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works the buildings themselves suffered con- 
siderably; but apart from one of the 
machines that was hit by a shell, the remain- 
ing machines were 
little damaged. But 


above the barrage were completed in May. 
Work on the barrage itself is expected to 
raise the water level in the canal to within 





the Germans removed 
the governor gear and 
small arms fire partly 
destroyed cables and 
instruments. 

The works were 
reoccupied by the 


French on December 
12th, 1944, and within 
ten days one machine 
had been brought 
back into service, 
although at that time 
the Germans _ still 
occupied the far side 
of the Rhine. In 
May last year tuller 
repairs were put in 
hand. Thanks to the 
recovery of the gover- 
nor gear from the 
Germans, it Was pos- 
sible to put three 
machines back into 
service in July. Owing 
to the fact that the 
damaged barrage was 
unable to divert the 
normal amount of 
water at the nominal 
head, they operated 
at reduced power out- 
put and furnished a 
power between 20,000 
and 30,000 kW, de- 
pending on the Rhine 
water level and flow. The barrage is 
now undergoing repair. Temporary repairs 
to a breach in the right bank of the river 





REPAIRING KEMBS BARRAGE 





4m, of normal by February this year and to 
normal by September. 
(To be continued) 








of which, however, suffer from two serious dis- 
advantages, the first of which is that the satura. 
tion of the iron results in large harmonics in 
the magnetising current. These harmonic 
currents flow through the impedance of other 
portions of the circuit and result in harmonic 
voltages which appear as a serious distortion 
of the output voltage wave form. The second 
disadvantage frequently met with is that, 
although the output voltage may be held con. 
stant at a given load, the output voltage 
changes as the load is reduced from the rated 
output to no load, and such a voltage regulating 
transformer is therefore of little use when used 
with apparatus of varying power consumption. 
A somewhat less serious difficulty is that the 
harmonic content of the output voltage may 
vary considerably with load changes, so that, 
although the RMS value of the voltage may be 
quite steady, the form factor changes with load, 
resulting in a fluctuating output from any 
rectifier operating from such a stabliser, and 
such a device is therefore useless for stabilising 
the supply to circuits used for meter calibration, 
&e. 


The Westinghouse “ Stabilistor” is an 
improved form of stabiliser which is claimed 











FIG. 2—** STABILISTOR ““—WESTINGHOUSE 


The Physical Society’s Exhibition 


No. Il—(Continued from page 23, January 4th) 


to overcome these disadvantages. Although it 
operates on the principle of magnetic satura- 

HE intense interest shown in scientific;reverse voltage per element with practically tion, a special circuit has been evolved to provide 

instruments has been reflected in the greatly | the same forward voltage drop. Other exhibits |" "4 undistorted output voltage wave over a 
increased attendance at the Annual Exhibition} demonstrated improvements in copper oxide be ghar ag of load, with the output held within 
of Scientific Instruments and Apparatus (spon- | units. “wrt imits in ae of simultaneous variations in 
sored by the Physical Society), which closed on} An accompanying engraving, Fig. 2, illus- oth input voltage and load, with rapid response 
January 3rd. In 1938 and 1939 there were| trates the Westinghouse “ Stabilistor,” with , a load changes. The circuit consists 
approximately 8700 visitors to the exhibition| its cover removed. This equipment, examples of a double-wound transformer and an auto- 
in three days—a record for the pre-war era. | of which were on view, is designed to produce an yea wap with their windings interconnected. 
This year the exhibition reopened after a gap|A.C. voltage of good wave form substantially | *°TOSs the output leads from these transformers 
of six years, and by the end of the third day| independent of load current and of variations is connected a filter circuit consisting of a con- 
15,400 visitors had been admitted. The|in the A.C. supply voltage. Demonstrations denser and a choke in series. The filter is 
exhibition’s rooms and corridors became so| were given of the output wave form, showing designed to have a double action. The values 
crowded on the afternoon of that day that the | the effects of changes of load and mains voltage. of the condenser and inductance are chosen so 
Committee was obliged to take the unpre-| The problem of stabilising the A.C. supply that at 50 c.p.s. the circuit behaves as a con- 
cedented step of closing the doors at 4.45 p.m.| voltage for energising many types of mains- denser and draws a leading current, this con- 
and reopening them later in the evening. [operated apparatus has attracted increased dition being necessary for the stabilising action. 

A feature of the exhibition was the exéellence| interest in recent years. This is, no doubt, At 150 c.p.s., however, the circuit is resonant 
of a wide variety of British optical instruments, | partly owing to the greater voltage fluctuations and acts as a resistance of low value to provide 
which should do much to explode the fallacy | of the supply mains due to war conditions, but|® Virtual short circuit to the third harmonic 
that the German optical industry stands, or|also to the increased use of many types of | Magnetising current of the auto transformer. 
stood, supreme above all competitors. The] electronic apparatus in research and production. The resulting output wave form is therefore 


field of optics represents. but one example of 
the progress made by the British scientific 
instrument industry during recent years. 

Our account of the Exhibition, begun last 
week, is continued below. 

The exhibits of the Westinghouse Brake and 
Signal Company, Ltd., consisted of the firm’s 
“‘ Westalite”’ and copper oxide metal rectifier 
units and sets, constant-potential A.C. and D.C. 
equipments, and static phase converters. 
Demonstrations were given to show the small 
size of the ‘‘ Westalite * equipment and to show 
its high efficiency. An improved double-voltage 
type was on view, which operates at twice the 


\ 





The neon discharge tube, the barretter, and 
various thermionic valve arrangements are 
frequently employed for stabilising low-power 
supplies, such as H.T. and heater supplies to 
amplifier valves, but are rarely used to stabilise 
the whole of the A.C, input to such apparatus, 
as their fundamental principle of operation 
involves the wastage of a considerable pro- 
portion of the power input. 

Where considerable power output is required 
the principle of the magnetic saturation of iron 
has been widely used to stabilise A.C. supplies. 
A number of different designs of voltage regu- 
lating transformer have appeared, the majority 





virtually undistorted. 

A figure of +2 per cent. stabilisation is 
guaranteed by the company for all loads 
between no load and full load and any input 
between 190 volts and 260 volts. In general, 
neither the load nor the mains supply voltage 
will vary between these extreme limits and the 
variation in output will, of course, be reduced 
approximately in proportion. The wave form 
remains substantially the same over all loads 
from one-quarter to full load. Frequency 
variations affect the output voltage in the 
approximate proportion of 1 to 1:5. Thus, a 


|variation of +0-2 op.s. from the nominal 
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50 c.p.s. Will increase or decrease the output 
voltage by about +0-6 per cent. In all cases 
where the load has an inherently low power 
factor it is desirable to correct it in order to 
improve the voltage stability and increase the 
load-handling capacity of the “ Stabilistor.” 
The input power factor of a “ Stabilistor”’ is 
about 0-7 lagging at full output when feeding a 
load of unity power factor. 

Two types of fuel gauge and a safety ohm- 
meter were amongst the exhibits of Evershed 
and Vignoles, Ltd. The Evershed ohmmeter 
has been developed by the company for testing 
the continuity and resistance of circuits through 
which, for reasons of safety, the current must 
not under any circumstances exceed a specified 
amount. It is used primarily for testing the 
resistance of detonator and shot-firing circuits, 
and we are informed that it has been supplied 
to the Mines Department for this purpose. 
Weighing but 3 Ib. and being self-contained in a 
sturdy case, the instrument, which consists of 
a hand-driven generator and a direct-reading 
ohmmeter, is handy to use. The testing current, 
provided by the generator, is of low voltage and 
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FIG. 3—“‘ FREE FLOAT’ FUEL GAUGE—EVERSHED 


is limited to 12 milliamperes, even at high 
generator speeds and on short circuit. 

The fuel gauges exhibited by the company 
are illustrated in Figs. 3 and 4. The type 
shown in Fig. 3 is known as a “ Free Float ”’ 
instrument, and in operation the float is 
perfectly free, as its name implies, except at 
the moment of taking a reading. The equip- 
ment comprises a tank transmitter unit, an 
indicator, and a press-button switch with 
three positions. The transmitter portion of the 
equipment consists of a resistor extending the 
full depth of the tank, a small metallic float 
which ordinarily is pressed against the resistor 
by a clamping bar and spring, and a solenoid 
which, when energised, lifts the clamping bar 
and frees the float. These components are 
enclosed in a light metal tube, which, having a 
small hole in the base, acts as a still pipe. The 
indicator is an ohmmeter of the ratiometer 
type, with two coils, one in series with a fixed 
resistance, the other in series with part of the 
resistor in the tank unit. Both coils are in 
parallel across the supply, and the readings are 
consequently independent of voltage fluctuation. 

When the press-button switch is fully out, 
the current is cut off altogether and the float is 
held against the resistor by the clamping bar. 
When taking a reading the switch is pressed 
in slowly; then, halfway im, contacts are 
bridged and the solenoid is e ised, thus 
raising the clamping bar and freeing the float, 
so that it can take up its correct level. When 
the button is pressed in to its full extent the 
indicator is connected in circuit and the solenoid 
is de-energised, so that the float is clamped 
against the resistor to ensure a steady reading: 
The indicator measures the resistance of that 


calibrated in terms of fuel remaining in the tank. 

The “Roll Float” gauge (Fig. 4) gives a 
continuous indication of fuel level without the 
necessity of a switch. In this gauge the trans- 
mitter comprises two resistors extending the full 
depth of the tank, interconnected as in the 
diagram reproduced. The float is cylindrical 
and is constructed in two halves, electrically 
insulated from one another by a bush. Each 
half is connected to opposite poles of a current 
supply, the connecting wires being wrapped 
around the float so that it is pressed against 
the resistors, yet is able to roll up or down as the 
fuel level changes. The indicator is in the form 
of a permanent magnet rotor and stator with 
three coils equally spaced radial coils. When 
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the float is at the foot of the resistor the current 
in coil B is twice the current in coils A and C, 
and the resultant field of the three coils causes 
the rotor to take up the position shown. As 
the float rises, so the magnitude and direction 
of the current in each coil changes, resulting in 
a clockwise rotation of the rotor arm. Full 
deflection amounts to 300 deg. on the scale. 
As with the “ Free Float’ gauge, readings are 
independent of voltage fluctuations. 

From the many interesting exhibits of the 
Metropolitan-Vickers Electrical Company, Ltd., 
of Trafford Park, lack of space forbids us to 
choose more than two for reference. 

The electron microscope on view, and now 
being manufactured in the research department 
of Metropolitan-Vickers Electrical Company, 
Ltd., is a development of the experimental 
instrument built in 1936 for Professor Martin, 
of the Imperial College of Science. The instru- 
ment—Fig. 5—employs three magnetic lenses 
for focusing the 50-kV electron beam. The 
condenser lens focuses the electrons from the 
hot cathode gun on to the specimen. The 
objective lens forms an image of the specimen 
magnified 60x at an intermediate plane. The 
projector lens further magnifies this image 180 
times, forming an image on a fluorescent screen 
situated at the bottom of the tube. This screen 
can be moved to allow the electrons to impinge 
directly on a photographic plate. The resolving 
power (better than 100 Angstrom units) is such 
as to allow a further enlargement of the photo- 
graphic image of two to five times, giving an 
overall magnification up to 50,000 times. The 
tube is fitted with air locks for rapid changing 
of the specimen and photographic plate. The 
former operation takes under two minutes and 
the latter only a little longer. The design of the 
tube is such as to provide maximum accessi- 
bility to all components. The 50-kV power 
supply is a completely oil-immersed, c.p.s. 
half-wave rectifier unit, of which the output is 
fed through a shielded high-tension cable 
directly to the microscope gun, so that no high- 


control desk, which houses the electronic 
stabilising gear used to stabilise the accelerating 
voltage and lens coil currents to plus or minus 
0-002 per cent. Controls are provided to adjust 
the beam accelerating voltage, the beam 
current, focusing, and magnification, &c. Appro- 
priate meters and indicator lamps are provided. 
The vacuum unit comprises an 03B “ Metro- 
vac” oil diffusion pump mounted in the base 
of the instrument, with electrically operated 
vacuum valves to control the pumping of air 
locks, &. The ‘“ Metrovae” DRI rotary 
backing pump is mounted externally to the 
instrument to reduce vibration and interference. 
The vacuum system is completely automatic 
and operated by one switch and two push 
buttons. Interlocks between units are designed 
to prevent incorrect operation to a large degree. 

An X-ray spectrograph which was on show 
is devised for use in chemical analysis. The 
substance to be analysed is made the target of 
the X-ray tube and when excited emits the 
characteristic radiations of the elements present. 
These radiations enter the spectrograph and 
are reflected from a calcite crystal on to a film 

















Fic. 5—ELECTRON “MICROSCOPE 
—METROVICK 


mounted at the circumference of the instru- 
ment. From measurements of the positions of 
the line images thus produced on the film the 
wavelengths of the X-rays can be determined 
and so the elements present in the target 
identified. During the exposure the calcite 
crystal is oscillated, two values of oscillation 
angle being provided, one large to cover a wide 
angle of reflections, intended for use in quali- 
tative analysis, and a smaller one for quanti- 
tative work, when comparison of the intensities 
of two lines close together is required. The 
spectrograph is evacuated to reduce absorption 
effects. In the instrument shown the oscillation 
angles are 25 deg. and 5 deg.; a removable 
attachment is provided to facilitate accurate 
positioning of the crystal. 

(To be continued) 








Swepen’s Sarppinc Losses.—The total war 
losses of the Swedish mercantile marine amounted 
to 229 merchant vessels and 31 fishing boats, 
aggregating 591,890 gross tons, according to a 
summarised report recently published by the 
Swedish Board of Trade and Shipping. -A total of 
204 vessels of 546,000 tons and 31 fishing boats were 
lost through direct acts of war, while 25 vessels of 
45,700 tons were seized by the Germans. The fate 
of the latter is in many cases still unknown, but 
steps have been taken to obtain compensation or to 
have the vessels restored to Sweden. In all, 1374 
seamen and passengers on board Swedish vessels 
lost their lives as a consequence of acts of war of 








portion of the resistor above the float, but is 





voltage part is exposed. The third unit is the 
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BRITISH GAS TURBINES 


In his Wright Brothers Lecture, delivered 
in the United States last month, Dr. Roxbee 
Cox, of the Government-owned firm Power 
Jets, Ltd., gave an account of the progress 
made in recent years in this country in the 
development of the gas turbine. Although 
the primary purpose of this considerable 
effort was to add to the fighting efficiency of 
aircraft, it has a far wider application, not 
least for naval vessels and the Mercantile 
Marine, which makes it of very great interest 
to engineers in almost any branch of industry. 
What could be revealed during the war was 
tantalisingly slight, but this for security 
reasons was unavoidable. The veil, as it 
chanced, was first drawn aside to show a 
picture of what had been done during those 
years in Germany; it proved so consider- 
able as to create a first impression that 
Germany had outdistanced all competitors, 





Sjto just that number of - horsepower. 


which, of course, was not in the least true. 
Gradually, however, information was allowed 
to become known of our own achievements 
and those of our American allies and put 
another complexion on the matter. It was 
then realised that the one feature in which 
Germany had led the world was in numbers 
produced, but this output was only achieved 
by going into production with engines far 
below the standard which we and the 
Americans would have thought good practice, 
or even safe. No doubt many German 
technicians took that view, too, but in the 


38 | later stages of the war the Nazi Government 


had to search around for anything which, by 


30} lucky chance, might produce a winning card 


in a contest which they were obviously losing. 

As we have previously shown in these pages, 
the criterion of thrust to weight makes 
it evident that British engines were at least 
twice as efficient as their German rivals; 
they had moreover a much longer working 
life between overhauls, and were far less 
likely to break down in the intervals between 
them. Dr. Roxbee Cox nowtells us much more 
than has hitherto been disclosed, and we 
have no doubt that his American audience 
listened with intense interest—and perchance 
some surprise—to the account of what had 
been done. The Rolls-Royce “ Derwent ” 
in the record-breaking “‘ Meteor” gave a 
thrust of 4000 lb., equivalent, at 375 m.p.h., 
But 


50] speeds more than half as high again have been 


attained with a horsepower proportionately 
increased. The ‘“ Derwent’s” thrust has 
now, Dr. Cox tells us, been surpassed in the 
still newer Rolls-Royce “‘ Nene.” The pro- 
ducts of other firms show similar advances, 
and the curve of performance for all is rising 
steeply. Improvement in fuel economy 
figures depends, in part at any rate, on attain- 
ing higher gas temperatures. This is natural, 
since the efficiency of any constant-pressure 
cycle is given by the ratio of the temperature 
rise on compression to the final temperature 
at the end of compression. At present the 
exhaust gases are allowed to reach about 
600 deg. Cent., and the question whether 
they could have that temperature raised still 
higher depends in the main upon what the 
turbine blades will stand, without creep or 
failure. Sir Roy Fedden, as a result of a 
recent tour in Germany, reports that a Ger- 
man technician at Volkenrode has devised 
a hollow blade in which water circulates from 
the turbine drum, and that owing to tempera- 
ture differences along the blade the water is 
automatically set into circulation, and so 
maintained, the high water pressure due to 
centrifugal force preventing it from boiling. 
This ingenious scheme may enable higher gas 
temperatures to be reached. It is not, of 
course, the only path to that end; at any 
time metallurgical science may produce 
greatly improved heat-resisting materials 
from which to construct the blades. But 
whatever the route, this neck-of-the-bottle 
is not likely long to prove an obstacle to 
further advance. Other difficulties, already 
largely surmounted, were the design of 
bearings to run at over 10,000 r.p.m. in high- 
temperature surroundings, and the right 
materials and shapes for the combustion 
chambers. The rapidity of these achieve- 
ments under the pressure of war was remark- 
able. It appears, for instance, that the 
successive models Wl and W2 of Power 





Jets, Ltd., showed a rise of as much as three 
to one in thrust for one and a half times the 
weight. For such developments it was found 
useful to provide that bench tests should be 
made in the air in addition to those on the 
ground, a “ Wellington ” aircraft being used 
as the flying test bed. 

Recent work shows the possibility of en. 
hancing the thrust by adding ammonia, or 
even water, to the exhaust jet. This 
measure may prove of great service for 
fighter aircraft, though it would only be used 
in an emergency, as the rate of consumption 
of the added “fuel” is considerable. 
Jet propulsion units have a huge appetite 
for air, and large inlets are essential as well 
as large exhausts. This requirement calls 
for airframes of unaccustomed design, and 
it is not surprising that Dr. Cox should put 
in an urgent plea that the design of both 
engine and airframe should in future be 
entrusted to the same design staff, preferably 
controlled by one man. The coming of the 
gas turbine on so large a scale for use in air- 
craft has caused that industry to act as a 
pioneer in this relatively new field, but many 
others, no doubt, are ready to take advantage 
of what has been done, and of the wider 
opportunities presented by the coming of 
peace. 


Gauge and Tool Production 


THE exhibition of the Gauge and Tool 
Makers’ Association, which opened in London 
on January 7th, is the first of its kind to be 
held in this country, and its organisers are 
to be congratulated upon their enterprise 
and initiative. Though the primary basis 
upon which all engineering output of any 
scale rests, the manufacture of gauges and 
tools is apt sometimes to be overlooked in 
favour of the more spectacular production- 
line. Most large works depend to a great 
extent upon their own tool rooms, but during 
war years the demands upon existing depart- 
ments in many cases far exceeded their 
capacity. For this reason, and because of 
their wide experience, the specialised tool 
and yauge-making concerns have extended 
to a very considerable degree, both in size 
and scope. In fact, it is known that several 
large works have used their own tool rooms 
as tool repair and maintenance shops, and 
have had a majority of their tools, fixtures, 
and gauges, not only designed and developed, 
but also made by specialising firms. 

Many old methods of measurement have 
gone by the board during recent years, and 
been replaced by high-speed precision measur- 
ing instruments, not only giving a degree of 
accuracy up to laboratory standard, but so 
designed as to be suitable for operation by 
practically unskilled labour. There is no 
doubt that had not many of the instruments 
and gauges on view at the exhibition been 
introduced a bottleneck of considerable 
effect would have developed during the 
critical war years. In addition to accelerat- 
ing procedure, these instruments enable one 
of the key ‘factors in mass production 
—a constant check to a high degree of 
accuracy—to be maintained at all stages 
of manufacture. Although in some cases 
instruments and tools have been developed 
on the lines of imported goods, many 
are the direct products of British brains, 
and even those not original have not infre- 
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quently been improved out of all recognition. 
The standard range of small tools being made 
in this country is particularly evident, and it 
is obvious that there is now no longer .any 
need for manufacturers to go elsewhere for 
either standard or special tools of any 
description. It is particularly encouraging 
to note that makers no longer restrict them- 
selves to stock lines, but are, practically 
without exception, prepared and willing to 
go to a great deal of trouble to make to 
individual requirements. Now that this 
country has such a valuable foundation of 
skill, experience, and capacity upon which 
to build efficient and economic post-war 
industry, it is essential that it be publicised 
and maintained. There is no doubt that, 
given fair opportunity and support by indus- 
trial users, and with no undue Government 
interference with regard to labour and 
supplies, the trade can not only maintain 
itself, but become an important factor in the 
export market. For, as a visit to the exhibi- 
tion will prove, the jigs, tools, and gauging 
instruments now being made are second to 
none in the world. 

At the outbreak of war probably no branch 
of industry suffered so much as the tool- 
making trade from the dearth of men avail- 
able for highly skilled specialised work, and 
it is to its lasting credit that in a relatively 
short space of time men were trained and 
methods developed to satisfy the vital 
demand for precision tools and instruments. 
The exhibition shows well the results of this 
great effort, for it must be remembered that 
a high percentage of the exhibits have been 
made by firms employing, even now, a bare 
minimum of skilled labour. And yet degrees 
of precision which were unheard of in the 
workshops a few vears ago, are now regarded 
as a matter of common practice. We have 
seen, and are being continually told of, the 
wonderful achievements of the ‘production- 
line, but this exhibition shows in no uncertain 
manner the true background of precision 
production to which the engineering industry 
and the country owes so much. 








Obituary 





ROLAND HUNTER BRIGGS 


It is with deep regret, which will be shared 
by many of our readers, that we have to 
record the sudden death, at his Coulsdon 
home, on Thursday, January 3rd, of Mr. 
Roland Hunter Briggs, the editor of The 
Overseas Engineer, and since 1939 Assistant 
Director of the Censorship Division of the 
Ministry of Information, in charge of 
Scientific, Technical, and Trade Sections and 
the Financial Sub-Section of the Press 
Censorship. 

Mr. Briggs came of engineering stock, and 
both his great grandfather and his grand- 
father were engaged in civil and railway 
work. His father was a Congregational 
minister. He was born at Otley in 1887 and 
was educated at Harrogate College and con- 
tinued his technical studies at the University 
of Leeds. He was apprenticed to the firm of 
Waite and Saville, Ltd., and was engaged on 
the design and manufacture of printing 
machinery. For a short t?me he was machine 
attendant at The Express Office, Wakefield. 
About 1910 he came to London and joined 


the firm of Oscar Friedheim, Ltd., as engineer | ag 
assistant with charge of the mechanical and 





office staff. At the beginning of the last war 
he became the works manager and a director 
of Grant Legros and Oo., Ltd., of 
Willesden and reorganised the factory, 
which was only used to type-casting ma- 
chinery, for the production of howitzer gun 
sights, machine gun, and marine mine parts, 
and the making of jigs and pneumatic tools. 
He remained with the firm until 1917, when 
he became manager of the air pump depart- 
ment of the Globe Pneumatic Engineering 
Company, Ltd. 

In 1919 he took up journalism and was 
appointed editor of the Engineering Supple- 
ment of the weekly overseas edition of The 
Daily Mail. He did not entirely, however, 
sever his connection with industry, and in 
1923 he became the managing director of the 
Engineering Tool Company, Ltd., and, later 
on, managing director of the H. and B. Valve 
Company, Ltd. About this time he joined 
the Farmers’ Club, and for over twenty-four 
consecutive years he attended the Royal 
Show and took a keen interest in the develop- 
ment of agricultural machinery. In 1927 he 
founded and became the managing editor of 
The Overseas Engineer, and was the managing 
director of the proprietor firm, Overseas 
Publications, Ltd. About 1931 he published, 
under the pen-name of Roland Hunter, a 
booklet on “Europe To-day—the Danger 
Points,” which proved to be a remarkable 
forecast of the events which led up to the 
second World War. 

On the outbreak of the war he was invited 
to join the Ministry of Information as a 
Technical Press Censor. He built up the 
large department, over which he was called 
upon to preside. Those who had to deal with 
him will not forget the sympathetic and 
understanding way in which he approached 
and dealt with the censorship problems of the 
technical Press. Only a few months ago he 
was entertained to dinner by the technical 
Press as a mark of the high esteem in which he 
and his staff were held. The wish that he 
would spend long and successful years in the 
development of his own paper was freely 
expressed by many, but that was not to be. 
He was a useful member of the Institution of 
Mechanical Engineers, which he joined’ in 
1911, and soon became the Vice-Chairman, 
Chairman, and Honorary Secretary of the 
Graduates’ Section. He was admitted to 
associate membership in 1914 and to full 
membership in 1944. He was also an asso- 
ciate member of the Institution of Mining 
Engineers. At the end of the war the services 
of Mr. Briggs were recognised by the bestowal 
of the M.B.E. 





SIR FRANCIS SAMUELSON 


THE death of Sir Francis Samuelson, Bart., 
on Thursday, January 3rd, at his home, 
Breckenborough Hall, Thirsk, at the age of 
eighty-five, severs a further link with the 
early days of the Cleveland iron and steel 
industry. Sir Francis’s father, the late Sir 
Bernard Samuelson, the first baronet, was 
the chairman of Sir B. Samuelson and Co., 
Ltd., of Middlesbrough, and was one of the 
pioneer workers in establishing the Cleveland 
industry. His second son, Francis Arthur 
Edward, received his education at Rugby 
School and Balliol College, Oxford, where he 
graduated in 1885. He joined his father’s 
firm, which, we may recall, was subsequently 
taken over by Dorman Long and Co., Ltd. 
He succeeded his father as chairman of the 
firm of Sir B. Samuelson and Co., Ltd., and 
became a director of Dorman Long and Co., 
Ltd., only resigning when the reorganisation 
of that company took place about ten years 





0. 
On the death of his elder brother, Sir 


Henry Samuelson, without issue, he succeeded 
him in 1937 as the third baronet, of Bodicote, 
Bambury. He was a popular member of 
the Iron and Stee Institute and for some years 
served on its Council In 1922 he was elected 
President, an office he continued to hold until 
1924. During his period of office he took a 
prominent part in the visit of the members 
and guests of the Institute to Italy, which 
took place in 1923. In his Presidential 
Address he dealt with some of the practical 
problems of the iron and steel industry of that 
date and made a plea for an increased use 
of physical tests of iron and steel, and for 
less reliance being placed on chemical 
tests. In his paper a complete picture of 
the blast-furnace practice of a quarter of a 
century ago was given, and it is of interest to 
record that he suggested that in designing 
blast-furnaces of larger output it was likely 
that they would tend to swell in diameter 
rather than increase in height. He also out- 
lined the iron ore position and suggested 
that proper valuation should be given to raw 
materials and products of the industry, such 
as ores, coke, and coal. From 1931 until 1942 
Sir Francis was the Chairman of the Tees 
Conservancy Commission. 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 





THE POLITICAL ENGINEER 


Smr,—While generally agreeing with Mr. 
A. W. Crampton, I feel that the political aspect 
of engineering needs to be more clearly defined. 
What is wanted is not that engineers should 
enter into party politics, but rather that the 
wider political implications of their services to 
the community should receive due considera- 
tion. The purely technical view must always 
be a limited one, as also must be the financial 
aspect by which an engineering project is 
judged. Is it maintained that the profession 
should submit to the directive of sectional 
interest rather than advise impartially on the 
wider issues at stake ? 

To instance two examples which are topical 
at this time: (a) a hydro-electric scheme that 
must destroy for all time one of the scenic 
glories of the Scottish Highlands, with little 
or no compensating benefit to the locality ; and 
(6) suburban railway extensions which run 
counter to the considered recommendations of 
the town planners and which must aggravate 
the traffic congestion beyond measure, while 
accentuating what is already a gross over- 
development. One would have thought that 
the profession had a duty to the publie to find 
alternatives, or at least to declare its objection 
to the proposals on the grounds that more suit- 
able solutions were within the scope of engi- 
neering practice. H. C. Kine. 

London, W.6, December 3Ist. 


TECHNICAL SCHOOLS AND ROAD 
TRANSPORT ENGINEERING 


Sir,—Some public attention has recently been 
directed to the urgent need for improving tech- 
nical education in this country. It is generally 
recognised that the success of British industry 
will depend in a major degree on the technical 
abilities of those engaged in it. In so far as 


technical education fails to provide the entrants 
into industry with the facilities for acquiring the 
necessary knowledge and skill by that degree 
will industry in the future suffer from shortage 
of skilled men. In the road transport industry, 
whilst famous firms of vehicle manufacturers 





devote a great deal of time and money to the 
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training of apprentices, there are many thou- 
sands of youths who turn to the technical 
institutes for instruction while undergoing prac- 
tical training with the firms operating road 
vehicles or engaged in their repair and mainten- 
ance. Members of this Institute report that 
they cannot find courses in mechanical engineer- 
ing or workshop practice where modern methods 
are taught with modern equipment. The 
young, keen apprentices they urge to attend 
courses are quickly discouraged when they find 
that the technical schools have so little to offer 
them. From another angle, members who have 
themselves been instructors in technical schools 
say that they have been fatally handicapped 
by the absence of up-to-date equipment for 
instruction on the internal combustion engine 
and the modern mechanical road vehicle. This 
Institute hopes that any authorities who wish 
to improve the technical training of the road 
transport engineer will allow the Institute to 
co-operate with them. 
Boyp BowMaN, 
Secretary. 
Institute of Road Transport 
Engineers, Ltd., 
Westminster, January 3td. 


STEEL FIRE-BOXES AND SYPHONS 


Srr,—I read with interest the article in your 
issue of August 10th by Mr. E. E. Russell 
Tratman on “ Accidents to Locomotives on 
American Railways,” and the very interesting 
letter by Mr. R. I. Kirkland in your issue of 
November 16th. 

I am in complete agreement with Mr. Kirk- 
land’s remarks on welded steel fire-boxes, as 
I have had similar practical experience for over 
eight years, and can vouch for the small amount 
of maintenance work required. I can also 
confirm the reluctance of older mechanical 
engineers and companies to adopt the welded 
fire-box. Probably, now that the Southern 
Railway has started building welded fire-boxes 
fitted with syphons, other railways will follow 
suit. 

An important point not mentioned by Mr. 
Kirkland is the effect the thermic syphon has 
on coal economy, a point worth much considera- 
tion with present-day high prices of coal. The 
saving of coal is effected chiefly by the reduction 
in time necessary for steam raising. Records 
taken over a long period show an overall 
economy of fuel of 7 to 8 per cent. 

T. L. NAYLor. 

Rio Tinto, Spain. 
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OME months before the conclusion of war 

in Europe the United States Navy 
Department had begun to cancel contracts 
for warship construction. A great many 
more orders were withdrawn following 
Japan’s surrender. 

Of these cancellations, the most important 
were the 45,000-ton battleship “ Illinois,” 
of the “‘ Iowa” class, and three aircraft 





U.S. BATTLE 


carriers of the “ Midway ” type, of similar 
displacement. Otherwise, the principal con- 
tracts cancelled in 1944-45 were eight fleet 
carriers of the “ Essex ” class, including the 
“Twojima” and “ Reprisal,” 16 escort 
carriers of the ‘Commencement Bay ” type, 
14 heavy and 14 light cruisers, 47 destroyers, 
416 destroyer-escorts, 101 submarines, 22 fleet 
minesweepers, 4 frigates, 179 submarine 
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Naval Construction in 1945 


By FRANCIS McMURTRIE, A.I.N.A. 


No, II1—(Continued from page 20, January 4th) 


feature recently disclosed is that this ship 
and two of her sisters, the ‘‘ New Jersey” 
and “ Wisconsin,” together with the 35,000. 
ton “Alabama” and “Indiana,” have 
boilers of the Foster-Wheeler type. It will 
be recalled that this boiler made its début in 
the United States Navy in the early escort 
carriers of the ‘‘ Bogue ”’ class. 

Last November the third and last of the 


“GUAM "’ 


. 


27,500-ton battle-cruisers ordered in 1940, the 
** Hawaii,” was launched at Camden, N.J. 
It is now known that these ships mount a 
main armament of nine 12in. guns of a new 
50-calibre model in three triple turrets. This 
re-emergence of the 12in. gun is somewhat 
surprising, but a desire to keep the displace- 
ment as low as possible doubtless dictated the 
choice. Nothing has been released officially 








U.S. 


chasers, and 64 fleet auxiliaries. This list in 
itself amounts to quite a considerable fleet 
and gives some measure of the enormous 
output attained by American shipyards in 
the past four years. 

Good progress is reported to have been 
made with the “ Kentucky,” fifth battleship 
of the “Iowa” class, and she should be 








launched some time this year. An interesting 


** GEARING’ CLASS DESTROYER 





“* STEINAKER "’ 


concerning the protection of these ishps, but 
it is understood to be on the lines of a heavy 
cruiser rather than of a battleship, and is pro- 
bably not thicker than 6in. on the water line. 

A photograph in a Supplement of 
the “Midway,” which, with her sister 
ships “Coral Sea” and “ Franklin 
D. Roosevelt,” shares the distinction 
of being the biggest aircraft. carrier 
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ever built, illustrates the clean lines of her 
design. The slight rake to the funnel is a 
novelty in @ carrier, Her length was at first 
announced officially as 986ft., but has since 
been given correctly as 968ft. overall, 
Extreme beam is 136ft. The main armament 
consists of eighteen 5in., 54-calibre guns of a 
new and very powerful model, designed to 
fire under full Radar control. Other facts 
officially revealed are that the type is the 
most extensively welded in the United States 
Navy, protected by heavy armour, intricate 
water-tight compartmentation, and an 
improved system of damage control. Speed 
is greater than in any previous carrier, and 


decision as to her future, Probably she will 
be scrapped. 

Fourteen heavy cruisers of the 13,600-ton 
“ Baltimore ”’ class have heen completed, 
and three others are well advanced towards 
commissioning. Seven more have been 
cancelled. 

Of @ batch of eight heavy cruisers of an 
improved design, to displace 17,000 tons, 
only five will now be built, the “ Dallas,” 
‘* Des Moines ” “‘ Newport News ” “ Salem,” 
and another as yet unnamed. They will have 
an extreme length of 716ft. 6in. In other 
respects, apparently, they will be merely 
enlarged “‘ Baltimores,” 




















U.S. SEAPLANE 


the cost is estimated to be not less than 
90,000,000 dollars. 

Of the twenty-four fleet carriers of the 
“ Essex ”’ class, all have been commissioned 
except the “ Oriskany ”’ and “‘ Valley Forge,” 
launched in October and November last, 
respectively. The later ships of this class are 
stated to be of improved design, with stronger 
flight decks and more thoroughly subdivided. 
Length of the first eight ships is 885ft. 10in. 
overall, but the remaining sixteen are 888ft 

Two light fleet carriers of a new type, 
corresponding in many respects with the 
British “‘ Colossus ” type, were launched last 
summer. These two ships, the “Saipan ” 
and “ Wright,” have a standard displacement 
of 14,500 tons and a length of 683ft. Tin. 
overall. They are designed for a speed of 
33 knots, so are considerably faster than their 
British counterparts. 

In escort carriers, the ‘‘ Casablanca ”’ class 
is now known to number forty-five, exclusive 





TENDER 


** CURRITUCK “ 


A similar relation exists between the 
twenty-nine light cruisers of the “ Cleveland ’ 
class (10,000 tons) and the “ Roanoke ”’ and 
“* Worcester,” which are of 14,700 tons, but 
mount the same armament of twelve 6in. 
guns. It is presumed that the two latter 
ships will have only a single funnel instead 
of two, in view of the fact that the latest of 
the ‘“Clevelands” to be completed, the 
“ Fargo,” has this characteristic. 

Three more 6000-ton cruisers of the “ Oak- 
land ” type, the “‘ Fresno,” “ Juneau,” and 
“Spokane,” are nearing completion. This 
design is simply the “ Cleveland ” in minia- 
ture, with twelve 5in. guns in place of the 
6in. calibre, but differently arranged. 

Though practically all pre-war destroyers 


rare to be scrapped, this will still leave the 


U.S. Navy with nearly 400 in service. Of 
these, 105 belong to the 2400-ton “‘ Gearing ” 
class, 66 to the 2200-ton ‘‘ Allen M. Sumner ” 





class, and 151 to the “‘ Fletcher ” class. The 











mostly belonging to the wartime programme of 
construction. Newest of these are the 
twenty-four submarines of the “ Corsair” 
class, which are of 1570 tons displacement. 
They are armed with ten torpedo tubes, one 
5in. gun, and two Oerlikons. Otherwise they’ 
are understood to be slightly improved 
editions of the 1526-ton “ Balao ” class, 

Few categories have paid better dividends 
than U.S. submarines in the Pacific war, in 
which they accounted for a Japanese battle- 
ship, six aircraft carriers, twelve cruisers, 
and forty-two destroyers. 

All the war-built minesweepers, comprising 
sixty-five of the “ Raven” class, 131 of the 
* Admirable ” class, 64 of the “‘ Accentor ”’ 
class, and all the numerical (YMS) series, are 
motor ships. In displacement they range 
from 890 to 190 tons. The eighteen sweepers 
of the ‘‘ Adroit ’”’ class of 295 tons have been 
reclassified as submarine chasers. 

Coastal craft built during the war included 
over 400 motor torpedo boats of the “ Elco ” 
type, 225 of the Higgins design, and more 
than 150 of other types. Of thirty-two motor 
gunboats (all converted submarine chasers), 
twenty-four are 280-ton steel vessels and the 
remaining eight 95-ton wooden craft. All are 
propelled by two-stroke diesels. 

Of the corvettes transferred from the 
British to the American flag in 1942, ten were 
returned last summer, leaving nine still in 
the United States Navy; the latter were 
apparently all built in Canadian yards. 

Complete particulars are now available of 
the immense train of fleet-auxiliaries, most of 
them adapted from standard Maritime Com- 
mission designs. They include thirteen large 
and thirty small seaplane tenders, two air- 
craft transports, fifteen ammunition ships, 
eighty-two repair ships, eighteen destroyer 
tenders, fifteen submarine tenders, eighteen 
M.T.B. tenders, seventy oilers, sixty-seven 
petrol carriers, fifty-five store ships, 250 
cargo vessels, over 300 transports, twelve 
hospital ships, four distilling ships, eighty 
netlayers and boom defence vessels, forty 
salvage vessels, seven submarine rescue 
vessels, 130 ocean-going tugs, and a host of 
miscellaneous auxiliaries. 

Landing ships and landing craft embraced 
@ programme of 100,000 vessels, of about 
twenty different types. 

A special type of which particulars have 
only lately been released is the amphibious 
force flagship ; these were previously known 
as Combined Forces Communications H.Q. 
ships, and had the most elaborate Radar 
equipment imaginable. Altogether eighteen 
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of five units lost during the war. Standard 
displacement is reported to be only 6730 tons. 
They are propelled by Skinner “ Unaflow ” 
steam engines of 11,200 H.P. at a speed of 
18 knots. Much larger are the nineteen ships 
of the ‘‘ Commencement Bay ” class, which 
displace 12,000 tons and are engined with 
geared turbines of 16,000 S.H.P., equal to a 
speed of 20 knots. The general design of 
these vessels is based on that of the earlier 
“Sangamon” class, converted from oil 
tankers. Incidentally, the ‘Sangamon ” 
herself was so badly damaged by suicide 
aircraft attack in May last that repairs are 
reported to have been deferred pending a 








** ROMOLO “ 


remainder are of the 1700-ton design, which 
was inaugurated with the “ Benson ” class. 
The “ Gearings”’ differ but little from the 
slightly smaller preceding class, having the 
same armament and speed, but 14ft. extra 
length. 

Nearly all the old flush-deck destroyers 
dating from 1917-20 have been scrapped or 
appropriated for subsidiary duties, such as 
minesweeping or transport service, Twelve of 
the “ Allen M, Sumners ” were reclassified as 
minelayers, and an equal number of the 1700- 
ton “‘ Livermore” type as minesweepers. 

All the older submarines are to be dis- 
carded, leaving in service over 200 units, 








CLASS TRANSPORT SUBMARINE 


of these ships were placed in_ service. 


France 


Every effort is being made to restore to 
efficiency French dockyards and shipyards 
which have been devastated. The battleship 
“ Jean Bart” has been brought from Casa- 
blanca to Cherbourg for completion, a task 
which, it is estimated, will occupy fully a 
year. At Lorient work has been resumed on 
the cruiser “‘ De Grasse,” the design of which 
is being considerably modified. It is probable 
it will follow the lines of the “ Algérie ” in 
its main features. The armament now pro- 
posed is nine Gin., twelve 3-9in., fwenty- 
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eight 40 mm., and numerous 20 mm. guns, 
with six torpedo tubes. 

*L’Aventurier,” sole survivor of the 
destroyers of “Le Hardi” class, is to be 
taken in hand again at the Gironde yard, 
Bordeaux, and completed to the original plan, 
though with additional anti-aircraft arma- 
ment. Hulls of several submarines have been 
found more or less intact, including ‘‘ L’ Arte- 
mise’ and “ La Creole”? at the Normand 
yard; the “Antigone,” ‘“‘ Schneider,” 
** Androméde ” and “‘ Astrée,”’ by Dubigeon ; 
and “ L’Africaine,’’ Worms. At the Dubigeon 
establishment also are a couple of aviso- 
dragueurs of the “ Elan” class. A third of 
these is building at Lorient and a fourth at 
Bordeaux. 

Four motor launches, the construction of 
which was begun by the Germans, are being 
completed for service on the Rhine, together 
with a chasseur of the “Ch. 10” type. The 
latter, unlike previous units of the class, will 
have no funnel, four 20 mm. Oerlikons being 
mounted on a platform in its stead. 

Of four fleet oilers which were in hand in 
1940, the “ Liamone” and “ Medjerda ” 
were found to be beyond resumption, but the 
“‘Saone ” and “Seine ” are being completed 
for the Marine Marchande. 


Italy 


Though there is no word of resumption of 
naval construction in Italy, some informa- 
tion has been received concerning ships built 
during the war. Several very large sub- 
marines, known as the ‘“ Romolo” class, 
were brought to the point of completion 
before the end came. Designed for transport 
and supply purposes, these vessels were 
armed only with three light automatic guns 
on high-angle mountings. <A sketch of this 
type is reproduced. 

A total of sixty corvettes of the “ Gab- 
biano ” class had been planned, but not all 
this number had been completed by 1943. 


Displacement was 565 tons (standard), with 
a length of 203ft. overall, beam 284ft., and 
draught 7?ft. Most of these were armed with 
one or two 3-9in. and five 20 mm., but a few 
mounted two 37 mm. and eight 20 mm. with 
two torpedo tubes. Ten depth charges were 
carried. Propulsion was by Fiat diesels, which 
gave a speed of 18 knots with 3400 B.H.P. 


Spain 

Quite a considerable programme of naval 
construction is in hand, including nine 
destroyers of the ‘‘ Oquendo ”’ class, of close 
on 2000 tons; two destroyers of older 
design, “‘ Alava”’ and “ Liniers,” of 1650 
tons, which are being resumed after many 
interruptions ; nine torpedo boats of 1000 
tons, of the ‘‘ Audaz”’ class; three sub- 
marines of the “D” class; eight sloops of 
the ‘‘ Cortes ” class, four of which are nearing 
completion, while the remaining four have 
been launched ; seven minesweepers of 600 
tons, several of which have passed into 
service ; twelve coastguard vessels of 500 
tons, of the “ Rigel” class ; and-ten motor 
torpedo boats. Most of these ships are being 
built either at Ferrol, Cartagena, or Cadiz. 


Sweden 


Both the new cruisers, the “‘ Gota Lejon ” 
and ‘“ Tre Kronor,’ were launched during 
1945. Their design is understood to have 
been modified considerably to accord with 
war ideas. On a displacement of 7500 tons 
these ships will mount seven 6in., eight 
40 mm., and several smaller guns, and six 
torpedo tubes. Their geared turbines of the 
De Laval type are designed to give a speed of 
33 knots with 100,000 S.H.P. It is hoped that 
both ships will commission before the end of 
1946. 

Good progress is also being made with the 
two 1800-ton destroyers of the ‘‘ Uppland ” 





class. 
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Makers’ Engines 

NUMBER of “ Beyer-Garratt ”’ metre- 

gauge engines were built in 1945 for rail- 
ways in the Far East by Beyer, Peacock 
and Co., Ltd., and one of these, now 
in service, was illustrated in a Supplement 
last week. With a tractive effort of 
43,520 lb. at 85 per cent. boiler pressure, 
these 4-8-2 + 2-8-4 locomotives are the most 
powerful metre-gauge engines in the Far 
East. Intended for heavy-grade general- 
purpose work, their maximum axle load was 
fixed at 10 tons, owing to the considerable 
lengths of light track in the regions in which 
they work. The boiler, which is 6ft. in 
diameter and has a length of 12ft. 11}in. 
between tube plates, has a working pressure 
of 200 lb. per square inch. A total heating 


surface of 2395 square feet is made up as|. 


follows :—Tubes, 1813 square feet ; fire-box, 
183 square feet ; and superheater, 399 square 
feet. The grate area is 48-75 square feet. 
Four separate cast iron cylinders, bolted to 
the rigid steel plate main frames, are 16in. 
by 24in. As may be seen from the illustra- 
tion, the Walschaerts valve gear is driven 
from the third pair of coupled wheels by a long 
eonnecting-rod. The 8}in.-diameter piston 
valves have a travel of 54in. With an overall 
length over buffers of about 89ft., the engines 


wheel base being 8ft. llin. In full working 
order the total weight of the engine is 136-8 
tons, with an adhesive weight of 80 tons. It 
is designed to negotiate curves of 300ft. 
radius at gauge width and 250ft. curves with 


existing cab fitted to engines on Indian metre. 
gauge railways and careful attention has been 
paid to weather conditions in its lay-out. On 
the sides are sliding and drop louvres, and 
hinged windows are fitted to both front and 
back. 

The other “ Beyer-Garratt ”’ engine we 
illustrate is one of eight built for the Ceylon 
Government Railways for difficult mountain 
service on 5ft. 6in. gauge section. With a 
wheel arrangement of 2-6—2-+ 2-6-2, its total 
wheel base is 63ft. 5in., the rigid length being 
9ft. 10in. Its principal dimensions are as 
follows :—Cylinders, four, 16in. diameter by 
22in. stroke ; coupled wheels, 3ft. Tin. dia. 
meter; boiler pressure, 185 lb. per square 
inch; total evaporative heating surface, 
1860 square feet; superheating surface, 
362 square feet; grate area, 44-9 square 
feet ; tractive effort at 85 per cent., 41,200 Ib.; 
coal capacity, 7 tons; water capacity, 4000 
gallons; total weight in working order, 
128-75 tons. Piston valves of 8in. diameter 
are actuated by Walschaerts gear, providing a 
travel of 4}in. and giving a cut-off of 75 per 
cent. in full gear. A new type of steam 
reversing gear, to be seen on the side of the 
locomotive, has been designed to prevent 
creep and enable the closest selection of cut- 
offs to be obtained rapidly and positively. It 
incorporates a new design of hydraulic 
cylinder for ensuring a positive lock. This 
cylinder is filled with oil and maintained free 
of air locks by an automatic pump, which 
forces oil through inlets in the bottom to 
expel air through vents in the top, thereby 
eliminating air bubbles in the oil, a common 
source of trouble when filling reversers from 
the top, as is usual. A light reversing hand 
wheel in front of the driver is provided 
with a self-setting mechanism whereby the 
reverser, on moving to the selected position, 
automatically closes the valves. The gear is 
so arranged that the die blocks are at the 
bottom of the links on both front and rear 
engines when in forward gear. The firm’s 
latest design of self-cleaning hopper type 
ashpan has also been fitted to these engines. 
This ashpan has air doors on all sides, operated 
from the cab, and doors—worked from 
ground level—discharging between the rails. 
The front part of the fire-grate is of the drop 
type, arranged for hand lever operation. 

An order for 110 locomotives of the 2-8-2 
rtype, “XD ” class, is in course of completion 
for the Indian Government at the works of 
the North British Locomotive Company. In 
full working order each engine weighs 98 tons 
7 cwt. and has a tractive effort, at 85 per cent. 





Sin. widening of gauge; to facilitate travel 


NorTtH BRITISH “15 F’’ CLASS 


on acute radius curves the front and rear 
pairs of the coupled wheels are flangeless. 

Particular care and attention has been 
paid to the design and lay-out of the cab, the 
arrangement of which is illustrated. It is 
both roomy and comfortable, the controls 
being arranged in the most convenient and 





have a total wheel base of 79ft. lin., the rigid 





accessible positions. It is larger than any 


boiler pressure, of 35,260 lb. The boiler is 


LOCOMOTIVE-—SOUTH AFRICAN RAILWAYS 


designed for a working pressure of 180 Ib. per 
square inch and with the superheater has a 
total heating surface of 2685 square feet. 
An inner fire-box of copper has a grate area 
of 45 square feet and is equipped with a 
brick arch supported on water tubes. A 
rocking and drop grate with hopper ashpan 
has doors operated by rods and levers from 
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the footplate. The two 22}in. by 28in. 
eylinders have 12in. piston valves actuated 
bv Walschaerts gear and screw type reversing 
gear is fitted. 

This company is also completing an order 
for sixty engines of the 4-8-2 “ 15F ” class 
for main line and freight service in South 
Africa, and one which has been delivered is 
illustrated. The boiler, which has an external 
diameter of 6ft. 74in. at the throat plate and 
6ft. 4in. at the smoke-box tube plate, is 
designed for a working pressure of 210 lb. per 
square inch, and with the superheater pro- 
vides a total heating surface of 4075-5 square 
feet. Cast solid with half saddles, the two 
24in. by 28in. cylinders have long-stroke 
piston valves, 12in. diameter, which are 
actuated from the second pair of coupled 
wheels by Walschaerts gear. Standard 
South African Railway steam reversing gear 
is fitted. Weighing 111 tons 12 cwt. in full 
working order, these engines have a tractive 
effort at 85 per cent. pressure of 47,980 Ib. 
Although arranged for hand firing, the loco- 
motive and tender have provision for the 
installation of a mechanical stoker at a later 
date, if desired 

Robert Stephenson and Hawthorns, Ltd., 
have completed and shipped a number of 
“19D ” class locomotives and tenders for the 
South African Railways during the year. 
These engines, which are part of an order for 
fifty, are of the 4-8-2 type for 3ft. 6in. gauge. 
They have two 2lin. by 26in. cylinders, with 
a working pressure of 200 lb. per square inch. 
Their double-bogie tenders are designed with 
a capacity of 6000 gallons of water* and 
14 tons of coal. A further twenty-one 
* Austerity ’’ engines have been completed 
at the firm’s Forth Bank Works, together 
with a varied assortment of industrial loco- 
motives. The mechanical portions of some 
twenty-eight large electric locomotives, also 
for the South African Railways, are being 
built. These locomotives, which are of the 
six-wheeled bogie type and in running order 
will weigh about 105 tons, are being supplied 
in conjunction with the Metropolitan- Vickers 
Electrical Company, Ltd. 

Locomotives turned out by the Vulcan 
Foundry, Ltd., of Newton-le-Willows in- 
cluded sixty-nine 2-8-0 “‘ Austerity ” tender 
and fifty 0-6-0 “ Austerity” saddle-tank 
engines, together with twenty-seven 2-8-2 


Railways. The ‘“ X.E.” engines have been 
modified in some respects; they have steel 
fire-boxes and a slightly increased heating 
surface. Weight distribution on the wheels 
has been changed and the new engines each 
weigh just over 196 tons, as against the 
previous 1984 tons, whilst the ratio of 


its forward tractive effort being 70,500 lb. 
The forward running turbine is of the impulse 
type and is suspended from the frame 
between the middle pair of driving axles. A 
smaller turbine on the left-hand side of the 
engine provides reverse power through a 
clutch and gear train. The engine is of the 











adhesion has been reduced to 3-9, as against 
3-96. 


American Turbine Locomotive 


In the United States extensive tests have 
been carried out with a 6-8-6 geared turbine 
steam locomotive on the Pennsylvania Rail- 
road. This engine—claimed to be the first 
turbine locomotive built in America—was fully 
described in our issue of December 7th last, 
and a photograph was reproduced last week 
in a Supplement. Without its tender and in 








BEYER - GARRATT LOCOMOTIVE—CEYLON GOVERNMENT RAILWAYS 


non-condensing type and has a conventional 
fire-tube boiler designed to supply 95,000 lb. 
of steam per hour at 310 lb. per square inch. 
At the turbine nozzles the steam pressure 
designed figure is 285 lb. per square inch at 
750 deg. Fah. total temperature. At this 
steam flow the power at the rail at 70 m.p.h. 
is 6550 H.P. and less at other speeds. 
According to reports from America, the 
Westinghouse Company is building a 2000 
S.H.P. experimental gas turbine for use in 
locomotives, which is intended to transmit 
power to the axles through generators and 





full running order, it weighs some 580,000 lb., 


motors. 








Shipbuilding and Marine Engineering 
in 1945 


No. I1—(Continued from page 11, January 4th) 


Shipbuilding Research 

URING the year good progress was 
made in the work of the British Ship- 
building Research Association, which, we 
may recall, was formed early in 1944, 





“ X.E.” locomotives for the Indian State 


with the object of promoting and facili- 
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tating research and other scientific work 
in connection with the shipbuilding, marine, 
engineering, and ship-repairing industries 
and their allied trades. In July, 1945, per- 
manent London headquarters were secured 
at 5, Chesterfield Gardens, W.1. The govern- 
ing body of the Association is a Research 
Council under the chairmanship of Sir Wilfred 
Ayre. Responsible to the Council, there is a 
Research Board under the chairmanship of 
Sir Maurice Denny. The Director of Research 
is Dr. S. Livingston Smith. In order to 
assist it in its work, the Board appointed 
during the year a number of committees and 
sub-committees, each of which will deal with 
a special branch of the research programme. 
The membership of these committees was 
drawn from a wide range of interests, and it 
includes the practical man from the ship- 
yard, and the research worker from the 
university and the laboratory. At all levels 
close contact with the shipping industry is 
being maintained. 

The programme of research decided upon 
was divided into four main groups :—Hydro- 
dynamics, ships’ structures, ships’ perform- 
ance, and ships’ machinery. At the present 
stage the experimental work entailed by this 
programme is being carried out in the works 
of member firms, at Government labora- 
tories, and at the universities. A pro- 
gramme has also been planned in con- 
nection with the actual performance of ships 
at sea. 

The hydrodynamic section of the work 
includes resistance propulsion, steering, roll- 
ing and pitching. Ships’ structures em- 





braces such subjects as the structural design 
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of merchant ships, the best distribution of | most important feature of its organisation. 


material in the hulls of ships, the relative 
behaviour of riveted and welded construc- 
tions, full-scale stress measurements on ships 
at'sea, and the application on board ship of 


Marine Engineering Research 
As we have already mentioned, the 
** Pametrada ” research association was 


registered name, “The Parsons and Maring 
Engineering Turbine Research and Develop. 
ment Association.”’ The new offices and the 
research and test buildings which are now 
under construction and are to be completed 








ROYAL MAIL LINES REFRIGERATED CARGO LINER 


new materials. The work envisaged under 
ships’ performance will, it is hoped, provide 
more accurate and abundant information 


set up in 1944 by the steam turbine build- 
ing firms in the marine engineering in- 
dustry in order to carry out research work 








HARRISON MOTOR CARGO SHIP 


with regard to the trial and service perform- 
ance of ships, and the correlation of results 
obtained under service conditions with the 
data obtained from model tests in an experi- 
mental tank. In the ships’ machinery section 
@ number of items relating to problems 
encountered in the design of steam reciprocat- 
ing engines and oil engines for ship propul- 
sion will be dealt with. On the questions 
of the marine steam turbine, gearing, and 
the future problem of the gas turbine, the 
Association is closely linked with the 
“ Pametrada ” organisation referred to 
below. In addition to main engines of all 
kinds, the Association .will deal with the 
items of auxiliary equipment, for which the 
engine builder is responsible, and the 
important problem of vibration will be 
studied in all its varied aspects. A new 
feature of the Association was the establish- 
ment of an intelligence section, whose task 
it is to provide for the shipbuilding industry 
@ continuous and up-to-date picture of new 
developments in the industry, wherever they 
may take place, and to report on interesting 
developments in all related sciences. There 
are many aspects of this intelligence service, 
and we are given to understand that it is the 





intention of the Association to make it a 


\ 





** HARTINGTON ”’ 


on the development of steam and gas 
turbines, gearing and transmission systems 





for marine propulsion and condensing, feed- 
heating, and reheating equipment, all of 


BRITISH TANKER CO. MOTOR 





** DURANGO ** 


before the middle of the present-year, are 
conveniently situated between the works of | 
the Parsons Marine Steam Turbine Company, 
Ltd.; and the Carville power station at | 
Wallsend-on-Tyne. Good supplies of cooling | 
water for the test house are available from § 
the Tyne, and the test plant is to be designed 

to take the largest power required for a 
modern battleship. The Director of Research 
is Dr. Thomas W. F. Brown, and Mr. F. W. 
Gardner, of C. A. Parsons and Co., Ltd., is 
the consulting director to the Association. A 
strong Council and Technical Committee has 
been formed, and on the Committee are 
representatives of the leading marine steam 
turbine builders and the Admiralty. The 
Committee has already dealt with a number 
of problems which have arisen during the 
past year within the scope of the work of 
the Association. A staff of about thirty 
workers has been acquired, who are largely 
specialists in particular phases of the research 
work, and have been drawn from as wide a 
field as possible. Work has already been done 
on preparing designs for the Admiralty, 
while upwards of eighty basic designs for 
turbines and gearing were supplied to 
member firms for prospective merchant 
tonnage. From these design particulars, 


TANKER “EMPIRE JUPITER" 


which may form component parts of modern firms have already begun the construction of 
turbine plant. The name of the Association|turbine propelling machinery for a large 
was formed from the initial letters of its|number of vessels. Some research work was 
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carried out for the Association by C. A. 
Parsons and Co., Ltd. 


Representative Ship Types 


Some representative ships from the many 
vessels which have been completed were illus- 
trated in a Supplement last week and others 
herewith. The main trend of construction has 





followed the policy adopted by the Admiralty 
Advisory Committee in the later war years 


total horsepower is about 8000 8.H.P. for a 
service speed of about 15 knots. A feature 
of these ships is the installation of J. and E. 
Hall refrigerating plant, working in con- 
junction with Foster Wheeler vacuum refrige- 
rating plant. This combination of CO, plant 
with vacuum refrigerating plant makes it 
possible to utilise waste heat from the main 
engines and in these ships about one-third 
of the refrigerating load is thus furnished by 








Les 








and embraces fast and medium-speed oil 
tanker and cargo ships to meet the special 
needs of British owners. 

The “ Regent Hawk ”—see last week’s 
Supplement—is a 11}-knot steam-driven 
tanker, and was constructed for Trinidad 
Leaseholds, Ltd., by Swan, Hunter and 
Wigham Richardson, Ltd., at Wallsend. She 
has @ length of 460ft., a beam of 59ft., and 
a loaded draught of 27ft. 5jin.; her gross 
tonnage is 8169, and her cargo tank capaeit 
530,501 cubic feet. A single set of 3600 I.H.P. 
triple-expansion steam engines supplied by 
the builders, taking superheated steam at 
220 lb. pressure from three single-ended 
Scotch boilers, is designed to give a service 
speed of 11} knots. At the same yard the 
“Olna ” was completed and was taken over 
by the Admiralty as a fleet oiler. A view of 
this ship was givenon page 20 of our last week’s 
issue. She is one of two vessels ordered by 
the Anglo-Saxon Petroleum Company, Ltd., 
for merchant service, and is noteworthy 
because she is propelled by B.T.H. turbo- 
electric machinery of 11,000 S.H.P. There 
are two turbo-alternator sets and a double 
unit synchronous type propulsion motor, 
arranged aft. The machinery is designed 
to maintain 13,000 S.H.P. continuously. 
Steam is taken from three Babcock and 
Wileox 4501b. pressure oil-fired boilers, 
and the designed speed on loaded trial 
was 17 knots. On the Tees the Furness 
Shipbuilding Company, Ltd., completed two 
fleet oilers of 8184 gross tons, the “‘ Wave 
Regent’ and the “ Wave Sovereign,” in 
which 6800 S.H.P. Richardson-Westgarth 
double-reduction geared turbine machinery, 
taking steam from Foster-Wheeler water- 
tube oil-fired boilers was installed. A good 
example of a modern refrigerated cargo liner 
is afforded by the ‘“‘ Durango,” one of four 
ships completed by Harland and Wolff, Ltd., 
at Belfast during the later war years for the 
service of the Royal Mail Lines, Ltd. They 
were the “‘ Descado,” “ Darro,” ‘“ Drina,”’ 
and “Durango.” This type of motorship has 
a length of 450ft., a breadth of 65ft., and a 
depth of 36ft. 10in. The gross tonnage is 
9789 and the insulated cargo space amounts 
to 520,232 cubic feet, and the uninsulated 
space to 10,464 cubic feet ; some 1202 tons 
of oil fuel is carried in deep tanks. The pro- 
pelling machinery consists of a twin-screw 
arrangement of Harland-B. & W. .double- 
acting, two-cycle engines, with upper and 
lower piston valves for exhaust, and engine- 
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“City OF DURHAM’ 


waste heat. Another motorship for the same 
owners, also built by Harland and Wolff, Ltd., 
is the “ Parima ’”—see last week’s Supple- 
ment. She has a length of 425ft., a beam of 
6lft., and a depth of 38ft., and is propelled 


cycle engines. Among the many motor- 
ships launched and completed at the Pallion 
yard of William Doxford and Sons, Ltd., at 
Sunderland, was the “ Hartington,” a single- 
screw cargo ship designed for the service of 
J. and C, Harrison, Ltd., of London. She 
has a length of 420ft. lin., with a breadth 
of 56ft. 6in., and a depth of 29ft. Her dead- 
weight carrying capacity is 10,130 tons. 
The engine is a three-cylinder Doxford 
opposed-piston oil engine, having a designed 
output of 2860 I.H.P. The cargo liner 
“ City of Durham ” was completed during the 
year for the service of Ellerman Lines, Ltd., 
by Cammell, Laird and Co., Ltd., at Birken- 
head. She has a length of 455ft. between 
perpendiculars, a breadth moulded of 64ft., 
and a depth moulded of 40ft., her deadweight 
carrying capacity -being 10,025 tons. The 
propelling machinery is of the Parsons 
double - reduction, geared furbine type. 
Provision is made for carrying twelve 
passengers. A further type of oil tanker, the 
“Empire Jupiter,” is illustrated herewith. 
She was built to the order of the Ministry of 
War Transport by Harland and Wolff, Ltd., 
at Govan, Glasgow, and is operated by the 
British Tanker Company, Ltd. She has a 
length of 460ft., a beam of 59ft., and a depth 
of 34ft., with a measurement of 8210 gross 
tons. She is propelled by a six-cylinder, 
single-acting, four-stroke, Harland-B. and W. 
engine with designed output of 3200 8.H.P. 





by Harland-B. & W. double-acting, two- 


(To be continued) 








No 


es is particularly appropriate that one of the 
first exhibitions concerned with the engi- 
neering industry in London since the conclusion 
of the war should be that of the Gauge and Tool 
Makers’ Association, which opened at the New 
Hall, Vincent Square, S.W.1, on Monday, 
January 7th, and will continue until Friday, 
January 18th. Tools, jigs, gauges, and pre- 
cision measuring instruments are the primary 
factors upon which successful production is 
based; and it is in the interests of all that 
firms which are engaged in, or contemplate, 
manufacture in bulk should have an oppor- 
tunity of seeing the range of tools and equip- 
ment now available in this country. Space 
does not permit our giving full details of all 
exhibits, and so certain typical standard tools 
and gauges have been selected for brief descrip- 
tion or comment. It should, however, be borne 
in mind that very many stands include numbers 
of tools and gauges for specialised work covering 
a wide field of engineering production. Jigs, 
fixtures, tools, moulds, gauges, measuring 
instruments, &c., are present on practically 
every stand and all have particular points of 
interest, the one thing that is common being the 
high standard of craftsmanship present in their 
design and construction. Visitors will rapidly 
appreciate the comprehensive range of small 
precision equipment, for both standard and 
specialised production and inspection, which is 
made by the firms belonging to the Association 
which are represented. 

A number of particularly interesting high- 
precision measuring instruments are made by 
Optical Measuring Tools, Ltd., of Slough. .One 
of them is the “ Omtimeter,” specially designed 
for the measurement of length, thickness, and 
diameter of workpieces up to Tin. long or 6in. 
diameter. It consists of a spiral grooved column 
set in a substantial base, which also carries 
the work table. A bracket carrying the optical 
measuring head may be raised or lowered on 
the column by rotating a knurled ring running 
in the spiral groove, and it can be firmly 
clamped at any required point by a locking 








driven vane pattern scavenge blowers. The 


screw. The work table is hardened and lapped 


‘|The Gauge and Toolmakers’ Exhibition 


om 


to precision limits and is mounted on an inclined 
slide, along which it is moved by means of a 
large setting screw to give fine adjustments 
when setting up. The optical measuring head 
may be swung from side to side to either edge 
of the work table, and on its lower end is 
a suitable contact tip, which can be changed 
according to the class of work. This tip makes 
direct contact with the piece being measured, and 
its displacements are visibly recorded on a ver- 
tical scale image which travels past a fixed index 














TOOLMAKERS' MICROSCOPE—O.M.T. 


line. A projection attachment through which 
the scale image is viewed makes reading at 
normal distance a simple matter. The setting 
range of the scale is 0-005in., with graduations 
of 0-00005in. and the magnification is approxi- 
mately 1000 to 1. By estimation it is claimed 
that readings to 0:0000lin. may be taken. 

For ease and accuracy in the inspection and 
measurement of a large variety of thread forms, 
form tools, gauges, templates, contours, &c., the 
firm has developed an optical toolmaker’s 
microscope. It is comprised essentially of a 
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microscopic tube mounted on a bracket extend- 
ing from the pillar of a base which carries a com- 
pound work table. The microscopic tube is 
arranged for the reception of interchangeable 
ocular heads containing templates, the tube and 
illuminator rotating as one unit about a hori- 
zontal axis for the purpose of rake adjustment. 
Two types of template ocular are supplied. 
One covers all sizes of thread form, including 
their corresponding angles, and a cross line by 
which the angle, lead pitch, depth, and all other 
elements of a thread can.be measured. The 


VERTICAL OMTIMETER—O.M.T. 


other is a protractor ocular for the measurement 
of angles up to 360 deg. and divided into 
0 deg. 1 min. by a graticule and a microscope. 
The compound worktable mounted on the base 
has a 6in. lengthways and a 2in. crossways 
movement controlled by micrometers graduated 
to 0:000lin. It has a full circular motion, in 
which a vernier scale provides for reading to 
3 min. of arc. In its middle is a glass centre 
piece, through which is projected a parallel 
beam of light which casts a shadow of the piece 
under inspection on to a graticule. The pro- 


numbers of sightless people were used with con- 
siderable success in the engineering industry and 
attained a degree of accuracy and efficiency 
almost incredible to a person not similarly 
handicapped. Many men returning from the 
Forces will have retained their skill as tool 
makers, inspectors, &c., but because they are 
now blind will, unless greatly assisted, be pre- 
vented from using that skill. This Braille read- 
ing micrometer is an excellent illustration of the 
way in which industry may help such men. It 
was developed by the company with the 
co-operation of the National Institute for the 
Blind, and, so far as is known, is the first of its 
kind to be produced. We are informed that 
the instrument has been tested by blind persons 
in industry and measurements to 0-000lin. 
may be made by them readily and accurately. 
The illustration of one of the prototypes shows 
the instrument to be basically an ordinary 
micrometer. The English reading micrometer, 
as is known, has three visual reading funda- 
ments :—(a) A “ fiducial’ or “zero” line 
along the barrel ; (6) vertical numbered gradua- 
tions along the barrel, which denote the number 
of revolutions which the thimble has made ; 
(c) twenty-five equal divisions on the revolving 
thimble, these also being numbered. As these 
graduations are usually too fine to permit a 
blind person to read with his finger tips, the 
three fundamental sets of graduations had to 
be transferred to three larger drums which gave 
wider spacing and which could be numbered in 
Braille. The centre drum is anchored to the 
frame and cannot revolve, and carries the 
‘‘ fiducial” or “‘zero”’ line in the form of a 
raised strip, and also five vernier lines to read 
to 0-0002in. The third drum is divided into 
forty equal parts, the divisions being indicated 
by raised points suitably numbered in Braille. 
The first drum is divided into twenty-five equal 
parts, the divisions being indicated by raised 
points and Braille numbers. One complete 
revolution of the first drum opens or closes the 
micrometer measuring faces by 0-025in., and 
each division on this drum therefore represents 
0-00lin. One complete revolution of this first 
drum also, by means of internal planetary gear- 
ing, causes the third drum to revolve one- 
fortieth of a turn, or one of its divisions, and 
so records in this manner how many turns the 
thimble has made, in the same manner that the 
drum on a mileometer records the one-tenths, 
whole miles, tens of miles, and hundreds of 
miles which a car or cycle has travelled. The 
blind craftsman, when ‘taking a reading,” 
revolves the first drum until the measuring 
faces and the jobs being measured are in satis- 
factory contact, then he runs his finger tips 





jection attachment is provided in order that 


along the single raised “‘ zero ’’ line on the fixed 


tractor we illustrate. Made to the same hig 
standard of accuracy of the other products, ; 
is guaranteed to 5 min. of arc. In order t 
ensure easy reading the vernier plate an; 
graduated scale have dull chrome finish anj 
the graduations are recessed to prevent wea, 
Other recent products include a useful range ¢ 
telescopic gauges for internal measurements anj 
an end-measuring micrometer set designed 
facilitate jig boring on vertical and univers 
milling machines. 

The diamond tools made by British Pr. 
cision Diamond Tools, Ltd., Ardmore Labo. 
ratory, Robin Hood Lane, Sutton, Surrey, an 
all of the “‘ cold-set ’’ type, their stones bein 
mechanically clamped in holders and not sealei 
in a matrix. It is claimed this method of settiry 
ensures that no risk of structural damage to th: 
diamonds—through heating—is taken durin 
the manufacturing process. The body of ths 
diamond held in the holder is wedge shaped, 
and is set in a recess excavated to its exact 
size and form in order that it may be rigidly 
gripped over its whole area to avoid the develop. 
ment of any looseness which might cau» 
chatter during cutting. In the cutting tools ¢ 
forward projecting lower lip on the holder 
supports the diamond over its whole projecting 
length, and this lip is shaped to conform to the 
rake and clearance of the stone. When the 
cutting edge is worn, a stone may be removed, 
relapped, and reset with the edge on its original 
centre line. 

A range of boring tools, having shanks in 
which means of micrometric adjustment is 
incorporated, are designed for use with standard 
boring bars. These tools comprise an outside 
cylindrical body drilled to take a solid central 
member, at one end of which is a “ cold-set ” 
diamond. In the end of the outer body opposite 
the projecting tool is a fine-threaded screw 
having a head graduated to read in ten-thou- 
sandths of an inch in diameter, and it passes 
through the blank end of the body to screw into 
the end of the tool holder. Rotation of the 
screw slides the tool backwards and forwards 
in respect to the outer body, which is held in 
place in the boring bar by a grub screw. The 
outer body has a number of slits along its 
length, and, after the projection of the diamond- 
ing member has been set, tightening of the 


in position. 
In order to provide means of imparting a super 


the firm has developed a number of spherically 
lapped diamonds for burnishing purposes, 
Spherically lapped diamonds are also being 
specially made for use as measuring contact points 





for ball bearing race-way grinding machines. 


























BRAILLE READING MICROMETER—MOORE AND WRIGHT 


several persons may observe an image simul- 
taneously. It has a ground glass screen, over 
which may be fixed a contour drawn on tracing 
paper for comparison with the magnified image 
of a work piece. 

In addition to these two instruments, the firm 
is displaying optical circular tables, rotary and 
inclinable tables, tool-setting microscopes, 
thread form microscopes, optical flats, &c. 

A particularly interesting micrometer has 
been developed by Moore and Wright (Shef- 
field) Ltd., for use by blind persons ; it is shown 
in our illustration. During the war large 





drum, past this on to whatever raised lines are 
in line with it on the first and third drums, and 
by virtue of the fact that these lines are 
numbered in Braille, can read the measurement 
indicated. Whilst this description only applies 
to an English reading micrometer, it is quite 
obvious, of course, that the same principle can 
just as easily be applied to a metric reading 
micrometer, and also that the system of gearing 
drums can be fitted as a standard attachment 
to any micrometer or micrometer head. 


BEVEL PROTRACTOR—MOORE 





Amongst the other precision measuring instru- 
ments displayed by the firm is the bevel pro- 


AND WRIGHT 


Other cold-set diamonds are supplied for in- 
dentation hardness testers, measuring machines, 
comparators, dial gauges, wheel dressing, &c. 
In addition to diamond cutting tools, the com- 
pany is also showing examples of a number of 
tungsten carbide turning and boring tools, fine- 
boring machine spindies fitted with micro- 
meter adjustment, tangent to radius wheel 
dressing fixtures, and micrometer heads for 
jig boring and jig grinding. This boring head 
was illustrated and described in THE ENGINEER 
for November 30th, 1945. 

(To be continued) 





boring bar locking bolt rigidly clamps the tool § 


smooth finish to soft alloys after fine turning, | 
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Heathrow Airport Opened 


a 


N Tuesday, January Ist, Heathrow airport 

was Officially handed over by the -Air 
Ministry to the Ministry of Civil Aviation, to be 
developed for civil aviation as the main ter- 
minal airport for London. The first flight was 
made in a Lancastrian aircraft ‘‘ Starlight,” 
piloted by Air Vice-Marshal Bennett. This 


3000 yards, is now completed, and the second 
runway, extending from north-west to south- 
east, is expected to be complete in February. 
The arrival and departure apron together with 
the temporary terminal buildings shown in the 
accompanying engraving, is also complete. 
The installation of plant, and the completion 








HEATHROW AIRPORT 


successful flight was a proving flight, prepara- 
tory to the inauguration of regular passenger 
and freight services between this country and 
South America. The route taken was by way of 
Lisbon, Bathurst, Natal, Rio de Janiero, 
Montevideo, and Buenos Aires. 

The origin of Heathrow was the need of the 
Royal Air Force for an airfield near London 
capable of handling the heaviest types of air- 
craft, especially in the closing stages of the war 
in the Far East as it was expected to develop. 
In -planning, it was taken into account that 
such an airfield could be subsequently developed 
for civil aviation. Heathrow is only 14 miles 
from the centre of London. It is outside the 
built-up area, and is capable of further develop- 
ment without extensive demolition of private 
property. As shown by the accompanying plan, 
the airport lies between the main Bath road 
and the Staines—Great South-West Road. 
These are two of the best approaches to London, 
and, in addition, the site is well served by train 
services, being only 2 miles from the Waterloo 
and Staines section of the Southern Railway and 
the same distance from Hounslow West Under- 
ground Station. The question of a direct service 
of trains is being considered. 

The area selected originally included about 70 
acres of ponds and disused gravel workings, and 
it will be seen that a portion of the main runway 
has to traverse the site of these ponds, and also 
crosses the site of a former Celtic camp. Special 
drainage problems had to be met, and, in par- 
ticular, the discharge of immense quantities 
of water had to be regulated so that the flooding 
of adjoining land was avoided. The work was 
carried out by George Wimpey and Co., Ltd. 
Many difficulties had to be solved, besides the 
drainage problem referred to, and by April, 
1944, plans were completed for an airfield, with 
three-runways having lengths of 3000, 2000, and 
2000 yards, with a perimeter track of 8330 yards, 
connecting the ends of the runways. The 
width of the runways is 100 yards, and that of 
the perimeter track about 33 yards. The 
runways are so sited that they will be capable 
of extension to 5000, 3000, and 3000 yards 
respectively. 


summer. 
airport for transoceanic traffic. 


of the third runway, extending from the south- 
west to the north-east, will proceed without 


airport, which will be capable of accommodating 
the largest aircraft now contemplated, but in 
due course it is planned to extend the area and 
increase the number of runways. Detailed plans 
cannot yet be announced, because they are 
subject to revision, but a thorough study of the 
neighbourhood has been made in order to safe- 
guard the land and avoid unnecessary inter- 
ference with dwelling-houses and ancient build- 
ings. It is not anticipated that the number of 
persons who will be displaced from their homes 
will be large, and there will be no displacement 
within the next five or six years, by which 
time it is expected that the housing position 
will be. easier. 

Finally, brief reference may be made to the 
progress of the work. It was begun in May, 
1944, The main work during the first summer 
and winter was the pumping out of the pools 
and disposal of 100 million gallons of water, 
the removal of half a million cubic yards of 
silt, and bulk excavation over the area of the 
first runway and its perimeter track. Then 
followed the filling of the ponds and the making 
up of levels for the laying of the runway and 
track. Concurrently, 13 miles of large con- 
crete pipes were laid for disposing.of collected 
rainwater. Four 54in. diameter pipes run side 
by side to a gravel pit about a mile from the 
site, which serves as a balancing reservoir ; 
2 million tons of earth and gravel were exca- 
vated during the first summer and winter ; some 
12,000 yards of multiple ducting for electric 
cables were laid, and 60 miles of wire were drawn 
through the ducts. On the main runway the 
concrete is 12in. thick. The laying of this mass 
concrete paving was started in 1945, and was 
completed in 3} months. Special care was taken 
with the ingredients, and their quality, grading, 
and cleanliness, and the most modern plant 
for mixing was employed on the largest scale, 
hitherto used for aerodrome work. Daily tests 
of quality and strength of the concrete showed, 
we are informed, an average strength of 30 per 
cent. above the very high strength demanded 
by the specification. At no time were there 
more than 700 heavy labourers employed at 
Heathrow, the average being about 400. The 
equipment used comprised 200 lorries, 40 





delay, and the airport should be ready to 





accommodate regular passenger services in the! mechanical excavators, 50 bulldozers and 
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PLAN OF HEATHROW AIRPORT 


Heathrow will be the main London 
The internal 
and European. services will make use of the 
Croydon and Northolt airports, though eventu- 
ally some of these services may also be accom- 
modated at Heathrow. 

The three-runway airport we have briefly 





The main east-to-west runway, with a length of 








described will in itself give London a first-class 
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tractor-drawn excavators, 
creting plant. 


besides the con- 








Tse Minister OF Suppty has agreed to the 


release of Mr. R. A. Davis from his post as Deputy 
Director-General of Royal Engineer Equipment. 
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Industrial and Labour Notes 


Progress in Industrial Reconversion 
THE progress that is being made by 
industry in the task of reconversion to and 
expansion of civilian production is dealt with 
in a report covering the month of November 
last, which was issued a few days ago by the 
Board of Trade. It states that in the month 
under review, the foundry labour bottle- 
neck continued to hold up the pape i 
and textile machinery trades, but relief in this 
matter should now be achieved by the special 
measures recently announced by the Ministry 
of Labour. The engineering trades, generally, 
have order books which will keep their capacity 
fully occupied for a long time ahead. The 
report indicates that the production of private 
motor-cars is gradually increasing, and by the 
end of November the five principal makers had 
turned out 6812 cars. The industry hopes that 
its 1946 output will be 470,000 private cars, 
135,000 load carriers, and 12,000 passenger 
service vehicles. With regard to printing 
machinery, the sales returns of nineteen manu- 
facturing firms showed an overall export per- 
centage of 22, as compared with the 33 per cent. 
planned in the second six months’ programmes, 
but it is pointed out that printing machinery 
often takes more than six months to complete. 
Sixty textile machinery firms, out of a total of 
150, had completed their first six months’ pro- 
grammes under bulk licensing by the end of 
November, and had started on their second six 
months’ programmes. The value of bulk 
licences issued for that period was £4,283,000, 
of which 53 per cent. was for export. Up to the 
end of October 18,550 wireless receiving sets 
had been completed out of a programme of 
878,000 sets for the home market and 489,000 


18s. in the smaller, with corresponding increases 
during overtime periods. Permanent men have 
had their wages increased by 16s. 6d. per week. 
A condition of the agreement is that there shall 
be the fullest measure of production, and both 
parties have undertaken to do everything in 
their power to ensure that existing national and 
local agreements are honoured, and that men 
shall work for the full period for which they are 
engaged, without unauthorised absence or 
stoppages. 
Harmony in Industry 
Some comments on harmonjous indus- 
trial relationships were made a few weeks ago 
at a meeting of the National Foremen’s Insti- 
tute, Deep River, Connecticut, by its President, 
Mr. A. C. Croft. He said that whether a union 
contract would establish a solid basis for good 
industrial relations or not depended upon how 
well management knew what was in the minds 
of its employees, and he also pointed out that 
what employees wanted was not always what 
the union was asking. Lack of understanding 
between union leaders and the rank and file 
almost always existed, Mr. Croft thought, and 
sometimes the divergence was so great that the 
rank and file repudiated their leaders, ignored 
the signed contract, and went out on strike. 
Such “wildcat” and “outlaw” strikes were 
plentiful in the U.S.A. during the war, and at 
present were numerous enough to upset recon- 
version. Out of pure self-defence, therefore, 
Mr. Croft continued, in negotiating and 
administering a union contract, industry must 
know which of its clauses merely represented 
“ window-dressing ’” demands, and which grew 
out of and reflected the natural desires and 


to some extent affected by the dock strike, the 
was no obvious movement either up or down i, 
export figures. The total value of expor, 
during the month was £29-9 million, which wy 
£2-1 million below the average of the precediry 
ten months of 1945. The value of imports. 
£90-2 million—was £3-8 million below th 
1945 monthly average, and there was cons, 
quently some reduction in the value of r. 
exports. In summarising the figures, Th 
Board of Trade Journal states that the tonnay 
of coal exported was not materially differen 
from the rather high level of about one-eighth 
of 1938 established since the end of the war in 
Europe. The same applies to iron and steel, 
the approximate level of exports in this cag 
being rather. more than two-fifths of pre-war, 
Exports of machinery were below the average, 
those to Russia—normally over one-quarter oj 


Exports of private motor-cars are increasing 
and though November car exports—stated to 
number 444—were nearly as numerous as in all 
the preceding months of the year, they were a 
mere trickle compared with the pre-war monthly 
average of approximately 3700. ‘The lower 
import figures for November are accounted for 
by smaller imports of manufactures. The 
major reduction, compared with earlier nionths 
of the year, was in refined petroleum imports 
which, however, remained over two-fifths of the 
recorded total. 


Trade Disputes in November 


The number of disputes involving 
stoppages of work, reported to the Ministry of 
Labour as beginning in November last, was 219. 
In addition, according to The Ministry of 


the total— being negligible in November, } 


i 


ambitions of the employees. Stressing the 
necessity for every foreman and executive to 
encourage employees to talk freely about their 
needs, Mr. Croft said that out of such a flow of 
contacts there came understanding of workers’ 
reactions to their ever-changing work environ- 
ment, and of their attitude towards all factors 
in the employer-employee relationship. 
Disabled Miners 

Following a decision of the President 
of the Board of Trade and the Minister of 
Labour and National Service, a ‘‘ Working 
Party ” under the chairmanship of Mr. D. R. 
Grenfell, M.P., has investigated the problem 
of providing work in South Wales for persons 
suspended from the mining industry of account 
of silicosis and pneumoconiosis. The results of 
this investigation have now been summarised 
in a White Paper (Cmd. 6719), published by 
H.M. Stationery Office. Recommendations of 
the Working Party are that a small number of 
factory premises should be built immediately 
by the Government throughout South Wales 
and Monmouthshire by the Trading Estate 
Company, Ltd., in advance of demand from 
tenants, in selected areas containing large 
numbers of disabled unemployed, and that the 
occupation of these special factories should 
carry with it an obligation to employ a minimum 
percentage of ‘disabled persons,” as defined 
by the Disabled Persons (Employment) Act, 
1944, It is considered that this minimum per- 
centage should be high, and should not be 
variable by bargaining between the prospective 
tenant and the Board of Trade. A tentative 
suggestion is a minimum of 60 per cent. of the 
total employed, and this, it is believed, could 
be insisted upon without imposing an undue 
burden upon the firm. By way of recompense 
for acceptance of this obligation, the Working 
Party recommends that the rent which would 
normally be chargeable for these factories 
should be reduced by a percentage, which, again 
tentatively, is put at 50 per cent. 
British Trade in November 

** Accounts Relating to the Trade of 
the United Kingdom during November, 1945 ” 
(H.M. Stationery Office, price 2d.), show that, 
whilst British overseas trade in that month was 


Labour Gazette, fifteen stoppages which began 
before November were still in progress in‘ the 
early part of that month. The approximate 
number of workers involved in these 234 stop. 
pages, including those thrown out of work at 
the establishments where the disputes occurred, 
is estimated as being nearly 88,000, and the 
aggregate number of working days lost at the 
establishments concerned was about 233,000. 
Of the stoppages of work through industrial 
disputes known to have been in progress at 
some time in November, the coal mining 
industry accounted for 150, involving over 
26,000 workers and resulting in an aggregate 
loss of 47,000 working days. Of 215 stoppages 
of work which ended during November, 109 
lasted not more than one day, 45 lasted two 
days, 23 lasted from four to six days, and 20 
lasted more than six days. 


Business Developments 

A recent announcement states 
that an agreement has been concluded by 
which the Metropolitan-Vickers Electrical 
Company, Ltd., will acquire a substantial 
interest in the old-established business of 
Newton and Wright, Ltd., manufacturers of 
X-ray apparatus and optical equipment. 
Newton and Wright, Ltd., is to remain a 
separate entity, but there will be the closest 
co-operation between the organisations of the 
two companies. The present directors of 
Newton and Wright, Ltd., will remain on the 
board, but Mr. R. 8. Wright, the chairman, is 
relinquishing his position of managing director, 
after fifty-four years’ service with the company. 
Mr. H. A. Quinton, who has been associated 
with Newton and Wright, Ltd.. for thirty-two 
years, has been appointed general manager. 
Another business change is indicated in an 
announcement that the General Electric Com- 
pany, Ltd., has acquired a controlling interest 
in Woods of Colchester, Ltd., electrical and 
ventilating ineers, with which firm it has 
been closely asebciated for many years. The 
marketing of small type propeller fans will be 
continued by the G.E.C.’s ventilation depart- 
ment ; but larger propeller and axial-flow fans, 
together with industrial ventilating equipment, 
will be handled by Woods of Colchester, Ltd, 


for export, and the production of bicycles for 
the third quarter of 1945 totalled 244,977 and 
193,400 units of parts. The export percentage 
was 48, compared with an overall target for the 
year of 50 per cent. 


The Clearance of Storage Space 
In the Board of Trade report on indus- 
trial reconversion, mentioned above, reference 
is made to the fact that the area of factory 
space used for Government storage purposes 
which was vacated during November amounted 
to 3,439,000 square feet, compared with 
3,022,000 square feet vacated in October. 
Originally, it was hoped that 36 million square 
feet of space would be released by the end of 
the year, but that figure was not achieved, 
although the total area in process of being 
cleared actually exceeded it. Delays in remov- 
ing stores were caused by the dock strike in 
the autumn, by shortage of transport facilities, 
and sometimes by shortage of labour, but steps 
to overcome the last two handicaps are now 
being intensified. In co-operation with the Air 
Ministry, allocation of accommodation on 
redundant airfields is bemg made to meet the 
demand for disposals depots, open and covered 
storage accommodation, and temporary housing 
for civilian and Service needs. Further alloca- 
tions of this nature are to be made as airfields 
are declared surplus by the Air Ministry. 


Dock Wages 

It has now been announced officially 
that wage increases for dockers, dating from 
November 26th last, have been ratified in an 
agreement signed by the National Association 
of Port Employers, the Transport and General 
Workers’ and associated unions, the National 
Union of General and Municipal Workers, the 
National Amalgamated Stevedores and Dockers, 
and the Scottish Transport and General 
Workers’ Union. The daily wages of men on 
time rates have been increased, as reco: 
by the Evershed Committee, by 3s. and the 
minimum daily rate on the half-daily basis is 
now therefore 19s. for the greater ports and 18s, 
for the smaller. The minimum guarantee to 
pieceworkers has been increased from 16s. to 
19s. a day in the greater ports and from lds. to 
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French Engineering News 
(From our French Correspondent) 
Paris, January 4th. 


A Lyons engineering firm has written to the 
Press explaining how it has managed to offset 
increased raw material and labour charges, 
increase production, and lower prices. The 
frm, Ateliers F.U.P.I., writes that, compared 
with 1939, raw material prices have risen 
220 per cent., salaries have risen 210 per cent., 
but the prices of products have gone up no more 
than 60 per cent. Production increased by 
6 per cent. in October, 1944, 13-8 per cent. in 
November of that year, and 19-4 per cent. in 
December. In January, 1945, production went 
up another 27 per cent., and by June of that 
year jumped to 53 per cent. The letter states 
that this progress was the result of the reduc- 
tion in the number of types of productions, and 
therefore less need to buy a great variety of 
parts; of a reduction in the number of types 
of machine tools used; and of carrying out 
intensive training of personnel, instead of taking 
on new workers, and at the same time intro- 
ducing @ profit-sharing system. The firm goes 
on to say that if all the raw materials required 
had been available then far greater headway 
could have been made. It also says that, after 
the liberation, if it had continued to work along 
pre-war lines it would have failed. 

~ 


The Franco-Soviet trade agreement which 
was signed last week is not a great success, for 
the simple reason that neither country can 
afford to export on a large scale. While France 
wants raw materials from Russia, the Russians 
were willing to buy heavy machinery, hydraulic 
plant for electrical power production and other 
products of French heavy industry. The 
Russians, however, cannot afford to export 
raw materials while their home reconstruction 
need is so important. Likewise, the French, 
who have their own vast power production 
programme to fulfil, are not ready to export 
anything but luxury articles, which are not 
appreciated in Russia at the moment. The 
treaty, therefore, confined itself to an exchange 
of commercial envoys, who will watch develop- 
ments and keep their Governments informed 
when likely business can be done. It is expected 
that industrial exchanges will commence about 
1948. ; 

* * * 

The nationalisation of the gas industry is 
now under discussion and it is expected that 
nationalisation will follow that of the electric 
power production industry. There are some 
200 gas concerns in France, comprising 750 
different plants, but of them not more than 567 
actually produce gas. The two largest are 
the Gaz de Paris, which produces about 100 
million cubic metres a year, or 27-6 per cent. of 
the total French production, and the other the 
E.C.F.M. Company, with a production of 16-6 
per cent. of the total. Apart from these two, 
there are twenty-three plants producing 
between 10 and 100 million cubic metres, or 
28-9 per cent. of total production; 151 pro- 
ducing from 1 million to 10 million cubic metres, 
or 21-3 per cent.; and 391 plants producing 
less than 1 million cubic metres, or 5-6 per cent. 
of total production. These plants may be divided 
into a variety of categories, including industrial 
plants connected with cokeries and small local 
plants employing no more than five or six 
workers. Arrangements under which — the 
concerns work differ very considerably. At 
Lyons, for example, the gas company holds a 
concession, whereas Marseilles gas production, 
since the liberation, is directly in the hands of 
the city. In several other cities, such as Stras- 
bourg and Mulhouse, there is a mixed régime. 
In 1938 the combined gas plants consumed 
about 375,000 tons of coal per month, or about 
6 per cent. of the total French consumption. 
During the occupation up till 1943 the industry 
received 300,000 tons a.month. As other 
sources of energy failed the industry was called 
on to produce great quantities, and between 
1938 and 1943 production per ton of coal 
jumped from 450 cubic metres to 750 cubic 
metres, 





Notes and Memoranda 


——___ 


Rail and Road 


G.W.R. Automatic Burret Cars.—The Great 
Western Railway proposes to introduce, as soon as 
conditions permit, a new type of automatic buffet 
car, specially suited for use on short main line 
services. The cars will enable passengers to pur- 
chase snacks at any time on a journey by putting 
sixpence or @ shilling into one of the many slot 
compartments provided. Entrance to the cars 
will be by a centre door at each end. Fluorescent 
lighting is to be installed. 

THe “Pacet” Locomotive.—The ‘“ Paget” 
2-6-2 locomotive, built by the Midland Railway at 
Derby in 1907-8, was the subject of an article, by 
Mr. James Clayton, which appeared in THE Enct- 
NEER of March 26th, 1943. Further details of this 
engine—described as Sir Cecil Paget’s heroic experi- 
ment — were contained in an article which Mr. 
Clayton contributed recently to our contemporary, 
The Railway Gazette. This article has now been 
reprinted in the form of a pamphlet published by 
The Railway Gazette, 33, Tothill Street, Westminster, 
8.W.1, at 2s. 

Tratmss FoR AMERICAN Maris.—The London 
Midland and Scottish Railway ran 1606 special 
trains of 17,616 vans of mails for American troops 
stationed in this country and Europe between 
July, 1942, and November, 1945. The mail was 
received, sorted, and redistributed from a central 
depot at Sutton Park L.M.S. Station. 

C.N.R. Rapio-TELEPHONE EQuipMENT.—Ten 
locomotives and two yard offices in the Longue 
Pointe yard of the Canadian National Railways at 
Montreal, Canada, have been equipped with radio- 
telephone receivers. Railway Age says that tests 
are being conducted, in which radio is used in place 
of written train orders and signals, so that the value 
of this kind of operation may be determined. 
Central control units are located in the offices. 
On the tender of each locomotive is a steel-encased 
radio having an aerial similar to those used on 
motor vehicles. There is a control box in each cab 
with a loudspeaker and a microphone. The system 
is reported to allow three-way communication, 
locomotive to locomotive, locomotive to central 
stations, and central stations to locomotive. 


An Unusvat German Locomotive.—A recent 
issue of Railway Age illustrates an interesting 
German locomotive with individual axle drive, 
which was built in 1941 by Henschel und Sohn for 
high-speed passenger work. It is driven by four 
two-cylinder ‘‘ V”’ type steam engines, the crank- 
shafts of which are flexibly coupled to the 50in. 
diameter driving wheels on individual axles. Two 
engines are set on each side of the locomotive and 
each drives an alternate axle. The engine weighs 
216,000 Ib. on the drivers and is said to develop a 
tractive force of 36,000 lb. The cylinders are 12in. 
by 12in., the boiler pressure being 240 1b. per 
square inch. A top speed of 110 m.p.h. is claimed. 
The engine was damaged when found, but it has 
been repaired and will be taken to the United States. 


Air and Water 


Swepen’s Hypro-Etectric Powsrr.—During 
the war years, sixty new hydro-electric power 
stations have been built in Sweden, several of them, 
it is stated, having a capacity of over 40,000 kW. 
Recent statistics indicate that the total capacity of 
all water power plants in the country is approxi- 
mately 2,500,000 kW. Amongst works at present 
planned is the harnessing of the Harspranget water- 
fall in the Lule River. A new station to be erected 
there will have a capacity of 250,000 kW. 

Danish Surps For Britarww.—The Danish 
Government has offered to lend, free of charge, five 
ships, including the m.v. “‘ Vistula,” of 8500 tons, 
to the British Government, for use on the cross- 
Channel trooping service. Three of these ships are 

ady in service, and the remaining two will be 
available early in January. They will remain at the 
disposal of H.M. Government until the winding up 
of the United Maritime Authority on March 2nd 
next. The Danish Government is meeting the 
cost of converting the ships as troopships, and of 
subsequent reconversion, as well as the pay of the 
crews and the insurance of the vessels. 

Factories Act, 1937.—In pursuance of the 
statutory procedure under the Factories Act, 1937, 
the Minister of Labour and National Service gave 
notice in The London and Edinburgh Gazettes of 
Friday, January 4th, 1946, that he proposes to 
make special regulations applying to factories where 
the testing of aircraft engines or of carburettors 
or fuel pumps for aircraft is carried on. . Copies of 





the draft Special Regulations, which are entitled 
the Factories (Testing of Aircraft Engines, Car- 
burettors, and Other Accessories) Special Regula- 
tions, may be obtained from H.M. Stationery Office 
or through any bookseller, and any objections to the 
draft have to be sent to the Ministry on or before 
February 9th, 1946. The Special Regulations are 
intended to replace the Factories (Testing of Air- 
craft Engines, Carburettors, and Other Accessories) 
Order, 1944, which was made under Regulation 60 
of the Defence (General) Regulations, 1939, and is 
therefore of only temporary duration. 

Liqguips FRoM ENGINEERING Factories.—In a 
paper presented recently to the Midland Branch of 
the Institute of Sewage Purification, Mr. B. A. 
Southgate discussed the work of the Water Pollution 
Research Laboratory during the war. He said that 
there had been many cases of serious pollution of 
surface waters and of difficulties at sewage disposal 
works caused by the discharge of oil from engi- 
neering works, particularly in rural districts. 
Advice had been given to the Ministry of Aircraft 
Production on many occasions on the trapping of 
neat oils in interceptors. Another problem was the 
disposal of “‘ cutting oils,’ which consisted of oil 
dispersed in water by means of an emulsifying 
agent. The difficulty in dealing with these liquids 
was that there were so many types of them and 
different types required different treatment. For 
one type used in large quantities in machine shops 
the most satisfactory method of treatment was 
found to be addition of aluminium sulphate at a 
controlled pH value. Full-scale plant was being 
erected at several factories and would be tested 
when ready. 


Miscellanea 


THe Late Mr. W. B. Laxe.—We note with regret 
the death, on December 29th, of Mr. William Beard 
Lake, founder and managing director of Lake and 
Elliott, Ltd., Braintree, Essex. He was seventy-six 
years old. 

ENGINEERING AND Marine ExuIBITION.—The 
organisers of the Engineering and Marine Exhibition, 
F. W. Bridges and Sons, Ltd., have recently 
announced that preliminary arrangements are in 
hand for holding, in September, 1947, the exhibition 
which had to be postponed owing to the outbreak of 
war in September, 1939. Whilst no official pro- 
nouncement has yet been made, there is every reason 
to believe that the Government will derequisition 
Olympia, London, in good time for the premises to 
be put into repair by September of next year. 

RELAXATION OF Export ContTROL.—By the 
Export of Goods (Control) (No. 8) Order, 1945, 
which came into effect on January Ist, the Board of 
Trade has abolished some of the export licensing 
requirements. Amongst the goods which do not 
now need export licences for any destination are :— 
Plates and sheets of iron and steel; enamelled 
holloware of iron and steel; hand tools; lacs; 
corundum and emery ; mobile cranes; brooms and 
brushes; cordage and twines of flax; and vans, 
lorries, and trucks. Copies of the Order may be 
obtained from H.M. Stationery Office. 

INSTITUTION oF Minine EncGInEERS.—The fifty- 
second annual general meeting of the Institution of 

ining Engineers will be held in the Geological 
Society’s Rooms, Burlington House, Piccadilly, 
W.1, at 11 a.m. on Wednesday, February 6th. 
After the routine business, a paper on “ Lighting in 
Mines ” will be read and discussed, and at 3 p.m. 
there is to be a visit to an exhibition of mine lighting 
at the Mining Research Laboratories, Royal School 
of Mines, South Kensington, §8.W.7. On Tuesday, 
February 5th, the Institution is holding a dinner 
at 7.15 p.m. at the Savoy Hotel, Strand, W.C.2. 
A limited number of tickets is available, price 
27s. 6d. each. 

SPECIFICATIONS FoR ALUMINIUM.—The British 
Aluminium Company, Ltd., has recently issued a 
booklet entitled ‘* Specifications for Aluminium and 
Aluminium Alloys.” In order to provide a concise 
record for the reference of aluminium users, all 
current specifications on the subject issued by the 
British Standards Institution and various Govern- 
ment Departments have been listed in this publica- 
tion. Those included are official aircraft specifica- 
tions issued by the British Standards Institution 
under the code letter “‘L”; the series issued by 
the Directorate of Technical Development of the 
Air Ministry, each of which carries the prefix 
“DTD”; specifications compiled by the Ministry 
of Supply for the use of Government Departments ; 
the B.S.I. general engineering series for civil use ; 
and the specifications issued by the Light Metals 
Control, prefixed with the letters ‘‘ L.A.C.” 





50 


THE ENGINEER 


JAN. 11, 1946 





ee 
— 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetinge inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








Fuel Luncheon Club 

Wednesday, Jan. 16th—N.W. Brancu Engineers’ 
Club, Albert Square, Manchester. ‘“‘ The National 
Economics of British Petroleum Refining,” Harold 
Moore. 12.30 p.m. 
Thursday, Jan. 17th.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2. ‘* Operation ‘ Pluto.’ ” 

A. C. Hartley. 1 p.m. 


Gauge and Toolmakers’ Exhibition 
To-day to Friday, Jan. 18th—New Hall, Vincent 
Square, London, 8.W.1. 10 a.m. to 8 p.m. daily. 


Institute of British Foundrymen 

Saturday, Jan. 12th—Scorrish Brancu: Royal gat 
nical College, George Street, Glasgow. as 

4y lied to Foundry Practice,” D. C. Hagen. 3 p 

Jest Riptnc Brancu: Technical College, 7 sate 

ford. ** Alloy Cast Irons: Their Production, Treat- 

ment, and Application,” G. W. Nicholls. 6.30 p.m. 

Saturday, Jan. 19th.—Lixco~tn Section: Technical 

College, Lincoln. ‘“‘ Scientific Measurement in the 

Foundry,” A. Scattergood. 2.45 p.m. 


Institute of Physics 

Wednesday, Jan. 16th.—S. Waves Brancu: University 
College, Aberystwyth. ‘“‘The Eye and Colour,” 

J. H. Saxby. 2.30 p.m. 


Institute of Transport s 

Monday, Jan. 14th.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. ** Allied Trans- 
port on the Continent—D Day to V Day,” Major- 
General C. S. Napier. 5.30 p.m. 


Institute of Welding 

To-day, Jan. 11th.— BrrmMincHam Brancu: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. “ Dev elopments i in the Technique and Use of 
Resistance Welding,” R. W. Ayres. 7 p.m. 
Wednesday; Jan. 16th.—MaANCHESTER Branco: Rey 
nolds Hall, College of Technology, Manchester. 
Papers on ‘Castings and Weldings,” 7 p.m.— 
LiverPoot Brancw: Technical College, Byron 
Street, Liverpool. Film on “Steel.” 7 p.m.— 

N. Lonpon Brancu: Fyvie Hall, the Polytechnic, 
Regent Street, W.1. ‘‘Submerged Are Welding,” 

R. R. Sillifant. 7.30 p.m.—SHEFFIELD BRANCH: 
Royal Victoria Station Hotel, Sheffield. ‘Is 
Welding a Craft ?’’ G. E. Alpine. 6.30 p.m. 
Thursday, Jan. l7th—TyNEsIDE Brancu: Mining 
Institute, Neville Hall, Newcastle-on-Tyne. Pre- 
sidential Address, Sir Claude D. Gibb. 6.15 p.m. 
Friday, Jan, 18th.—E. ScoTtanp Brancu: Heriot Watt 
College, Chambers Street, Edinburgh. ‘‘ The Lay- 

out for Welding,” W. A. Roy. 7.30 p.m. 


Institution of Automobile Engineers 

Tuesday, Jan. 15th.—Luton Brancu: George Hotel, 

Luton. ‘‘The Trend in American Passenger Cars,” 

M. Olley. 7.30 p.m. 

Thursday, Jan. 17th.—DERBY Brancu : School of 

Arts, Green Lane, Derby. ‘‘ Engine Proportions, 

with Special Reference to Stroke/Bore Ratio,’’ A. 
Mitchell. 7 p.m. 


Institution of Chemical Engineers 
To-day, Jan. llth. —N.W. Branow: Town Hall, Man- 
** Chemical Engineering Research,’ 6. J.T. 
Cronshaw. 2.30 p-m. 


Institution of Civil Engineers 
Tuesday, Jan. 15th.—NEWcASTLE AND District Assoc.: 

Mining Institute, Westgate Road, Newcastle-on- 
Tyne. Informal discussion on “The Relative 
Merits of Contract and Direct Labour in Carrying 
Out Civil Engineering Work.” 6.15 p.m.—Srtrvuc- 
TURAL aND Bouitpixe SecTion: Great George 
Street, Westminster, S.W.1. ‘‘ Shop and Site Weld- 
ing,” A. Ramsay Moon. 5.30 p.m. 


Institution of Electrical Engineers 
Monday, Jan. 14th.—Savoy Place, Victoria Embank- 
.C.2. “*Country Road Lighting,” C. R. 
5.30 p.m.—N.E. CENTRE: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. ‘Street 
Lighting,” E. C. Lennox. 6.15 p.m. 
Tuesday, Jan. 15th.—E. Miptanp Sus-CENnTRE: Elec- 
tricity Showrooms, Derby. ‘‘ Contributions Made 
by Industry to — National War Effort,’ F. J. 
Elliott. 6.30 p 
Wednesday, Jan. 16th. —Raneo Section: Savoy Place, 
Victoria Embankment, W.C.2. ‘‘A Standard of 
Frequency and its Applications,” C. F. Booth and 
F. J. M. Laver. 5.30 p.m. 
Thursday, Jan. 17th.—Savoy Place, Victoria Embank- 
ment, W.C.2. ‘‘Some Notes on Transformer Prac- 
tice with Reference to Standardisation,” A. G. Ellis. 





18th.—N.E. StupENTs: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. ‘‘ The Design 
and Ap lication of Protective Gear to Power Plant 
in U.S.8.R.,”” H. N. Hedley. 6.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tuesday, Jan. 15th.—39, Elmbank Crescent, Glasgow, 


Wednesday, 


Problems 
6.30 p.m. 


on Diesel 

Street, 
Monday, Jan. 

Robertson, 


Wednesday, Ja 
Venturers’ 


MIDLANDS 


ence with 


Lenedi. 7. 
Instit 
House, W. 
Blyvooruit 
A. Savile 
Spain,” J. 
Pearson. 


To-day, _Jan. 
T 


Institution of Mechanical Engineers 


Saturday, Jan. 
Gate, Westminster, S.W.1. 


A. J. Suggit. 
Leeds. Presidential Address, Professor 


Street, Rugby. 
Jet Propulsion Gas Turbine,” F. Whittle. 
Thursday, Jan. 17th.—Miptanps Branon: The Univer- 
sity, Edmund Street, Birmingham. 
in Wartime,” 
Friday, Jan. 18th.—Storey’s Gate, Westminster, 
“The Development of the La Mont Boiler in bee 
Britain,”’ G. A. Plummer; and ‘“‘ Operating Experi- 
ial Reference 
to Feed Water Problems,” G. A. 
Hebblethwaite, and G. Cooke. 5.30 
GRADUATES : 
‘“The Technical Approach to Mathematics,” 


Thursday, Jan. 


Mill for the Durham Fluorspar Industry,” 


Institution of Production Engineers 


and Future Prospects,” 


12th.—LonDON GRADUATES: 


Engines,” S. Sarwal. 3.30 p.m.—N.E. 


Grapuates: Newcastle Gas Company, Grainger 
Newcastle - on - Tyne. 


** Blast - Furnaces,” 
2.30 p.m. 
14th.— Yorks BRANCH : 


7 p.m. 
n. 16th.—WESTERN BRANCH : 


F. Koenigsberger. 
Brancx: Co-operative Hall, 


7.30 p-m. 


Sir Edward V. Appleton. 5.30 


ce. 


La Mont Boilers, with S 
. Begg, W. M. 
m,—ScorrisH 
Royal Technical College, Glasgow. 
R. M 
30 p.m. 
ution of Mining and Metallurgy 
17th.—Geological Society, Burlington 
1. ‘* Notes on the Development of the 
zicht Gold Mining Company, Ltd.,” 
Davis; ‘‘The San Telmo Ore Body, 
C. Allan; and “‘A Projected Central 
Andrew 
5.30 p.m. 


llth. —LEIcEsTER Branca: College of 
“Time Study,” W. T 





Saturday, Jan. 


Tuesday, Jan. 
Technical 


6.30 p.m 
Wednesday, 


burn. 
Tools,” T. 
SECTION : 
field. 
Foundry,’ 

Thursday, Jan. 
Institute of 


ing,” J. V. 
Inst. 


SECTION : 
“* The 
Industry,” 
Friday, Jan. 

College, Co 
6.45 p 


L. E. Broor 


7.15 p.m. 


Vehicles,” 


7.30 


Friday, ion: "1eth. — 39, Victoria Street, 


A Problem i 
6.30 p.m. 


7.30 p.m. 


Liverpool. 
6 p.m. 


Wednesday, Jan. 
Grosvenor Gardens, 8.W.1. 


in England : 


5.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, Jan. 11th.—Mining Institute, Westgate Road, 
Newcastle-on-Tyne. 
in the Engineering and eps Industries,” 


J. W. Stephe 
Jan. 
Tyne. 





C.2. ‘‘Fuel_and Power: Scotland's Present-Day 


Protection,” 


BY» 
Laxton Roberts. 7 p.m 


Northern Hotel, Leeds. 
and Students. 


Hydraulic Power to Machine Tools, 


Jan. 
Northrop Loom Company, Ltd., 
* Modern Methods of Production of Machine 


" Mechanical Production in a Modern Steel 


Drawing of Metals, 
Lonpon SECTION : 
Storey'’s Gate, 8.W.1. 


of Engineers and Shipbuilders, 39, Elmbank 
Crescent, Glasgow. 
F Hopkinson. 


Foreman : 
18th.—-COVENTRY SECTION : 


ment of Rubber to Metal Bonding,” C. M. Blow. 
m.—WESTERN SECTION : 
Broad Street, Bristol. 


Mechanics Institute, Crewe. 
Training and Function in Industry,’’ K. G. Fenelon. 


Junior Institution of Engineers 

To-day, Jan. 11th.—39, Victoria Street, 8.W.1. 
netic Compasses in Ships, Aircraft, and Armoured 
D. A. Turner and A. Hine. 
WESTERN GROUP: 
70 ae Street, Bristol. 


Keighley Association of Engineers 

Friday, Jan. 18th.—Devonshire Buildings, Devonshire 
Street, Keighley. 
Notes on Metallurgical Solution. 


Liverpool Engineering Society 
Wednesday, Jan. 


Rhys Jenkins ; 
Hearth and Reverberatory Furnace : 
of Practice in the North of England,” A. Raistrick. 


“Theoretical and Practical Launching of 
Ships,” R. H. Jowsey. 6.45 p.m. 
West of Scotland Iron and Steel Institute 


To-day, Jan. 11th.—39, Elmbank Crescent, Glasgow, C.2. 
“ Metatlurgical Factors Affecting Corrosion and 


12th. —YoRKSHIRE GRADUATES : Great 
Short papers by Graduates 
2.30 
15th.— 
College, 


OLVERHAMPTON GRADUATES : 
Walsall. ae of 
ih ’. Goodreid. 
16th.—PreEston Section: British 
Daisyfield, Black- 


P. N. Burness. 


7.15 p.m.—SHEFFIELD 
Royal Victoria Station Hotel, 


Shef- 


°C. J. Dadswell. 6.30 p.m. 
17th.—S. Wares SEcTION : 
Engineers, Park Place, Cardiff. ‘“‘ Deep- 
” H. W. Swift. 6.30 p.m.— 

Inst. of Mechanical Engineers, 

‘* Deep-Drawing and Press- 

Jevons. 6.30 p.m.—GLasGcow SECTION : 


8. Wales 


“The Maintenance of Aircraft,” 
7.15  p.m.—MAaNcHESTER 
College of Technology, Manchester. 
His Training and Function in 
K. G. Fenelon. 7.15 p.m. 

Technical 
ventry. ‘‘A. Review of the Develop- 
The Grand Hotel, 
** Personnel Management,” 
6.45 p.m.—MANCHESTER SECTION : 
“The Foreman: His 


me. 


“ Mag.- 
6.30 p.m.— 


Merchant Venturers’ Technical 
Discussion evening. 


§.W.1. ‘ Radar: 
nm Mechanical Design,’’ Barry T. Turner, 


** Are Welding Problems: Some 
” Hz. F., Tremlett. 


16th.—Municipal Annexe, Dale Street, 
“Operation ‘ Pluto. J. 8. Blair. 


Newcomen Society 

16th.—Iron and Steel Institute, 4, 
“The Zinc Industry 
The Early Years up to About 1850, 
and ‘Lead Smelting in the Ore 
Comparison 


**Science and Craftemanshi 


nson. 6p 


16th. Bathe Hall, Newcastle-on- 


J. Edward. 


Storey’s 
“* Fuel Injection System 


Queen’s Hotel, 
Andrew 


Merchant 
Technical College, Unity Street, Bristol. 
“The Application of Fabricated Construction to 
Machine Tool Design,” 7 — — 

hapel 
‘*The Early History of the Whittle 


“The Scientist 


Personal and Business 


Mr. J. B. Tuomas has been appointed MaAnagin 
director of Hadfields, Ltd. 

Mk. C. L. Forses has been appointed a director y 
Greenwood and Batley, Ltd. 

Mr. J. S Writs has been appointed managiy 
= ca of the British Electric Traction Company, 

td 

Mr. J. H. Bresner has been appointed chig 
public relations and publicity officer of the Lond 
Passenger Transport Board. 

Mr. W. J. Cox has retired from the position of 
chief buyer of Leyland Motors, Ltd., after forty-on, 
years’ service with the company. 

ALFRED WISEMAN AND Co., Ltd., have opened, 
London office at Carlisle House, Southampton Rov, 
W.C.1. (telephone, Holborn 7127). 

Mr. G. W. Lacey, general sales manager of tly 
British Aluminium Company Ltd., has beg 
appointed a director of the company. 

Mr. H. W. Heyman, B.Sc., has joined the staf 
of Northern Coachbuilders, Ltd., Newcastle-upon. 
Tyne, to take charge of electric vehicle production, 

Mr. J. A. MILNE, managing director of J. Samue 
White and Co., Ltd., has been appointed chairmay 
of the company in succession to Sir Archibali 
Mitchelson. 

Mr. J. B. McRostiz, B.Sc. (Eng.), has been 
appointed sales manager of Johnson and Phillips, 
Ltd., with headquarters at Columbia Hous, 
Aldwych, W.C.2. 

CoLonEL E. Gore-BrowneE has been appointed 
a member of the Central Electricity Board, in 
succession to Sir Ralph Wedgwood, whose term of 
office has now expired. . 

Mr. A. L. McCou has retired from the chair. 
manship of the Vacuum Oil Company, Ltd., but 
retains a seat on the board. Mr. A. L. Nickerson 
has been appointed chairman. 
Group Caprain C. E. H. Verity has now 
returned to the staff of the London Power Company, 
and has been appointed chief development and 
testing engineer (mechanical engineering). 
Dun top, Ltd., announces that Mr. G. H. Perkins 
has been appointed personnel manager at the Speke 
factory, Liverpool, and that Mr. C. M. Medlicott 
has been appointed Birmingham district manager. 
Mr. J. C. Parreson has been appointed European 
general manager of the Canadian Pacific Railway, 
and the company’s principal representative for 
Great Britain, the Continent, Africa, and the Near 
East. 
Mr. C. L. Rariton has been released from the 
Ministry of Supply Advisory Service on Welding 
to take up an appointment in the research depart. 
ment of the Tube Investments tailed of engineering 
industries. 
Mr. S. H. Parsonacs, A.M. L E.E., has resigned 
from the managership of Compound Electro Metals, 
Ltd. He will continue to act for the firm in an 
advisory capacity. His address is 42, Pall Mall, 
London, S.W.1. 
Tue General Committee of Lloyd’s Register of 
Shipping has elected Sir George H. Nelson chairman 
and managing director of the English Electric 
Company, Ltd., and Mr. Henry Main, managing 
director of the Caledon Shipbuilding and Engineer- 
ing Company, Ltd., to be members of the Technical 
Committee of the Society. 
VauxHALL Motors, Ltd., announces that Mr. 
A. F. Palmer Phillips has relinquished the position 
of director of sales, but will continue to serve on the 
board of the company. Mr. R. A. Davis has been 
appointed director of sales, Mr. W. H. Phillips has 
been appointed parts manager, and Mr. W. J. 
Seymour has been appointed public eenioee 
manager. 
Mr. H. A. Brassert, chairman of H. A. Breseert 
and Co., Ltd., is retiring from this company, in 
order to concentrate his activities in his American 
pred in New York. The engineering business 
. A. Brassert and Co., Ltd., has therefore been 
transferred to a new company under the name of 
John Miles and Partners (London), Ltd, with 
registered offices at Granite House, Cannon Street, 
London, E.C.4. Mr. John Miles is the chairman 
and managing director of the new company. 
Str. N. V. Krerrne has resigned from the Board 
of Trade in order to take up his appointment as 
Director-General of the Federation of British 
Industries. He has been succeeded at the Board of 
Trade by Mr. G. Calder, who is responsible for 
| regional organisation and for the Regional Boards’ 
organisation. Mr. Calder is also taking charge of 
the division responsible for the administration of 
the Distributon of Industry Act, 1945, and cognate 
matters, which have been dealt with by Sir Philip 
Warter. Sir Philip will continue to assist the Board 
in an advisory and éxecutive capacity, especially in 
connection with trading estate companies and the 





K. G. Lewis. 6.30 p.m. 


disposal of Government factories. 
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A Seven-Day Journal 


European Rolling Stock Census 


Last week it was officially announced that 
arrangements have been made by the European 
Central Inland Transport Organisation to take 
a census of all locomotives and rolling stock in 
Europe next month. The hope is expressed 
that the complete returns will be available by 
the end of April. The census, it is hoped, will 
provide more accurate information than exists 
at present on the extent of railway losses in 
Europe during the war, and thus help the more 
equitable distribution of the remaining rolling 
stock and the allocation of much-needed new 
equipment. Mr. E. R. Hondelink, the General 
Director of the Organisation, has announced 
that it is intended to count the locomotives on 
Sunday, February 24th, coaches on Sunday, 
March 3rd, and wagons on Sunday, March 17th. 
The actual counting will be done at noon in all 
goods yards, sidings, and railway sheds, and 
special arrangements have been made for 
recording trains in transit, It is estimated that 
European railways have lost about 30 per cent. 
of their rolling stock during the war. There has 
been heavy damage to permanent equipment 
and workshops, which were constant targets for 
bombing. Changes have been made in routes, 
and some of the supply routes for the Allied 
Armies in Europe cut across former main line 
routes, while at damaged junctions there are 
serious bottlenecks. 


New Fleet Aircraft Carriers 


Ir is now disclosed that more than eighteen 
months ago work was begun at Cammell Laird’s 
Birkenhead yard on the construction of a large 
fleet aircraft carrier to replace the ‘“ Ark 
Royal,’ which foundered after torpedoing near 
Gibraltar in 1941. On Saturday, January 12th, 
Sir Robert Johnson, the chairman of Cammoell 
Laird and Co., Ltd., said that the new carrier 
will be a little larger than her predecessor, 
which had, we may recall, a displacement of 
22,000 tons and a length overall of 800ft. The 
new “Ark Royal” will, it is expected, be 
launched about the end of the year, and another 
eighteen months will be required in order to 
fit her out and complete her. It is suggested 
that the new ship will be able to accommodate 
100 aircraft, and that new devices, both 
defensive and offensive, will be incorporated in 
the design, many of which have been developed 
during the war. The propelling machinery 
will, as already stated in THE ENGINEER, be a 
four-screw arrangement of Parsons single- 
reduction geared turbines, taking steam from 
three-drum water-tube boilers of the Admiralty 
type. At Harland and Wolff's Belfast*yards a 
sister carrier, to be named “ Audacious,” is 
approaching .the launching condition. The 
order for a third aircraft carrier, placed on the 
Clyde, was cancelled last year, and the con- 
struction of a fourth carrier, the ‘‘ Eagle,” at 
the Walker-on-Tyne Naval Yard of Vickers- 
Armstrongs has been suspended. The machinery 
for this ship was being built by the Parsons 
Marine Steam Turbine Company, Ltd., at 
Wallsend,.and much concern is being felt on 
the Tyne on the suspension of this important 
naval work. 


The Thames Conservancy Board 


In the course of his chairman’s speech at the 
meeting of the Thames Conservancy Board, 
which was held in London on Monday, January 
14th, Captain Jocelyn Bray reported that 
during the war no fewer than 1268 miles of 
river and watercourses were dredged out at a 
cost of £648,900. In all, about 4,250,000 tons 
of material were removed, and it was estimated 
that upwards of 250,000 acres of agricultural 
land will benefit from the improved drainage. 
Captain Bray pointed out that the need for land 
drainage still continued, for it was, he said, 
upon such drainage that the whole prosperity of 
agriculture depended. It was hoped by the 
Board that sanction would soon be given for 








the placing of 874 miles of subsidiary streams 
and watercourses under its control. If that 
were done, then the Board would have a 
total of 2292 miles of main river which was, 
he said, by far the greatest length of any 
catchment area in the country. Speaking 
on the matter of rainfall, Captain Bray 
pointed out that a rainfall above the normal 
was urgently needed in 1946, in order to make 
up for the shortage of rainfall during 1945 
and the two previous years. 


Lloyd’s Register Shipbuilding Returns 


Tue Lloyd’s Register of Shipping returns for 
the quarter ended December 31st, which haye 
just been published, show that there were 392 
merchant vessels of 100 tons gross and upwards, 
totalling 1,612,810 tons gross under con- 
struction in Great Britain and Ireland at the 
close of the quarter ended December 31st, 1945. 
The tonnage under construction in Great 
Britain and Ireland is 116,567 tons more than 
that which was in hand at the end of the pre- 
vious quarter, and 471,105 tons more than the 
tonnage being built twelve months ago. Of the 
vessels being built in Great Britain and Ireland 
at the end of December, 1945, there are 293 of 
1,314,991 tons, being 81-5 per cent. of the total, 
which are under the inspection of the surveyors 
of Lloyd’s Register, with a view to classification 
by the Society. A table is published with the 
returns showing the total figures for the vessels 
under construction in the principal shipbuilding 
districts and those for the previous quarter and 
for twelve months ago. 


Lead Supplies 


On Monday, January 14th, the Ministry of 
Supply announced that, owing to the world 
shortage of lead, it had become necessary to 
ration supplies available to the United Kingdom, 
and that it would no longer be possible for con- 
sumers to obtain their full requirements. For 
the time being, the Ministry explained, the 
basis of rationing would be to restrict deliveries 
of imported lead metal by the Directorate of 
Non-Ferrous Metals to each consumer of over 
2 tons per month to a percentage of his average 
monthly consumption of such metal in the four 
months’ period September to December, 1945, 
subject to adjustment in relation to the con- 
sumer’s stock position. For the first quarter 
of this year the rate is to be 80 per cent., and 
deliveries already made in January will count 
against this allocation. The issue of licences 
for unwrought lead of guaranteed 99-97 per 
cent. lead content is to be resumed, but the 
tonnage to be licensed during the first quarter 
of 1946 will, for each month of the quarter, be 
restricted to 80 per cent. of the average monthly 
consumption of such lead in the September- 
December period of 1945. Application may be 
made for one licence to cover the whole quarter. 
Applications for licences for unwrought lead of 
less than 99-97 per cent. lead content and for 
scrap lead of all descriptions should be made on 
the basis in force before December 14th; 1945, 
and all inquiries concerning the rationing of 
lead should be addressed to the Directorate of 
Non-Ferrous Metals, Grand Hotel, Rugby. It 
has also been announced that in order to bring 
the selling prices of lead in the United Kingdom 
more closely into line with current purehase 
costs, the Minister of Supply has made the 
Control of Non-Ferrous Metals (No. 20) Order, 
increasing the maximum prices at which lead 
may be sold. 


The Late Mr. C. A. Weekes 


Ir is with regret that we have to record the 
death of Mr. Charles Weekes, a member of the 
B.E.A.M.A. staff from the reorganisation of the 
Association in 1911 until his retirement in 1938, 
on Sunday, January 13th, in a London nursing 
home, at the age of seventy-eight. Charles 
A. Weekes was born in Ireland and he graduated 








at Trinity College. He was called to the Irish 
Bar, but did not practice. Literature first 
claimed him, and he was one of the younger 
writers of the Irish literary revival which set 
in towards the end of the last century. Two 
books of verse appear in his name. “ Reflec- 
tions and Refractions,”’ issued in 1893, was the 
first book to appear by one of the new school ; 
his second volume was published in 1907. His 
association, however, with the Irish literary 
revival will be best remembered for his dis- 
covery and encouragement of George W. 
Russell. The publication of Russell’s first 
book of verse was entirely due to Charles 
Weekes. When the late D. N. Dunlop came 
from the British Westinghouse Company to 
take on the direction of the B.E.A:M.A. in 1911, 
he was soon joined by Charles Weekes, who was 
employed in the contracts department at 
Trafford Park. At the time he joined. the 
B.E.A.M.A. the most urgent need of the 
industry was perhaps the establishment of 
equitable conditions of sale and contract. To 
that objective Weekes devoted all his. energies, 
and the present B.E.A.M.A. conditions of sale 
and contract are a monument to his ability. 
For a number of years he acted as secretary to 
different sections of the Association and 
throughout was secretary to the Council. 


Institution Announcements 


THE Council of the Institution of Mechanical 
Engineers has decided that the date of the 
annual general meeting shall in future be in 
March instead of in February, and, in conse- 
quence, nominations for the Council in accord- 
with By-law 40 will be made at the February 
general meeting and not at the January general 
meeting, as hitherto. The February general 
meeting will be held on Friday, February 15th, 
and the annual general meeting will take place 
on Friday, March 22nd.... A special series 
of lectures is to be given at the Institution of 
Mechanical Engineers on Wednesday, Thursday, 
and Friday, February 20th, 21st, and 22nd, 
giving detailed information on a number of 
aspects of the technical development of the 
internal combustion turbine, the release of 
which has only recently been arranged. The 
series will be introduced on Wednesday, 
February 20th, by Mr. Hayne Constant, who 
will lecture on ‘* The Early History of the Axial 
Type of Gas Turbine Engine.’ Other lectures 
arranged for that day are “The Design and 
Development of Centrifugal Compressors for 
Aircraft Gas Turbines,” by Mr. L. J. Cheshire ; 
and ‘Fluid Dynamics of Axial Compressors : 
Design of Axial Compressors,” by Mr. A. R. 
Howell. Lectures to be delivered on Thursday, 
February 21st, are “Combustion in the Gas 
Turbine,” by Mr. Peter Lloyd; “The Tech- 
nique of Testing Gas Turbine Engines,” by 
Mr. D. N. Walker; and “ Vibration Problems 
in Gas Turbines,” by Mr. R. G. Voysey. On 
Friday, February 22nd, Mr. J. Reeman will 
lecture on ‘The Turbine for the Simple Jet 
Propulsion Engine,” and Dr. T. A. Taylor on 
“Materials for Gas Turbines.” It may be 
stated that all the authors were personally 
associated with work done in this country in the 
development of the gas turbine at the Royal 
Aircraft Establishment, Farnborough, and at 
Power Jets, Ltd., Whetstone. Admission to the 
lectures will be by ticket for the series, applica- 
tions for which must be made to the Secretary 
of the Institution.... At the request of the 
Councils of the Institutions of Civil, Mechanical, 
and Electrical Engineers, the Dean of. West- 
minster has consented to arrange a joint 
memorial ‘service at Westminster Abbey for 
those members who lost their lives by enemy 
action during the war. This service is to be 
held at noon on Thursday, February 21st, and 
members wishing to attend are asked to apply 
for tickets of admission to the secretaries of 
their respective Institutions before February 
7th. 
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. Aeronautics in 1945 


No. III—(Continued from page 31, January 11th) 


Civil Aviation ‘Several of the British aircraft now available 
for civil duties are conversions of machines 

=" aircraft builders, although still | designed in the first instance for the needs of 
hampered by Government restrictions,|war. One such is the ‘“ Shetland” flying- 
made a good start during the year on the|boat, jointly designed and produced by 
production of civil machines. At one time!Short Brothers, Ltd., and Saunders Roe, 


by day, sixteen on the lower deck ang 
eight on the upper. For night flights the 
seats can be rearranged as berths for sixteen 
passengers. Heating, ventilation, and sound. 
proofing of the passenger and crew accom. 
modation have received close attention. A 
service lift is provided, whereby orders for 
meals and refreshments received at the buffet 
on the upper deck can be sent down to the 
lower deck. The power plant consists of four 
Bristel “ Pegasus” engines of 1050 H.P. 
each. The all-up weight amounts to 56,000 Ib, 














MiLes ‘* AEROVAN"’ 


it appeared that our wartime policy of con- 
centration upon military aircraft would 
result in American manufacturers, who were 
not subjected to a similar policy, taking an 
early lead in the output of civil aircraft when 
the wars were ended. It would now seem 
that British builders”are fully determined to 
make good the lost ground and that plans 
drawn up during the later stages of hostilities 
are being put into effect rapidly and effe- 
tively. The American manufacturers at one 





Ltd. This machine, the largest British air- 
craft ever to have flown so far, was originally 
intended for service with the R.A.F. Coastal 
Command, but has now been reclassified as a 
civil flying-boat. It is driven by four Bristol 
“Centaurus ” engines, giving a total power 
of some 10,000 H.P., and has a fully laden 
weight of 130,000 lb. Its wing span is 150ft. 
and its length 110ft. In spite of its size, it 
has a maximum speed of 267 m.p.h. Cruising 
at about 186 m.p.h., it has a range of 4650 


and at a cruising speed of 190 m.p.h. the 
range in still air is 2200 sea miles. In addi. 
tion to the passenger accommodation, the 
flying-boat has two freight and mail com. 
partments with a total capacity of 477 cubic 
feet. 

The Avro “Tudor” I, which made its 
appearance in public during the year, is not 
a converted military machine, but was 
designed from the start as a civil air liner. It 
has a 1l0ft. diameter circular pressurised 
fuselage, 80ft. long, in which day and night 
accommodation for twelve passengers is pro- 
vided on long flights. If sleeping berths are 
net required, twenty-four passengers can be 
carried. The power plant consists of four 
“Merlin” engines driving de Havilland 
constant-speed propellers, the pitch of which 
may be reversed to give a braking action for 
landing purposes. The aircraft is designed 
to fly at an operating height of 25,000ft., at 
which height it should be free from weather 
disturbances and icing conditions. The 
pressurising of the fuselage is such as to 
ensure to the passengers and crew an atmo- 
spheric pressure equivalent to that at 8000ft. 
The aircraft has a maximum speed of 
346 m.p.h. at 20,000ft. At that height 
cruising at 295 m.p.h. it has a range of 3700 
miles, while if: the speed is reduced to 
230 m.p.h. the range at the same height is 
increased to 4660 miles. A still greater range, 
of 4890 miles, can be obtained by flying at 
10,000ft. and using an output- of only 
500 H.P. from each of the engines. The total 
fuel capacity is 3460 gallons and the dis- 





posable load, i.e., fuel, oil, and payload 








time thought that we would have nothing to 
offer foreign buyers for several years. They 
have been somewhat surprised to discover 
that we already have twenty different 
designs of civil aircraft in production or in 
an advanced stage of development, ranging 
from single-engined goods or passenger 
machines to an eight-engined 110-ton trans- 
atlantic landplane. They have, too, freely 
admitted that, while they may be ahead of 
us in equipment, we are far ahead of them in 





sales propaganda in overseas markets. 


SHORT “‘SHETLAND’’ FLYING-BOAT 


miles with a pay load of 7620 lb. or, alter- 
natively, a range of 2076 miles with a pay 


load of 30,000lb. It has accommodation 
on two decks for seventy passengers and a 
crew of eleven. On the upper deck there are, 
in addition, compartments with sufficient 
capacity to hold 6600 Ib. of freight and mail. 

The “Sandringham ” flying-boat is the 
Short ‘“ Sunderland” stripped of all its 





amounts to 384 per cent. of the all-up weight. 
The baggage and freight capacity is 3730 lb. 
An order for twenty “ Tudor ” I aircraft, to 
be used for transatlantic services has 
been placed with Messrs., Roe by the 
Ministry of Civil Aviation. The con- 
struction of a larger version, the ‘“ Tudor ” 
II, is in hand, and a considerable order 
for this type has also been placed by the 


military gear and converted for civil use. The | Minist 


alterations are mainly internal. Accommoda- 
tion is provided for twenty-four passengers 





ry. 
Among the smaller class of civil aircraft 
now being produced in this country the Miles 
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“ Aerovan ” deserves special mention. This 
aircraft was designed during the war as a 
vehicle transporter and has now been modi- 
fied for civil use. It is capable of carrying 
a load of 1 ton and at a cruising speed of 
110 m.p.h. has a range of 450 miles. The 
fuselage is of plastic-bonded wooden con- 
struction and its after end is hinged to provide 
a oft. square entrance for freight. When the 
aircraft is used as a passenger carrier the 


One such machine is the Handley Page 
“Manx,” the prototype of which has already 
been built and flown for research purposes. 
This two-seater aircraft is fitted with two 
140 H.P. “Gipsy Major” engines, each 
driving a pusher propeller. The rudders are 
mounted on the swept-back wings. The 
machine is credited with a cruising speed of 
150 m.p.h. 





The Miles “ Libellula” type of aircraft 


mounted at the outer end of each rear wing, 
the elevators being arranged on the same 
wings near their junction with the fuselage. 
A pusher propeller at the rear end of the 
fuselage was driven by a 130 H.P. “ Gipsy 
Major” engine. In a later version the 
forward wings are low and the rear high and 
swept back. In this design the power plant 
consists of two “Gipsy Major” engines 





mounted on the rear wings, one on each side 





passengers enter through the cockpit door 
and then through a second door in a partition 
between the cockpit and the cabin. Accom- 
modation can be provided for from six to ten 
passengers. The wings are of wooden con- 
struction and are fitted with Miles external 
aerofoil flaps and slotted ailerons. The tail 
unit is a metal boom carrying three fins and 
rudders. The power plant consists of either 
two “ Gipsy Major ” or two “ Cirrus Major ” 
engines. Various alternative special arrange- 
ments of the accommodation can be provided. 
In one, the aircraft can be arranged as a 
flying caravan with living, sleeping, and 
cooking accommodation for two people. In 
another form it can be fitted up as a travel- 
ling showroom or shop and can be provided 
with tanks for 200 gallons of liquid goods in 
addition to solid cargo. 

In addition to these and other civil air- 
craft now being produced on a routine basis 
in this country, some noteworthy projects 
are in hand or in course of development. For 
example, the Blackburn Aircraft Company is 
understood to be designing a very large 
flying-boat with six engines and an all-up 
weight of 138 tons. It will, it is said, have a 
wing span of 202ft. and a length of 148ft. 
Its top speed is expected to be over 300 m.p.h. 
at sea level and its cruising speed at 15,000ft. 
269 m.p.h. The cabin will be pressurised and, 
with 160 passengers and over 30,000 lb. of 
freight, the range will be 2500 miles. 

The Avro Company is reported to be build- 
ing a large jet-propelled air liner. It is stated 
to be designed for high speeds and to be 
intended to carry forty passengers over & 
range of 4000 miles. 

In this country as well as in Canada and 
the United States signs are evident that air- 
craft designers are, quite apart from the 
adoption of jet propulsion, alive to the 
possibilities of development along other than 
the orthodox lines of the immediate past. 
There is a revival of interest in the tailless 
type of aircraft, more or less after the style 





of the Hill “‘ Pterodactyl ” of pre-war years. 


AIR LINER 


Avro “Tupor i" 


represents another attempt to break away 
from orthodoxy. The first machine of this 
type was flown in 1942. It was a tandem- 
wing aircraft, the forward pair of wings being 
set high just behind the pilot’s cockpit and 
the rear pair low at the rear end of the 


of the fuselage; and driving tractor pro- 
pellers. The rudders and vertical fins are, as 
before, arranged at the tips of the rear wings, 
and there is an additional fin rising from the 
top of the fuselage at its rear end. Develop- 
ment of this “ dragon fly ” class of aircraft 








production plant was specially laid out, with 


fuselage. A rudder and vertical fin were! is being continued. 
British War Devices in 1945 
No. Il1—(Continued from page 33, January 11th) 
¢ Shark ” 


‘+6 QHARK” was the code name given to 

equipment designed by the War Office 
and manufactured by Dorman, Long and Co., 
Ltd., for the rapid. rehabilitation of ports. 
In a recent issue (December 21st, 1945) an 
illustrated description of the equipment and 
the method of manufacture appeared. The 
equipment consisted of sectional dock 
caissons, made up in units consisting of steel 
interchangeable tanks, 30ft. high, 40ft: long, 
and 7ft. wide, with provision for the attach- 
ment of hinged timber flaps. As a replace- 
ment for damaged lock gates, the units were 
towed across the Channel and floated into 
position at high tide. A caisson was formed 
by bolting together the necessary 7ft. widths 
and attaching the flaps to each end unit. 
Special preparation of the damaged dock cill 
was necessary, but after this preparation had 
been effected, it was possible to allow shipping 
to enter or leave a tidal basin by floating out 
the caisson at suitable states of tide, the lock 
being re-established as required. This equip- 
ment was used successfully at Calais. 

As with other big wartime productions, 
the need for this equipment was sufficiently 
urgent to require exceptional measures to be 
taken for its manufacture. A complete mass 





@ target of production of one “ Shark ” unit 
per day. With the aid of numerous sub- 
contractors, Dorman, Long and Co. met this .- 
requirement. Since, however, the enemy was 
unable to effect. destruction on the antici- 
pated scale, it was not found necessary to 
complete the full number of units originally 
ordered, production being stopped after 
about one-third of the contract had been 
completed. 
Bridge-Laying Tanks 

In our issue of June 22nd we published 
some further details of equipment used in 
the invasion of France and Germany— 
mobile tank bridges carried on and laid by 
tanks. Various types of bridge-laying tanks 
were developed to assist armoured divisions 
to keep moving and to form part of the Royal 
Engineers’ equipment for assault operations. 
A photograph reproduced in a Supplement 
to our issue of January 4th, 1946, showed 
a “Valentine” tank, with a “scissors” 
bridge mounted in place of the normal turret. 
In all the bridge-laying tanks developed, the 
object was to be able to lay a bridge across 
an obstacle without the need for any per- 
sonnel to be exposed to fire. 

As is implied in the name, in the “‘scissors”’ 
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bridge the span is in two halves, hinged 
together at the central point. The complete 
operation of launching the bridge is con- 
trolled by the tank driver, the tank being 
driven up to the obstacle in the normal way. 
On completion of the launching, the bridge 
is automatically disconnected and the bridge- 
carrying tank, and any other vehicles, can 
then pass across the bridge. If required, the 
bridge-laying tank can be used to pick up a 
“launched ” bridge and return it to its 
folded position on the top of the tank. 

The “ Churchill ” bridge-laying tank differs 
in that it launches a bridge which is not of 
the folding variety. A view of this vehicle is 











“ CHURCHILL ’*’ BRIDGE-LAYING TANK 
reproduced, showing the bridge at its highest 
point during the launching operation. This 
type of bridge was designed to carry the 
heaviest tanks. 

Another type—the “‘Twaby Ark ’’—con- 
sisted of a “Churchill” tank with turret 
removed and trackways laid along the top, 
with hinged trackways in front and behind 
the tank. When travelling, the trackways are 
raised clear of the ground, but when used as 
a bridge the vehicle was driven directly into 
the gap, other vehicles passing right over the 
tank. More than one “ Churchill ” was used, 
end to end, to bridge wide gaps or flooded 
rivers with success. 


Cross-Channel Transportation of Rolling 
Stock 


In our issue of July 13th, 1945, an account 
was given of various special train ferries, 
modified for the War Office Transportation 
Service in furtherance of the plans for the 
invasion of the Continent. As far as British 
resources were concerned in 1941, there were 
available five train ferries, which served pre- 
war between Harwich and the Continent and 
from Dover to Dunkirk. Since terminal 
facilities on the Continent could not be 
expected to be undamaged, and since the 
facilities, if undamaged, were not situated 
geographically to suit our invasion plans, it 
was decided to equip the existing ships with 
special gear, so that locomotives and rolling 
stock could be picked up and landed at any 
quay which was rail-served. 

An accompanying engraving shows the 
special stern gantry fitted to the Southern 
Railway Company’s “ Hampton Ferry,” one 
of the .“ Twickenham Ferry” class of 
steamers. This gantry was designed to handle 
. locomotives and other lifts up to 84 tons. 
In the L.N.E.R. class of vessel special loading 
ramps were fitted. On these L.N.E.R. ships 
every type of locomotive or rolling stock 
could be shunted aboard, but in the case of 


the S.R. ships the fitting of heavy-duty load- 
ing ramps was not practicable. 

Another type of train ferry was obtained 
by adapting tank landing ships, for the 
double purpose of carrying tanks or loco- 
motives. Some fifty craft were fitted out, 
both British and American, and upwards of 
30,000 wagons and coaches were transported 
on them to the Continent. A view of one of 
these ships with a locomotive on board is 
shown in one of our engravings. 


Plastic Armour 


Another remarkable development—the 
development of plastic armour — was 
described by one of our contributors, Dr. J. P. 
Laweie, of the Royal Naval Scientific Service, 
in our issue of August 24th, 1945. Its origin 
is of interest, for Dr. Lawrie states that in 
the grim days of Dunkirk it was observed on 
some of the “ little ships” with bituminous 
flooring, that bullets from attacking aircraft 
failed to penetrate, and were retained in the 
deck composition. From these observations 
an investigation of the possibilities of 
“ plastic armour” was begun, the Admiralty 
requesting in 1940 that the Road Research 
Laboratory should carry it out. Early trials 
showed that 0-303 armour-piercing bullets 
were stopped by e protection weighing 38} Ib. 
per square foot, compared with 36 lb. per 
square foot for mild steel giving the same 
protection. In view of the shortage of steel 
and armour plate then prevailing, it was 
apparent that further development was 
justified. Within a month after the research 
work had begun work was commenced on 
the armouring of vjtal parts of a merchant 
ship. 

Plastic armour consists of a packed mass 
of stone particles held together with a 
bituminous mortar and backed with a mild 
steel plate. The stone particles break or turn 
the bullet or projectile and the ductile steel 
back plate stops the relatively slow fragments 








“HAMPTON FERRY '’’ 


of shot and stone which would otherwise 
be projected from the back of the plastic. 
The bituminous mortar plays little part in 
the protection beyond holding the stones in 
position. The “ plastic” is made by mixing 
the stone and bituminous mortar in an 
asphalt mixer for three to four hours and 
pouring it into the space between wood or 
steel shuttering and the surface to be pro- 
tected. Removal of the shuttering leaves 
the plastic in position. 

Another variety of plastic armour, 





developed later, known as “P.P.P.,” or 
“plastic protective plating,” embodies a 
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higher stone content, requiring special 
methods of consolidation. P.P.P. is made by 
consolidating the hot plastic by vibration into 
“trays” of thin sheet metal, and the 
bolting on the back plate to the open side of J 
the tray. In this way the plastic is totally 
enclosed in metal, giving greater resistanc 
to damage and enabling advantage to lhe 
taken of the high stone content which ha 
been proved to give better protection. A stil] 
later development utilised pitch instead of 
bitumen, resulting in a light-weight plastic 
composed of pitch, sawdust, and lime for 
P.P.P. 

By May, 1943, about 100,000 tons of P.A. 
(plastic armour) and P.P.P. were being pro. 
duced annually in Canada, South Africa, 
India, and the Middle East, in addition to 
U.S.A. production, for which specially 
instructed officers were sent to America in 
1941. P.P.P. was installed on ships in 
enormous quantities ; it was used on: bull. 
dozers and flame-throwers, and on parts of 
the ‘‘ Mulberry ” harbour, as well as on gun 
sites and blockhouses. 


Flame-Throwing 


‘An exhibition of the work of the Petroleum 
Warfare Department was held in the Imperial 
War Museum in London in October, 1945. 
It will be remembered that this Department 
was set up in July, 1940, to extemporise 
flame defences for Great Britain. The main 
outcome of the Department’s work—the sea 
flame barrage and the fougasses, the mobile 
flame-throwers, “‘ Fido ” and “ Pluto ’’—were 
illustrated at the Exhibition in an interesting 
manner. Most of these developments are 
referred to elsewhere in this article or have 
been described in THE ENGINEER. 

Our issues of October 26th, and November 
2nd, 1945, contained abstracts of Professor 
C. H. Lander’s Melchett Lecture to the 
Institute of Fuel, ‘‘ Team Work in Research,” 
and a description of the Centenary Exhibits 








WITH STERN__GANTRY 


at*the*Imperial College of Science and Tech- 
nology. Research teams of the Imperial 
College were engaged during the war on 
investigations into the burning of fuels for 
‘* Fido ” and flame-throwers, and the above- 
mentioned articles contain a remarkable 
account of the work of the research teams. 
A model of a flame-thrower at the Imperial 
College exhibits was of particular interest. 
This model was built for investigational 
purposes and was shown in action. It was 
substantially the same as a full-scale thrower, 
with the difference that the nozzle diameter 
was only a few millimetres, compared with 
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diameters approaching lin. of full-scale plant. 
The object of the research was an increase in 
the effective range of the fame. It was found 
that range could be increased by increasing 
the nozzie diameter or by increasing the 
viscosity: of the fuel. But increase in jet 
diameter limited the time the equipment 
could be in operation, using the amount of 
fuel that could be carried by mobile equip- 
ment, and increase of viscosity led to a steep 
rise in losses in the fuel ducts and nozzle. 
What was required was a fuel with the 
apparently contradictory properties of high 
viscosity in the jet to give long range and 
low viscosity in the ducts to obtain low pump- 
ing losses. Such a fuel was found in the form 
of a petrol “gel,” a substance so viscous 
that, if contained in a bottle, it must be 
shaken out, but which under the conditions 
obtaining in ducts and pumps and the nozzle 
acts as though the viscosity were low. The 
further fact was discovered that the ignited 
jet has a range of about twice that of the cold 
unignited jet. The model shown threw a cold 
jet about 30 yards, whereas the range of the 
ignited jet was about 70 yards. Three factors 
combine to produce this curious result. 
According .to Professor Lander, the main 
influence is the decrease in density and the 
increase in momentum of the burning 
envelope of the jet, which results in the:jet 
itself travelling almost without air friction ; 
there is also some degree of lift caused by the 
co-travelling hot gases; and, finally, when 
the jet breaks up the individual drops are 
propelled by the impulss of the flames, 
burning in their wakes. 


Atom Research 


It was announced by the Prime Minister 
in the House of Commons on October 29th, 
1945, that the Government had decided to 
set up a research and experimental estab- 
lishment for studying all aspects of the use of 
atomic energy. The establishment was to be 
provided at Harwell airfield, near Didcot. 
In view of the importance of the work to the 
Service Departments, responsibility for this 
research which had hitherto rested with the 
Department of Scientific and Industrial 
Research, was to be transferred to the 
Ministry of Supply, and the Tube Alloys 
Directorate—by which name the technical 
organisation dealing with these matters had 
been known—was therefore to become a part 
of the Ministry of Supply. Thus it is that 
the widespread research that led to the pro- 
duction of the atom bomb is to be concen- 
trated, as far as British effort is concerned, 
into a vast and well-equipped new research 
station. 

The development of the atomic bomb was 
described at some length in our issues of 
August 17th and August 24th, 1945, in the 
form of a statement issued by the Depart- 
ment of Scientific and Industrial Research. 
That statement laid the main emphasis on 
work in the United Kingdom and to the 
share taken by British scientists in American 
and Canadian projects. Read in conjunc- 
tion with American and Canadian statements, 
it made clear the gigantic scale of the whole 
research, the successful outcome of which, 
as the Prime Minister has stated, con- 
stituted one of the greatest triumphs 
of human genius of which there is 
record. 

A most remarkable lecture was delivered 
to the Institution of Mechanical Engineers 
on November 16th—the Thomas Hawksley 
Lecture—entitled ‘‘ The Scientist in War- 
time,” by Sir Edward Appleton, of which 
an abstract was reprinted in our issues of 
November 23rd, 30th, and Decemb2r 7th. 





further information on the sequence of 
events in atomic research. In this neces- 
sarily brief review, it is not possible to 
discuss in detail such a wide field of 
endeavour, and the reader must there- 
fore, with regret, be referred to our original 
issues. 

In our first issue of this year (January 4th, 
1946) will be found an account of the man- 
ufacture of the atomic bomb. 

Other Activities 

In Sir Edward Appleton’s lecture, referred 
to already, sundry other wartime activities 
were mentioned. Amongst them were blast 
pressure measurements, investigated .by the 
Road Research Laboratory, of the D.S.1.R., 
using the piezo-electric effect exhibited by 









100 million candle-power, and lasts only a 
millionth of a second. By this method pro- 
jectiles moving at over 4000ft. per second 
have been successfully photographed. 

The Armament Research Department was 
responsible for the development of much 
novel equipment. Many uses were found for 
X-ray apparatus, both in hastening the pro- 
duction of munitions and in investigating 
enemy bombs and ammunition. Another 
important development was electrodeposition 
on worn gun barrels and as a means of . 
salvage of over-machined parts. Coating to 
any desired thickness up to */,,in. or even 
1/5in. was found possible, with a repaired 
surface at least as serviceable as the original. 
Another application of electrodeposition was 
the chromium plating of 0-5in. Browning _ 


, 





quartz crystals. The technique developed 
was the photographic registration of pressure- 
time curves associated with the blast waves 
from explosions, which in turn led to improve- 
ments in the huge bombs used latterly in the 
war, and to assessment of the blast perform- 
ance of the atomic bomb. 

Another most interesting technique was 
the use by the Laboratory of high-speed 
photography. One form of camera, which has 
only one high-speed moving part, takes, a 
number of photographs at the rate of 100,000 
per second. Space precludes a description 
of the apparatus in this review. Yet another 
photographic device was the “ Arditron,” in 
which photography is accomplished in an 
exceedingly brief time of illumination. A 
condenser is charged to a high voltage and 
discharged through a specially designed tube. 
The flash produced has a light intensity of 








TANK LANDING SHIP CARRYING LOCOMOTIVE 


gun barrels, giving an increase in life of three 
to five times. 

Sir Edward Appleton also referred to the 
work of the National Physical Laboratory in 
developing equipment for bomb disposal. 
Dr. S. L. Smith, of the Engineering Depart- 
ment, ini*iated the fine work carried out in 
the war in bomb disposal methods, by design- 
ing and having ready for production in April, 
1940, a machine to perform the combined 
operations of trepanning a hole in the bomb 
case, melting the main filling with a jet of 
steam, and ejecting the molten explosive by 
means of the steam pressure developed inside 
the bomb. The complete cycle of operations 
was automatic after the attechment of the 
machine to the bomb case. Power for all 
the operations was supplied by a steam boiler 
placed 60 yards from the machine and con- 
nected by a single flexible steam pipe. 








Electrical Engin 


No. 


ins the war years censorship restric- 
tions severely limited the amount of 
material that was available for such an article 
as this, reviewing the work done in the past 
twelve months. That restriction is now with- 
drawn. But unfortunately another—the 
limitation on the amount of paper available 
—still makes it impossible for us to give that 
prominence to the work of electrical engineers 
in 1945 that is their due. We are forced to 


restrict notice only to a very few matters of 
interest. 
Generating Plant 


Despite considerable additions to the 
generating capacity available in this country 





In it is woven in a fascinating manner much 





as @ result of the extension of existing power 


eering in 1945 


stations and the erection of new ones, 
increase of capacity during the war years 
lagged behind the demand, with the result 
that there is now little safety margin left to 
the Central Electricity Board to meet peak 
load demands. The fault does not lie with 
the Board. Its report for 1944, published last 
April, for instance, revealed that out of pro- 
grammes comprising some 3,394,000 kW of 
additional generating plant estimated to be 
required to meet anticipated demands in the 
period up to 1948, over 1,500,000 kW—nearly 
one-half—still awaited, at the end of that 
year, Government release for manufacture. 
Extensions during the war were further 
hampered by the low priority afforded, after 
authorisation, to the manufacture of plant. 








56 


Reports covering the Board’s wartime work |can be met and carried without undue diffi- 
Though | culty or risk. 


were also issued during the year. 
we have not the space further to refer to 


them here—extracts were published in our|relation to generating capacity was brought 
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developing 20,000 kW at 3000 r.p.m. were 
regarded as notable, and larger machines in 
general ran at the lower speed of 1500 r.p.m. 
To-day, outputs from single units are very 
much greater, and there seems to be a tend- 


The position existing during the past year in 


pages at the time of issue—the remark may | home to many users in rather a curious fashion 


40,000-KW PARSONS 


well be made that the Board deserves con- 
gratulations on its war record, and upon the 
way in which supplies were maintained during 
these years, despite all manner of difficulties. 
The deficit in generating capacity is now 
beginning to be made up. But extensions to 


by the behaviour of electric clocks, which on 
several occasions towards the end of the 
year ran slow for a portion of the day and 
later fast to “ pick up ”’ the correct time—a 
result, of course, of running overloaded 
machinery in the power stations at speeds 





25,000-KW B.T.-H. 


generating stations cannot rapidly be com- 
pleted, and it must clearly be some years 
before the Board can feel itself comfortable 
in the assurance that under any circumstances 
likely to arise the peak load upon the grid 
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TURBO-ALTERNATOR AT EARLEY POWER STATION 


ency to adopt 3000 r.p.m. as the running speed 
in all cases. For the Hams Hall “ B”’ power 
station, for instance, C. A. Parsons and Co., 
Ltd., received an order for three machines 
similar to those already installed, to develop 
53,500 kW and a 40,000-kW, 3000 r.p.m. 
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TURBO-ALTERNATOR FOR RUSSIA 


below the normal 50 cycles per second.) machine was under construction for the new 

During the past year makers of generating | Earley power station near Reading, which 
plant were not only busy with plant under| we described in our issues of February 23rd 
manufacture, but very many new orders were} and March 2nd, 1945. One of the existing 
received. Not so very many years ago units|}machines in that station is illustrated 
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37,500-KVA G.E.C. 





TURBO-ALTERNATOR IN SOUTH 


AFRICA 








herewith. The British Thomson-Houston 
Company, Ltd., is making two 52,000-kW 
units for the Lancashire Electric Power Com- 
pany, and a 53,000-kW turbo-alternator for 
Nottingham. Allof these machines willrun at 
3000 r.p.m. Generation at 33,000 volts is 
now regarded as usual, and the units for the 
Lancashire Electric Power Company are 
wound for the slightly higher voltage of 
34,600. Large machines for export are of 
similarly high capacity and voltage. For the 
White Bay station in Australia and Cossipore 
station in India, Parsons are to manufacture 
50,000-kW, 3000 r.p.m. machines, and the 
other great electrical engineering concerns in 
this country have similar export work in 
hand. An engraving above shows some 
slightly smaller sets at 37,500 kVA capacity 
supplied during the year by the General 
Electric Company, Ltd., to the Orlando 
power station in South Africa, whilst a third 
picture shows one of several B.T.H. turbo- 
alternator sets for Russia, erected for test 
in the maker’s works. It is a 25,000-kW, 
3000 r.p.m., two-cylinder, single-flow, extrac- 
tion type unit generating at 10,500 V. 

Examples of such plant could be multiplied. 
Many of capacities smaller than those 
instanced were made by all manufacturers. 
But we must pass on, pausing, however, to 
notice that the B.T.H. Company has a con- 
siderable amount of work in hand for hydro- 
electric stations, notably one, on an order 
originally received in 1939, for three 
11,600/14,500 B.H.P. impulse turbines, 
coupled to 9800-kVA, 11-kV alternators, 
running at 600 r.p.m., together with trans- 
formers, switchgear, &c., for the “‘ Govern- 
ment of Ceylon Hydro-Electric Scheme,” 
work upon which was held up by the war. 
Another similar order tor India covers three 
3500-kW, 11,000-V machines, driven by 
Kaplan turbines operating on a water head 
ranging between 17-5ft. and 21 -5ft. 


(To be continued) 


N the spring of 1944, the Mining Association 

set up a Recruitment, Education, and Training 
Committee, and in May, 1945, appointed a 
Director of Recruitment, Education, and 
Training. The Director is Dr. R. W. Revans, 
at one time Deputy Chief Education Officer to 
the Essex County Council. After a full study of 
the problem, Dr. Revans produced a series of 
reports on its various aspects, which were 
published in collected form last week by the 
Association. 

They are preceded by an Introduction by Mr. 
Robert Foot, the Chairman of the Association, 
who gives the following useful summary of 
their contents. 


Cuarprer I—THEe EpvcaTion anp TRAINING 
or New ENTRANTS 


1, The requirements laid down by any course 
of training for boys first entering the coal 
mining industry can only be regarded as mini- 
mum needs. Every possible opportunity should 
and must be taken to give the boys additional 
education and training either by 


(i) an initial course longer than an agreed 
minimum ; 
(ii) supplementary courses taken at a definite 
period, e.g., six months, after the com- 
pletion of the initial training ; 
continued part-time training of, say, one 
day or more per week after the initial 
training is completed and lasting for one, 
two, three years, or even longer for 
selected boys ; 
(iv) voluntary evening classes ; or 
(v) any combination of these alternatives. 
It should be borne clearly in mind that there 
are two main objectives in any scheme of initial 
training apart from the over-riding need to 
inculeate proper ideas about the observance of 
safety precautions in the minds of the boys. 
These objectives ars, first, to bridge the gap 
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between the boy’s experience and outlook as a 
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schoolboy, on the one hand, and as a potential 
miner, on the other; secondly, to make him 
realise that he is entering an industry in which 
great technical changes are taking place, and 
which, in consequence, demands a wide, if not 
deep, understanding of mechanical laws, and 
which also offers avenues of promotion to intelli- 
gent recruits willing to understand the technical 
methods by which those laws are used by the 
mining engineer. 

Therefore :— 

2. An adequate initial training must be given 
to all boys entering the industry, conforming 
with the Training Regulations of the Ministry 
of Fuel and Power, and spread over six months. 

3. The training must have regard to the 
employment of the boys as the future adult 
workers of the industry rather than as the 
juvenile workers of the present. 

4. The instruction must be liberal in outlook. 
It must aim at demonstrating the reasons why 
particular practices are adopted rather than 
merely how they are performed, and must 
attempt to inculcate an understanding of and 
respect for the powers and limitations of 
machinery. 

5. This initial training must not be regarded 
as complete in itself, but must be designed not 
only to equip the boys to start employment in 
the industry, but also to select and prepare 
them for their education as workers, craftsmen, 
or officials, and to open to them avenues of 
liberal adult education. 

In addition to an elaboration of the above- 
mentioned educational aims and requirements, 
this chapter also contains a special note on 
actual recruitment and detailed proposals 
regarding the administration of the scheme in 
order to achieve the desired end. 


CuHapTrerR II—TuHe Suppty or INSTRUCTORS IN 
Mrinine SUBJECTS 


1. The industry is moving out of the stage 
when the new entrant was admitted to the 
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secrets of his craft through his father’s personal 
instruction and experience and it is about to 
provide an alternative general training scheme. 

2. There is, however, a serious dearth of 
competent instructors for this wider educational 
and technical training, and the industry would 
be fortunate if it were to find at the outset, 
either itself or with the aid of the education 
authorities, half the number of men that will be 
required as full-time qualified instructors. 

3. A six months’ full-time residential course 
for about two dozen students should therefore 
be started forthwith at a selected university or 
college with a view to preparing them to act as 
instructors in mining subjects during the initial 
training of new entrants to the industry. 

4. The financial responsibility for this train- 
ing should be borne by the District Colliery 
Owners’ Associations; the final selection of 
candidates being left to a small committee of 
the Mining Association on which the university 
or college would be represented. 


CHAPTER IIJ—-THE RECRUITMENT, EDUCATION, 
AND TRAINING OF UNDER-OFFICIALS 


1. For many years yet the rank and file of the 
industry will continue to supply the under- 
officials responsible at the lower levels for the 
day-to-day management of the collieries, i.e., 
the deputies, overmen, and under-managers, 
although as time goes on such positions should 
also attract those who leave secondary schools 
at ages between sixteen and eighteen years of 


age. 

2. Courses for the training of candidates for 
positions as under-officials should be held during 
the day time at technical or mining colleges, and 
the candidates should be released to attend 
these classes at the expense of the colliery 
undertakings. 

3. For deputies such courses should last 
at least one month, if full time; or, alter- 
natively, should last one session of one day per 
week. For overmen, the courses should be 
supplementary to those for deputies and offer 
either another full month of whole-time formal 
training or another session of part-time work. 

4. Men of any age, up to forty, should be 
encouraged to come forward to train for certifi- 
cation as deputies and for later promotion to 
overmen. 

5. Under-managers’ formal courses should be 
of three years’ duration and should offer part- 
time instruction of at least one day per week. 
The normal recruitment to under-managers’ 
courses should be from young deputies and over- 
men, although promising candidates should be 
encouraged to start the courses soon after their 
eighteenth birthday without necessarily waiting 
until they are certificated deputies. 

6. Detailed syllabuses of instruction should 
be left to the Advisory Committees of the mining 
or technical colleges offering the courses, but 
stress must be laid upon the teaching of English 
mathematics, or drawing and science, on the 
one hand, and upon the practical exposition of 
the mechanical and physical principles of 
machinery, on the other. 

7. All courses must include adequate directed 
practical training, under the close supervision 
of a senior official. Prospective under-officials 
should, in addition to at least twelve months’ 
closely supervised work as assistant in 
responsible position below ground, also work in 
other collieries to gain experience of conditions 
in undertakings of different sizes and employing 
different methods. This is desirable for deputies 
and overmen, but essential for under-managers. 


CHAPTER IV—-MANAGERS AND HIGHER 
OFFICIALS 


1. A colliery manager must not only have a 
broad understanding of the technicalities of coal 
mining, but also possess the ability to handle 
successfully a wide assortment of spirited 
workmen. 

2. In future all prospective colliery managers 
should be expected and encouraged to take a 
degree or diploma, preferably the former, in 
mining subjects. 

3. Every effort should be made to recruit 
boys to the industry directly from the secondary 
and public schools at the age of eighteen or 


thereabouts, after their suitability for the pro- 
fession had been determined by a short period 
in the pits, and they should be sent thereafter 
to a university or other full-time course. 

4. Boys already in the industry, who by the 
age of twenty have shown promise, should also 
be encouraged to matriculate with a view to 
taking a full-time university course for a degree 
or diploma. 

5. Following graduation, the prospective 
managers should take a four or five years’ course 
of directed practical training, of which the first 
three should be mainly devoted to technical 
operations below ground and the remainder 
chiefly to general and financial administration 
and planning. 

6. Students should be guaranteed employ- 
ment at a minimum wage of £350 per annum 
during this period of directed training. 

7. There should be a national register of the 
collieries at which this directed training can be 
given, during which all students are enabled to 
spend substantial periods in districts other than 
their own. 

8. Collective responsibility for the expendi- 
ture involved in the education of managers, 
especially during the period of directed training 
after graduation, should be borne by the districts 
working as units. 

9. The scheme should be administered by 
District Advisory Committees on behalf of the 
industry. 


is so simple as to be obvious, so much attached 
to the national educational system as to be part 
of it, and yet so integrated with the practical 
business of coal production as to give the 
student more time in the pit than in the lecture 
room or the laboratory, will the recruits that 
the industry needs be forthcoming in the imme- 
diate or distant future.” 


CHaprerR V—THE RECRUITMENT AND TRAINING 
OF CRAFTSMEN 


1. It is now generally recognised that the 
accelerating growth of mechanisation in the 
coal mining industry calls for a systematic 
scheme for the proper training of men to install, 
operate, and maintain machinery of all kinds. 

2. The normal avenues for recruitment for 
craftsmen in the electrical and mechanical engi- 
neering trades associated with coal mining 
should be a three or four-year course of formal 
apprenticeship ; the agreements between the 
boy to be so trained and the colliery company 
being entered into on or soon after the boy’s 
sixteenth birthday. 

3. It should be a condition of apprenticeship 
that the apprentice be released with salary for 
at least one day per week to take a suitable 
course of theoretical and possibly practical 
instruction at a technical college or other 
approved institution. 

4. A national register of such apprentices 
should be drawn up with the object of enrolling 
a@ minimum of 500 boys per annum. 

5. At the age of nineteen or twenty the boys 
should be encouraged to take an approved 
examination, preferably arranged by or in con- 
junction with a professional association ; and 
if the State decides to impose standards of 
qualifications upon craftsmen, this professional 
examination would reach those standards. 

6. ““Such a scheme is commended to the 
industry in the belief that there will ultimately 
be an adequate supply of suitable recruits forth- 
coming, both from the industry’s own initial 
training schemes and from the ranks of the 
technical school leavers who will join the 
industry at sixteen years of age. The scheme 
should be adopted by all collieries, who should 
employ a form of indenture drawn up on lines 
generally similar throughout the industry.” 

7. Preliminary negotiations should be entered 
into with the Ministry of Education and the 
local education authorities to provide adequate 
technical college facilities. 

8. On the successful completion of their 
apprenticeships, or soon after, the young men 
should be given an intensive course of instruc- 
tion in the use, construction, and maintenance of 
reeent mining machinery at a mechanisation 
centre, such as that at Sheffield ; and a two-year 





period of practical experience should be spent 


10. ‘* Only in this way, through a scheme that’ 


as an improver before the candidates are 
admitted to the ranks of established craftsmen, 


CHapTeER VI—TuHE EpvUcATION AND TRAINING 
oF HicHER TECHNICAL OFFICERS 


1. The importance to the coal mining industry 
of higher technical officers has grown in recent 
years, and will continue to do so as long as the 
industry exists. 

2. All persons who are to be trained to hold 
senior or key positions in the technical depart. 
ments of the industry should take a university 
degree, followed by a fourth year on their 
special study, and then by a period of directed 
practical training lasting at least three years. 

3. In the fourth-year course and during the 
three years of directed practical training the 
student should have the opportunity of working 
under supervision upon a small piéce of research 
work, with the primary object of giving him 
first-hand experience of the experimental 
approach to his subject and also a working 
knowledge of the published literature about it. 

4. During this period he should be expected 
to make a special study of some department of 
his subject and to produce a properly codified 
dissertation upon it. 

5. He should be paid during practical training 
a salary of at least £350 per annum, rising by 
£25 annually. 

6. For the training of engineers at small 
collieries, persons of practical engineering 
experience should be given a course of at least 
three years’ practical training, combined with 
part-time day release classes; one object of 
their course being to enable them to obtain a 
qualification of Higher National Certificate 
standard, possibly to be awarded by a pro- 
fessional association. ; 

7. During this period the persons under 
training should be regarded as employees of the 
colliery undertakings and paid accordingly ; 
and under a national exchange scheme, should 
be enabled to spend up to six months at other 
collieries during the three years, which should 
include one year upon coal face and allied 
operations. 

8. For the training of surveyors of the 
ordinary grade, boys from secondary schools 
should be engaged at the age of fifteen or sixteen 
years, on the understanding that they will be 
released for at least one day per week for a 
period of four years to attend classes in survey 
work and associated subjects. 

9. Concurrently they would be given four 
years’ directed practical training on an agreed 
national syllabus, and, toward the end of these 
four years, a period of three months’ experience 
at another colliery under a national exchange 
scheme ; being considered, at the end of these 
four years, as candidates for university awards 
with a view to taking posts as higher surveyors. 


CuapterR VII—A Starr COLLEGE FOR THE 
Minine INDUSTRY 


1. There is a need for the establishing within 
the industry of a residential staff college, with 
the broad object of promoting the interchange 
of ideas, knowledge, and experienee between 
members of the senior executive stafis. 

2. It should provide a platform for the intro- 
duction of creative influences from outside. 

3. It should provide courses in colliery man- 
agement for potential higher officials during 
their period of directed practical training and, 
in the course of time, offer an advisory service 
in the same subject. 

4. In the first instance the college should be 
planned for about forty visitors and students. 

5. Under the guidance of a warden it should 
offer short courses of discussions, directed by 
men of practical experience, for those concerned 
with the problems confronting the industry 
from time to time. 

6. It should be under the direct management 
of a governing body upon which should be 
represented the recognised technical associations 
of persons interested in mining subjects and 
mining education, as well as other distinguished 
scientific bodies and the Mining Association 
itself. 


MINEWORKERS’ CHARTER 
At the same time that the reports summarised 





above were published the National Union of 
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Mineworkers issued the following ‘‘ Charter of 
Demands.” 


RECRUITMENT-——CHARTER OF DEMANDS 


The Minister of Fuel and Power having raised 
with the National Executive Committee of the 
National Union of Mineworkers the question of 
the recruitment of manpower to the coal mining 
industry, and the Committee having undertaken 
to give it the most serious consideration, has 
now arrived at the following conclusions. 

In the view of the National Executive Com- 
mittee, the extent to which the following 
changes are introduced will determine the rate 
of entry of new recruits to the industry :— 


(1) The modernisation of existing pits and 
the sinking of new ones as rapidly as possible, 
whilst strictly observing as a minimum the 
standards laid down in the Reid Committee 
Report; the provisions of adequate com- 
pensation for those who become redundant ; 
and at the same time aiming at the general 
application of the day-wage system. 

(2) The adequate and careful training of 
youth in the various phases of mining opera- 
tions, and the establishment of a clearly 
defined scheme of promotion ; the provision 
of further training and tuition required in 
cases where workers desire to enter for a 
colliery technicians’ career. 

(3) The introduction of new safety laws 
to meet the conditions of modern mining and 
especially to suppress the development of 
industrial diseases. 

(4) The payment of compensation rates to 
meet incapacity due to industrial injury or 
disease which shall guarantee the injured 
person from financial loss and the provision 
of an adequate income for the dependants of 
those killed as a result of injury or who die 
from an industrial disease. (This paragraph 
will require to conform to the policy on 
workmen’s compensation, as is accepted by 
the National Executive Committee at its 
meeting to be held this week.) 

(5) The average wage standards shall not 
be permitted to fall below those of any other 
British industry. 

(6) The restoration of the seven-hour day 
for underground workers; the introduction 
of the forty-hour week for surface workers ; 
and the establishment of the five-day week 
without loss of pay. 

(7) The continuation of the principle of 
the guaranteed weekly wage when the 
Essential Work Order is withdrawn. 

(8) Payment to be made for two consecu- 
tive weeks’ holiday and six statutory holiday 
days in each year. 

(9) The provision of pensions for mine- 
workers who cease to be able to follow their 
employment after fifty-five years of age and 
the payment of a subsidiary pension from the 
industry in addition to pensions provided 
from other legal enactments. 

(10) The building of new towns and villages 
of a high standard and situated at places 
calculated to enable miners to have increased 
opportunities for social facilities and to break 
down the segregation of mineworkers and 
their families from the rest of the community, 
accompanied by the provision of adequate 
transport services at reasonable rates. 

(11) The complete reorganisation of health 
and welfare services so as to put a brake upon 
the wastage of manpower due to ill-health. 

(12) Compulsory medical examination with 
training arrangements at full wages pending 
employment as a skilled workman in another 
industry if withdrawn from the coal mining 
industry on medical grounds. 


The National Union of Mineworkers, having in 
mind the manpower crisis which exists and 
recognising the complete dependence of our 
country’s economy upon coal production, calls 
upon the Government through the Minister of 
Fuel and Power to give guarantees that effect 
will be given to the foregoing measures in 
accordance with a time table and a progressive 
plan. 

It is realised that whilst the manpower 
requirements of the industry will tend to fall as 
the industry is modernised, during the imme- 
diately ensuing years it will be necessary tc 





depend upon the technical equipment now in 
existence. The only permanent source from 
which new manpower can be drawn and ade- 
quately trained is youths under eighteen years 
of age. In the past the maintenance of the 
industry’s manpower by the continuous supply 
of youths to compensate for wastage has come 
mainly from the ranks of mineworkers’ sons. 
The mining community, however, is not willing 
to accept a special responsibility for the supply 
of new mining labour. Quite rightly, miners 





and their wives have come to regard their sons 
as citizens entitled to seek a livelihood in more 
congenial, less dangerous, and _ better-paid 
employment in the same way as do the sons of 
other people. Young .persons will only be 
attracted to the coal mining industry in suffi- 
cient numbers when it offers to them conditions 
of employment which compare favourably with 
those offered in other industries, and a higher 
standard of living than has been the lot of those 
who have toiled in the industry in the past. 








The Gauge and Toolmakers’ Exhibition 


No. II—(Continued from page 46, January 11th) 


HE dial snap gauge illustrated has been 

designed for the rapid and accurate checking 
of close-limit work by M.P.J. Gauge and Tool 
Company, Ltd., of Birmingham. It is set 
with master blocks, by adjustment of the 
upper anvil, which has a movement of 
din. in respect to the lower fixed anvil; fine 
adjustment is then made by bezel setting of the 
dial. The depth to which the work pieces are 
to be gauged is set by an adjustable back stop 
actuated by'a knurled nut. The dial has three 





DIAL SNAP GAUGE-M.P.S.| 


pointers, two of which may be set respectively 
to indicate the tolerance range of the work piece 
by means of knurled nuts which project through 
the face. The third pointer is actuated by anvil 
movement to indicate the size of the work piece 
within tolerance limits. In order to reduce 
wear of the surfaces of the anvils as a result of 
abrasion their faces are of “‘ Stellite,” and inter- 
ference by dust is avoided by serrating them. 
When a work. piece is inserted between the 
anvils the lower one is retracted by a thumb- 
operated lever, to be seen adjacent to it, and 
release of this lever returns the loaded anvil to 
grip the piece at the correct pressure and give a 
true reading on the dial. The gauges are 
designed to adjust themselves automatically to 
the axis. of the work piece to be measured. 

Amongst the other gauges is a dial caliper 
gauge, designed to measure the wall thickness of 
components. A dial indicating stick gauge, 
which may be used to determine rapidly large 
bore dimensions, has three extension pieces, 
which give a range from 12in. to 46in. for 
internal comparisons. It is set with a suitable 
master, rough adjustment being effected by a 
telescopic movement, the finer and final adjust- 
ments being done by a micrometer thread and 
bezel setting respectively. 

Another dial gauge is marked to show Stub’s 
wire sizes and indicates the actual size in 
thousandths of an inch of sheet or wire being 
measured, together with its gauge number. 

Included amongst the small tools of George 
H. Alexander Machinery, Ltd., of 82-84, 
Coleshill Street, Birmingham, are the firm’s 


new “Unicut”’ boring heads and expansion 
reamers, which are self-piloting tools designed 
to work to high precision limits. The boring 
head has a single point carbide-tipped cutting 
tool and two steadies having pads faced with 
“Kennametal ’”’ tungsten carbide to reduce 
wear in service. The shanks of the tool and 
each steady are made to precision limits and 
are rigidly held in machined slots in the head 
by a locking plate and nut. Each of the shanks 
is drilled and tapped throughout its entire 
length to accommodate a socket-headed screw, 
the inner end of which abuts on the spindle of 
the locking nut stud. These screws may be 
used to assist in adjustment to fine settings 
after the locking nut has been slightly loosened. 
To prevent these adjusting screws working loose 
during machining, a lock nut is incorporated 
in their heads. Adjacent to the tool and 
opposite its following steady is a dummy steady, 
which balances clamping. A hole in the 
dummy steady is in line with a passage passing 
through the head and back along the centre 
of the boring bar shank. Lubricant is forced 
through this passage during machining and 
maintains a constant flow of coolant to the 
cutting tool tip which follows immediately after. 
This continual flow of lubricant increases the 
life of the tool and does much to assist in giving 





BORING HEAD—ALEXANDER MACHINERY 


good finish to the work. The method of sup- 
porting the head enables it to be used for long 
heavy cuts and produce consistently round and 
parallel bores to precision limits wish surfaces 
suited to finish honing, if needed. Varying 
lengths of bar section may be screwed to the 
heads in order to extend working capacity, and 
they may be used either as revolving or station- 
ary tools for blind or straight-through holes. 
The ‘“ Unicut”’ reamer has a four-segment 
split head through which passes a screw for 
varying the diameter. Two tungsten carbide- 
edged cutters are mounted on opposite segments 
of the head, and on each of the two inter- 
mediate segments are set steady pads with 
carbide rubbing faces. The two tools cut with 
their front edges only, and the following steadies 
are ground slightly under size to pilot the tools 
through the hole. We are informed that these 
reamers will in one operation fine-bore and 





ream up to 0-0l5in. or down to 0-0005in. of 
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metal, and leave a finish comparable with 
grinding. A number of special-purpose tools, 
receiver gauges, press tools, and moulds are also 
exhibited, with some of the firm’s better-known 
standard equipment. 

An electrical visual indicator for checking 
components to predetermined limits, and adapt- 
able for a wide range of work, is made by the 
Sigma Instrument Company, Ltd., of Letch- 
worth. This instrument in its simplest form, 
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MULTI-INSPECTION MACHINE—SIGMA 


arranged for single-dimension bench inspection, 
is shown in the accompanying illustration. It 
comprises a heavy base with a rigid pillar on 
which is held an adjustable bracket carrying 
the indicator head. Projecting downwards 
from the indicator head is a contact point, 
adjustable, through a micrometer screw at the 
top of the head, for the independent setting 
of the plus and minus limits between which the 
dimensions of the work piece must lie. Prior 
to use the instrument is set to the correct size, 
with slips or master rollers, and the upper and 
lower limit ranges are then set by the micro- 














VISUAL INDICATOR—SIGMA 


meter screws. In use when the pointer con- 
tacts the work piece a light appears in one of 
three circular windows, to be seen in the front 
of the head. When the work is above manu- 
facturing limits an amber light appears ; when 
it is below, a red light shows ; and when within 
the limits, a green window with the super- 
imposed letters “ O.K.” lights up. As will be 
appreciated, the indicator heads may be 
adopted for a number of types’ of inspecting 


\ 


fixtures, both as single units for one dimension 
or séveral units may be combined to check a 
multiplicity of sizes on one piece. One typical 
hand - operated multi- inspection machine, 
capable of checking a large number of dimen- 
sions simultaneously, is illustrated. The work 
piece—in this case a small commutator—is 
placed in a cradle which swings out on a hinged 
panel from the lower part of the cabinet. 
Within the cabinet are fixed eight indicator 
heads, with their contact: points set in relation 
to fixed blocks, to cover the range of dimensions 
to be checked. As the component is swung 
inwards on its cradle, it is automatically 
positioned on the fixed blocks and movement 
of the contacts on the indicator heads light 
up a series of signal windows set in the panel 
over the cabinet. As may be seen, each series 
of signals is lined up with an outline diagram 
of the component to indicate the dimension it 
checks. In this way a work piece which would 
normally require a number of gauges and take 
some time to check thoroughly is completely 
inspected in all necessary dimensions by & quick, 
simple, foolproof method, which leaves only 
visual mspection for finish to be done. 

As an alternative to lights, this range of 
comparators may be fitted with toned bells for 
signalling. This feature has been specially 
designed for use with sightless persons. 

The Pilot Plug Gauge Co., Ltd., of Coventry, 
is showing a range of its standard plug gauges, 
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“EESESET’’ ADJUSTABLE GAP GAUGE-—PILOT 
PLUG} 


which are made with an annular groove a short 
distance back from the leading edge of the 
gauge. This groove is so designed and positioned 
as to give a lead and bring the plug body dead 
into line with a hole, thus avoiding damage to 
the leading edge of the gauge and the hole by 
jamming. There is also an appreciable saving 
of time when introducing one of these gauges 
into holes bored to very close limits. On the 
same stand may be seen the “ Eeseset ”’ adjust- 
able caliper gauge, which is designed for rapid 
and positive setting. The arrangement of this 
gauge may be followed with reference to the 
accompanying drawing. The backing screw A 
is drilled and through it passes a removable 
rod B, which pushes directly on to the back of 
the anvil C. To set the gauge the pad bolt D is 
slackened and the backing screw unscrewed 
to leave clearance between it and the anvil 
when the slip setting blocks have been inserted. 
The assembly is then laid on a bench with the 
top of the frame against a stop. Finger pressure 
on the setting rod pushes the anvil forwards to 
clamp the blocks lightly between the top and 
bottom anvils. The pad bolt is then locked, the 
blocks and setting rod removed, and the back- 
ing screw turned down into light contact with 
the rear of the anvil: 

The products of Biltons Abrasives, Ltd., 113, 
Park Street, London, W.1—hitherto known as 
Caridimond Industrial Diamonds, Ltd.— include 
the ‘“‘ Zedite”’ diamond abrasive wheels and 
tools. In these tools the bonding material acts 
as an abrasive as well as the inset diamonds, 
and is claimed to be second in hardness only 





to the natural diamond. The wheels aré made 


in a complete range that covers all standard 
requirements, and as the grit size and concen. 
tration can be varied, and the density or hard. 
ness of the bond regulated, ‘‘ Zedite’’ can be 
used to make special wheels, segments, hones, 
bits, &c., in a variety of shapes and sizes. 

The stand of A. C. Wickman, Ltd., of 
Coventry, is mainly devoted to a display of the 
many applications of ‘‘ Wimet’’ tungsten 
carbide not only for tools but also for gauges 
of several types. Amongst the tools shown are 
‘“* Wimet ” tipped scrapers, expansion reamers, 














LIGHT ALLOY CUTTER—WICKMAN 


glass drills, bits, lathe centres, files, and a 
number of special form tools with a multi- 
plicity of forms. There is a wide range of 
negative-rake solid and inserted blade milling 
cutters, and the firm’s own design of inserted 
blade milling cutter, which is well known. The 
light alloy cutter, shown in our illustration, has 
been developed as the result of experience 
gained during the war in milling aircraft booms. 
As may be seen, its eonstruction is particularly 
simple, consisting of an accurately machined 
body with six inserted tipped cutters rigidly 
locked in position by socket head screws. 
Included in the firm’s range of gauges with 
tungsten carbide gauging surfaces are cylindrical 
plug gauges, ring gauges, and screw plug gauges, 
all of which conform to British Standard Specifi- 
cations. It is claimed that anything from 150 to 
200 times the life of equivalent steel gauges 
may be obtained with this type of gauge, with 
the resultant decrease in scrap from the earlier 
depreciation in size of high-speed steel gauges. 
The smaller plug gauges are made with “‘ pilot ” 
ends to facilitate their insertion ; large cylin- 
drical gauges—over l}in. diameter and up to 





Ot a, 


ey cg 


A ag at 
PIKE OR BW SE & 











PLUG GAUGE WITH INSERTS—WICKMAN 


2hin. diameter—are supplied with a series of 
“Wimet” inserts along the length of their 
wearing surfaces. Amongst the wire, tube, bar, 
and presswork dies may be seen some up to 
8in. in diameter for hollow-ware production. 
From the many and varied exhibits of ground 
and unground tungsten carbide shapes, users 
who consider this material as a cutting medium 
only will appreciate its numerous other wear- 
resisting applications. 

Amongst the measuring and gauging instru- 
ments to be seen on the stand of the Newall 
Engineering Company, Ltd., of Peterborough, 
are the firm’s roller thread gauges, a feature of 
which is the use of anvils of roller form of 





hardened tool steel, having ground threads on , 
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their external diameter and lapped in the bore. 
These roller anvils are of the same pitch but 
of opposite helix to the work being gauged, 
so ensuring accurate registration and no helical 
interference when they are engaged with the 
thread. The complete gauge carries two pairs 
of roller anvils. A front pair, with “ full” 
form of thread, are accepting members, the 
rear pair, which have the “ effective ” diameter 
of thread only, are the rejecting members. 
These “not go” anvils, in addition to the 
usual clearance in the core of the thread, have 
also a special truncation providing a clean and 
easy lead into the work. 

For use in cases where it is essential that the 
roller anvils register close to the shoulder and 
in work where there is less than }in. recess, 
special shoulder type roller gauges may be 
supplied. 

aw screw caliper gauge, introduced by the 
Horstman Gear Company, Ltd., of Bath, has 
been designed to incorporate easy and positive 

















SCREW CALIPER GAUGE—HORSTMAN 


adjustment with facility in use. As may be 
seen from the illustration, it comprises a sub- 
stantial body carrying two pairs of opposing 
gauging members in a central gap. Each of the 
gauging members has a deep slot machined in 
the rear of its body, which is drilled through in 
order that the member may be pivotally 
mounted at the appropriate position on the 
main body. The pivot holes are offset from the 
longitudinal centres of the gauging members so 
that the gauging face swings through an arc 
to increase or decrease the gap between two 
opposite members. On the body below each 
member is screwed @ setting block, through 
which are two screws, one of which registers on 
either side of the pivotal centre of the member. 
By slackening one of these screws and tightening 
the other the gauging member is moved on its 
pivot to adjust the gap distance. The setting 
screws are locked by tightening of the pad screw 
holding the blocks to the body of the gauge. To 
prevent accidental or unauthorised displace- 
ment of the gauging members the setting blocks 
and screws are shielded by cover plates retained 
by sealed screws. In addition to a range of 
screw and plain cylindrical gauges and hobs, 
there may be seen on this firm’s stand a copy of 
the first bench micrometer to read one ten- 
thousandth part of an inch, which was invented 
by Mr. G. Horstman in 1856. 

Amongst the jigs, gauges, press tools, moulds, 
and special tooling equipment of Buswell and 
Sweeney, Ltd., of Bolton Street, Birmingham, 9, 
is a range of useful floating reamer holders, 
designed to render the tool self-aligning in 
respect to the work. In use, the tool and the 
holder may be relatively displaced with their 
axes out of alignment, but they remain parallel. 
The body of the holder has a Morse tapered 
shank, by which it is set in a machine. This 
body is flexibly coupled through a double 
thrust washer to a second member, taper bored 
to hold areamer. The washer and the opposing 
faces of the driving and driven members have 
transverse grooves at right angles to each other. 
In these grooves are set steel balls, which pro- 
vide a positive drive whilst permitting any 
necessary aligning movement between the tool 
and the work. 

The standardisation of bushes has long been 
advocated in the toolmaking trade, and the 
wide range of drill bushes, die set bushes, die 


set pillars, dowel pins, &c., made by British 
Aero Components, Ltd., of Hinckley, illustrates 
the degree to which the company has specialised 
in this class of production. All bushes made 
by this firm are of nitralloy and made to B.S.I. 
specifications. They include renewable drill 
bushes designed for holding by a clamping 
screw or of the bayonet fixing type, press-fit 
bushes, headless press-fit bushes, and liners for 
use with the fixed and slip type of renewable 
bushes. Not only may these bushes and liners 
be supplied with standard body outside dia- 
meters, but a complete range is made with over- 
size bodies of between 0-015 and 0-020 in order 
that users may grind them down to fit oversize 
holes in jigs. Dowel pins are made in two 
classes, one being ground plus 0-0005in. to 
nominal size ready to drive and the other plus, 
0-002in. allowance for fitting. 

The design and applications of the ‘‘ Lindley ” 
extensometer are now too well known to require 
further description, but on the stand of J. E. 
Baty and Co., Ltd., may be seen some interest- 
ing adaptations of this instrument and a new 
type for handling larger specimens. The 
0-626in. capacity of the standard extensometer 
is sufficient for many purposes, but there are 
occasions when a larger capacity is desirable, 
as, for example, when testing tube or where 
the extensometer jaws must encircle attach- 
ments in special tests. To meet these require- 
ments up to a nominal diameter of 1}in. or 1}in. 
square section, the new instrument illustrated 
has been designed. 

In order to enable additional capacity 
to be obtained without unduly increasing the 
overall dimensions of the standard instrument, 
the gripping screw gear drives have been 
replaced by independent screws. Transverse 
centralisation of the specimen is effected by 
gauge plates actuated by gripping screws, on 
rotation of which the gauge plates can be 
extended or withdrawn, the correct position 
being determined by graduations on the plate 


the bush may be rotated to verify that the test 
piece is not binding in the bore. 

One of the adapters designed by the’ firm 
enables the extensometer to be mounted on 
specimens having a much shorter length than 
is provided by the normal test piece ; another 
is for testing thin flat sections. 

A new model of the firm’s “‘ Westminster ” 
projector has been designed with a larger capa- 
city than hitherto. With it there is a choice of 
three lenses, two of which are of short focal 
length, and therefore operate at a compara- 
tively short distance from the screen for large 
magnifications—with a consequent saving in 
space. An interesting feature is the incorpora- 
tion of remote control of the focussing slide, 
which, by means of a push-button switch at 
the screen, enables sharp focussing to be carried 
out independently at a distance from the pro- 
jector. A full range of the well-known “Mercer” 
precision dial gauges is also shown, together with 
comparators, hand dial micrometers, dial test 
indicators, bore indicating gauges, &c. 

A number of shaped diamond tools for boring, 
turning, hardness testing, and abrasive wheel 
forming are shown on the stand of A. Shaw and 
Son, Waterloo Road, London, N.W.2. Included 
in the exhibits are two useful wheel dressing 
tools, known as the “ Dia-line”’ and “Seven 
Set,” in which smaller stones than normal are 
used. In the latter tool, particularly suited to 
centreless grinding-wheel dressing, six diamonds 
are set in a ring around a centrally set stone on 
the face of a round shank. The arrangement is 
such that when truing a wheel there are at least 
three stones in contact at all times. The 
symmetrical setting of the stones enables the 
tool to be rotated to continually bring the points 
of fresh stones into use. The “ Dia-line” tool 
consists of a holder with a shank extension, 
along the centre line of which are set five 
diamonds. When, after repeated use, the first 
diamond is worn out and its remnant drops 
from the shank, the top of the next stone may 





registering with a reference mark on its slide. 
When set, both plate 
and screw are locked 


be rapidly exposed by continued grinding, and 





by means of a knurled 
nut. The specimen is 
then tightened on to 
the fixed screw by 
operation of its oppo- 
site gripping screw. 
Longitudinal centrali- 
sation is effected by 
gauge plates, as with 
the standard extenso- 
meter. 

An application of the 
new extensometer is 
for compression tests 
on parallel pieces in 
conjunction with the — 
special bush shown. 
This supporting bush 
of hardened steel has 
a bore of 0-507in., an 
outside diameter of 
l}in., and a _ length 














of 5in. Tests pieces 
0-505in. diameter by 
4in. long may be used, 
but lengths down to 
2hin, can be accommodated, using suitable 
plugs. The test piece, which is accurately, 
machined to 0-505in. diameter with a good 
surface finish, is placed in the bore of the bush. 
The positioning slide stops of the extensometer 
are set at l}in. and the gripping screw slides at 
0-505in. The latter slides are then removed, 
leaving the gripping screws at 0-505in. The 
bush assembly is placed in the jaws of the 
extensometer so that its gripping screws enter 
transverse slots in the bush. On setting the 
gauge length to 2in. by means of the spring 
button and ensuring that the screws are in the 
centre of slots, the gripping screws are tightened 
on the test bar and the slide stops slackened off. 
The bush should then be free to move up and 
down a short distance and rotate a few degrees 
in either direction. 

_ The assembly is then placed between the com- 
pression plates of a testing machine, the 
vertical position of the test piece being assured 





EXTENSOMETER—J. 





‘by the accurately machined bush. During test 


E. BATY 


this may be repeated until the last stone is used. 
The bottom of each diamond is indicated by a 
small recess machined round the shank, and 
that of the last stone is coloured to warn that 
the end of the lif» of the tool is approaching. 


(To be continued) 








Auu-Basté Martin Furnaces.—According to a 
report of the Combined Intelligence Objectives 
Sub-Committee, the problem of constructing open- 
hearth furnaces with. superstructure entirely of 
basic material has apparently been solved in 
Germany during the war. The three Martin 
furnaces in the works of Rochling’sche Eisen und 
Stahlwerke G.m.b.H. are constructed in this 
material, and have apparently been giving very 
satisfactory operation. The bricks used include 
both magnesite and chrome-magnesite, and in spite 
of the heavy duty imposed upon the furnaces in 
the manufacture of high-class steels, the furnaces 
are reported to give a life up to 1400 charges between 
repairs. 
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MEN AND MINES 


A FEW weeks ago a speaker said somewhat 
rhetorically that if 100,000 miners were 
released from the Forces not more than 10,000 
would return to the pits. Official figures give 
confirmation to that assertion, for whilst the 
industry requires an influx of some 70,000 
workers per year, the number of entrants does 
not rise much above 10,000. Furthermore, 
according to Mr. Shinwell, the number in 
employment towards the end of the year was 
over 14,000 less than at the same period in 
1944. The position is quite clearly one of 
great seriousness, so serious, according to 
Mr. A. Horner, production officer of the 
National Union of Mineworkers, “as to 
menace the implementation of the plans 
which have been drafted by the Labour 
Government for the coal industry.” Mr. 
Horner, who was speaking to the London 
Trades Council on January 10tb, went on to 
say that ‘‘ Whatever might be said about the 
undesirability of people working in the mines, 
we must tell you that if some people do not 


2) workers. 
6 ; 
progressive 


7|for Coal,” 


work in the mines millions of people in this 
country will have no work at all.’ So grave 
is the situation that the Government has 
made an appointment, in the person of Mr. 
Noel Newsome, of a Director of Recruitment. 

Last week the Executive Committee of the 
National Union of Mineworkers presented a 
statement on the subject to the Minister of 
Fuel and Power, which will be found reprinted 
in full on page 57 of this issue. It comprises 


"| twelve points that, in the view of the National 


““ will determine the rate of entry of 
” These twelve 


Union, 
new recruits to the industry. 


2} points summarise advances in the coal mining 


industry designed to ameliorate the lot of the 
Exception may be taken to some 
of them on economic grounds, but in general 
they do no more than restate the visions of all 
mineowners and managers. 
Indeed, several of them might have been 
drawn direct from Mr. Robert Foot’s “* Plan 
issued a year ago by the Mining 
Association of Great Britain. The industry 
has been moving towards the realisation of 
most of these requirements for many years. 
But it has been restrained by the country’s 
demand for cheap coal. If that demand is 
to be turned down, if the price of coal is to 
be allowed to rise above even its present level, 
high as it is, then all these requirements cap 
be met. But an extremely difficult problem 
in national economy, which cannot be solved 
by the consideration of the claims of one 
industry alone, will have to be faced. 
Attached to the twelve clauses are two com- 
ments in one of which occurs the following, 
pregnant passage. ‘‘In the past the main- 
tenance of the industry’s manpower by the 
continuous supply of youths to compensate 
for wastage has come mainly from the ranks 
of mineworkers’ sons. The mining com- 
munity, however, is not willing to accept a 
special responsibility for the supply of new 
mining labour. Quvite rightly, miners and 
their wives have come to regard their sons 
as citizens entitled to seek a livelihood in 
more congenial, less dangerous and better- 
paid employment in the same way as do the 
sons of other people. Young persons will 
only be attracted to the coal mining industry 
in sufficient numbers when it offers to them 
conditions of employment which compare 
favourably with those offered in other 
industries, and a higher standard of living 
than has been the lot of those who have 
toiled in the industry in the past.’’ There we 
have the key to the lack of labour, not in coal 
mines alone, but in some other occupations. 
The more highly that people are educated, the 
more they aretaught to appreciate refinements, 
the better the general conditions of their lives, 
the less will they be willing to undertake 
unpleasant tasks and the more will they seek 
for white-collar jobs. To quarrel with this 
state of affairs would be to quarrel with 
civilisation. It has to be accepted as the 
only alternative to impressed labour. At the 
same time, it is manifest that it cannot be 
allowed to run away ; that, in the interest of 
the whole community, nay, in the interest of 
the very existence of the nation, the standard 
of living must be kept at a level that the 
country can afford. 

At the same time that the twelve points of 
the National Union of Mineworkers were 
released, a notable document of considerable 
length was issued by the Mining Association 





of Great Britain. It represents work that 


was begun long before the nationalisation of 
the mines was decided upon. In it, Dr. R. W. 
Revans presents in great detail the Associa- 
tion’s plans for the ‘‘ Recruitment, Educa. 
tion, and Training in the Coal Mining 
Industry.” A fair summary of its contents, 
prepared by Mr. Robert Foot, the Chairman 
of the Association, may be read on page 57 
of this issue. The object of the plans set 
forth by Dr. Revans is to make coal mining 
more attractive; that is, to encourage 
recruitment. But, says Dr. Revans, “ It is 
of little use to make elaborate plans for the 
education of boys entering the industry unless 
they are in fact entering it in sufficient 
numbers, entering it willingly...” The 
italics are ours. Willingness is the key to 
sufficient recruitment. It may be that some- 
thing can be done to reduce the unpleasant 
features of coal mining, it may be, as Dr. 
Revans notes, that prejudice against coal 
mining is “largely stimulated by the extra- 
ordinary temptations to describe its con- 
ditions in lurid or sensational terms which its 
affairs appear to offer to publicists generally,”’ 
but we suspect that nothing that can be 
accomplished within reason will make coal 
mining permanently attractive to the youth 
of an advancing civilisation. Hence, if 
Governments of the future are not to be 
forced by circumstances to “ direct ” labour 
to the mines, the only alternative would 
appear to be labour-saving advances in the 
mining of coal far greater and more novel than 
any yet conceived or the gasification of coal in 
situ—both problems of the first magnitude. 


Experientia Docet 


Ir is almost apologetically that we dare 
to refer again to research. So much has 
been said and written lately on the sub- 
ject that engineers—who need no advice 
to appreciate the value of research—are in 
danger, like Falstaff, of becoming “ surfeit- 
swelled,” not, alas ! with sack and “ sherris,”’ 
but with windy oratory and dry, indigestible 
admonition. The latter comes principally 
from spokesmen of a Government, which has 
clearly been impressed by the extraordinary 
technical advances made during the war and 
the undoubted fact that without intensive 
research and development this country 
could never bave led the world in the produc- 
tion of Radar, Pluto, Fido, and many other 
matters. Now that the United Kingdom has 
become a debtor instead of a creditor nation, 
and, if it is to maintain those standards 
of life to which its people have become 
accustomed, must greatly expand its exports, 
the Government looks to research to bring 
about advances in peaceful products com- 
parable with those recorded in munitions of 
war. For only by constant improvement in 
the goods produced and in methods of pro- 
ducing them, it is contended, can successful 
competition in the export markets be assured. 

There is, of course, much truth in such an 
argument. Engineers whose main task it is, 
to be constant in the improvement of pro- 
ducts and methods, would be the very last 
to deny it. But it would be unwise to 
regard such a view as the whole of the 
truth. For it can hardly be hoped that the 
rapidity with which advances in technique 
were made in certain directions during the 
war can be paralleled in time of peace. When 





the survival of a nation is at stake, the cost 
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of intensive research becomes but a minor 
entry in the accounts. Money can be poured 
out upon a promising project at a rate which, 
in other circumstances would soon prove 
ruinous to manufacturers and State alike. 
Nor is expense all. The wartime engineer 
engaged upon the development of a warlike 
product is blessed with a further advantage. 
Often—far more often than in peace—he is 
asked to design something to meet require- 
ments that are more or less closely defined 
by the user. That the requirements so 
specified, as, for instance, in the case of 
tanks, may be mutually conflicting, matters 
little. They are at least defined, and they 
provide for the designer both a target at 
which to aim and limitations within which 
to draw up the best compromise he can 
devise. Further, the advantage is reaped at 
alater stage of close contact with an articulate 
and coherent user, whose criticisms and 
suggestions must, if possible, be met. The 
user, in fact, keeps the work of the designer 
within rational bounds and directs the energy 
of the research worker to those matters that 
will best repay investigation. It is different 
in peacetime. Then there may be, indeed, a 
demand for certain kinds of goods com- 
parable in intensity with that experienced in 
war. But it is not necessarily accom- 
panied by the same rapid advance in quality 
and performance. For the user often has the 
choice between the similar products of a 
number of competing firms. Rather than 
formulate his own defined demands and have 
equipment specially made, he chooses that 
product that seems to him, only too often 
on insufficient grounds, to approximate most 
closely to what he deems to be his needs. 
The manufacturer in such circumstances, 
if he hears any criticism at all, will be 
lucky if it is neither incoherent, unin- 
formed, nor even ridiculous. For the 
critical faculties of human beings are not— 
despite appearances—peculiarly well de- 
veloped. A forceful selling policy, fashion, a 
spuriously good appearance, and a whole host 
of other factors can combine to conceal the 
truth and to permit the less good, even some- 
times despite a higher price, to compete for 
long years with the better. In such circum- 
stances it is easy for much research and 
development to go astray, and for attention 
to be concentrated upon points that are not 
in reality of the first importance. For if a 
manufacturer is out of touch with the user, 
how is he to learn, save only from the relative 
demand for spares, a demand that can easily 
be affected by extraneous factors, what are 
the weaknesses of his products ; and how is he 
to distinguish, if the sales of a product show 
a decline, whether it is to be attributed to 
poor performance in relation to competing 
products or to one of the many other 
possible alternative factors ? 

Clearly, what is needed is that the manu- 
facturer should obtain in peacetime that close 
contact with an informed and critical user 
that exists in war. But we doubt whether 
the Government, even if it fully realises the 
importance of the factor, can offer aid beyond 
that already provided by the Board of 
Trade in making available information 
regarding the possibilities of prospective 
markets and about business conditions and 
connections abroad. The setting up of 
“ after-sales’ organisations offers better 
hopes. Between the wars we were amongst 


those who urged their extension upon British 
manufacturers. The emphasis at that time 
was on their “sales ”’ value, for competition 
was keen, and over-production or what mod- 
ern economists more hopefully term “ under- 
consumption ” ruled. But the value of such 
organisations in transmitting user-criticism 
and experience to parent firms should not 
be overlooked. For, as far as manufacturers 
are concerned, academic research, even if 
intensive, is not by itself enough. It must 
be supported by informed research directed 
by intelligent practical criticism into those 
channels that promise the greatest and most 
productive benefits. 








Obituary 





JOHN WILLOUGHBY MEARES 


ELEcTRICAL engineers, both in this country 
and in India, will learn with deep regret of 
the death, in Bournemouth, on Friday last, 
January 11th, of Mr. J. W. Meares, who was 
for many years closely identified with the 
development of hydro-electric work in India 
and was the author of well-known electrical 
treatises. 

John Willoughby Meares was born in 1871 
and was the third son of the late Thomas 
Meares, of Clive Hall, Shrewsbury. He was 
educated at Winchester School and Uni- 
versity College, London, and continued his 
technical training with Crompton and Co., 
of Llanelly and Chelmsford. In 1896 he 
went out to India in order to carry out 
hydro-electric installation work at Dar- 
jeeling. Two years later he was appointed 
Electrical Inspecting Engineer to the Bengal 
Government, and in 1905 he was made 
Electrical Adviser to the Indian Government. 
Meares assisted the late Mr. G. T. Barlow in 
preparing the schemes for harnessing sources 
of hydro-electric energy, and, following the 
death of Mr. Barlow, he completed the 
“Preliminary Report on the Water Power 
Resources of India,” which was published in 
1919. In addition to being the Chief Engi- 
neer of Hydro-Electric Survey, he was also 
officiating Controller of Patents (India) in 
1910 and 1914. His work for India was 
recognised by the bestowal of the C.I.E. in 
1922, and he retired in 1924. Among his many 
published works we may recall some examples 
which have run through many editions. There 
are “ The Law Relating to Electrical Energy 
in India, (sixth edition, 1941); and “ Elec- 
trical Engineering Practice.’’ The fifth edition 
of the latter book, written in collaboration with 
Mr. R. E. Neale, was published in 1942. 
Other books by Mr. Meares are ‘“‘ Hydro- 
Electric Development ” and ‘“ Water Power 
in India.’””’ He was a member of the Institu- 
tion of Civil Engineers, the Institution of 
Electrical Engineers, the Institution of 
Engineers (India), and a Fellow of the Royal 
Asiatic Society. 








Lette to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 





S.R. ‘MERCHANT NAVY ” CLASS 
“LOCOMOTIVES 


Str,—As your leading article of December 
2lst implies, the discussion on Mr. Bulleid’s 


paper was disappointing. Surely such a paper 
should attract the leading locomotive men of 








the country—men most fitted to put really 


pertinent questions which would have main- 
tained a high level of debate and elicited useful 
information. 

Mr. Bulleid stated that all holes in the fire-box 
plates were drilled before assembly and, in the 
case of the wrapper plates, prior to bending. 
Surely he does not drill all plates of both inner 
and outer boxes? If he does, how is perfect 
alignment ensured when the holes are tapped 
for the stays? From an examination of a 
cross section of the fire-box it is apparent that 
some of the stay holes are not normal to the 
surface of the inner wrapper plates, due to the 
divergence of the water legs towards the top 
of the box ; how could such holes be correctly 
drilled prior to bending and assembly ? 

The thermic siphons are said to be made from 
a single plate, but surely two plates are required 
one for each half. From the photograph it 
appears that the siphon is in two parts with a 
welded seam on the centre line. If it is, indeed, 
formed from a single plate, Mr. Hadfield is the 
more to be congratulated upon the production 
and it is to be hoped that he will publish details 
of the method of working the metal. 

The presence of the siphons results in a flow 
of “solid ” water to the narrow space between 
the inner and outer throat plates. If only the 
siphons could be reversed so that the inlet 
** necks ” were connected to the water space 
between the back plates a very desirable flow 
of “solid ” water would be set up along the 
narrow water legs to feed the siphons, with 
results that must be beneficial. These narrow 
water spaces are normally filled with a water- 
steam mixture and both stays and inner plates 
operate under very trying conditions. With 
siphons in the proposed position it would be 
difficult to fire a wide box, but mechanical 
stokers of the underfeed type would overcome 
the trouble. 

It is interesting to learn that the oil bath 
proved troublesome at just those places at 
which leakage was to be expected, 7.e., at joints 
of access covers. Contrary to previously pub- 
lished reports, Mr. Bulleid does not yet claim to 
have produced a completely dustproof and oil- 
tight enclosure. In view of his efforts to 
minimise attention to oil feeding points, it 
would be interesting to learn Mr. Bulleid’s 
reasons for not incorporating roller bearings for 
all axle journals, for the big ends of the outside 
connecting-rods, and for the side rod bearings. 
Such bearings have been in use in America for 
some time and records of the results obtained 
are doubtless available. It would seem that 
oiling could be reduced to a marked extent on 
normal locomotives if all pin joints of the 
motion (valve gear) were fitted with the so- 
called “‘ oilless ” bearings, i.e., bushes of com- ° 
pressed powdered bronze impregnated with oil. 
Why are locomotive engineers so slow to depart 
from the conventional ? There appears to be 
no record of a single application of such 
** oilless ”’ bushes, and until Mr. Bulleid intro- 
duced the “‘ Circlip ” the traditional taper pin, 
with its costly fitting procedure, reigned 
supreme. 

One contributor to the discussion (Mr. 
Williams) referred to the footplate of the engine 
and spoke as if commodious cabs and power 
reversing gears had never before been provided 
on English engines. As far back as 1900 Mr. 
James Holden produced the famous “ Claud 
Hamilton,” with a cab which was spacious 
and comfortable. There followed, in 1911, the 
equally famous “1500” class—a_ beautiful 
engine with a cab which lacked nothing in the 
way of shelter or seats. Numerous 0-6—0 goods 
engines had excellent cabs, and in 1920-22 
Mr. A. J. Hill constructed twenty-five very fine 
engines of this class. They were provided with 
commodious cabs and were the most powerful 
0-6-0 engines in the country. 

The later “ Clauds” and the ‘“ 1500” class 








were fitted with air-operated power reversing 
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gear, which gave “‘ finger-tip ” control and made 
provision for hand operation in the event of 
failure of the air supply. During various foot- 
plate trips on both classes of engine the writer 
met favourable comments on both cabs and 
power reversing gear—the latter feature in 
particular was a boon, as hand manipulation of 
the Stephenson link motion called for real 
effort. 

Referring to another speaker’s comments 
upon firing practice, it is customary to leave the 
fire-door partially open during running and an 
internal deflector is provided to direct the air 
down towards the fire bed. It is not uncommon 
for these deflectors to work loose and on occasion 
they may be observed lying beside the track, 
flung there by an exasperated fireman. After 
the first world war the G.E.R. received a number 
of 2-8-0 “‘R.O.D.” engines, designed by Mr. 
Robinson, of the G.E.R., and built for the War 
Office. These engines had steel fire-boxes and 
@ small plate affixed to the fire-box back plate 
informed the crew of the fact. What the crew 
was supposed to do about it the writer could not 
ascertain. Maybe Mr. MacDermid can throw 
some light on the experience gained with the 
fire-boxes of these engines. The writer 
remembers that they were viewed with suspicion 
—we were all very “copper conscious’’ at 
Stratford, and it was held that tube plate 
troubles and steel boxes were inseparable. 

Things may be different to-day, but in those 
days there appeared to belittle, if any, attempt to 
interest and instruct enginemen in the purpose 
and use of a new device or fitting, consequently 
it was either abused or left severely alone. On 
one trip a fresh crew took over the engine at 
Colchester, and the new fireman never once 
used the exhaust steam injector. On being 
questioned, he informed the writer that it was 
not in working order and said that such injectors 
never were of any use ; yet the original fireman 
had used nothing but that very injector during 
a 52-mile run with a heavy train! The moral is 
obvious. E. B. Parker. 

Little Sutton, Cheshire, 

January 5th. 
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Methods of Cleaning Modern Stoker-Fired 
Boiler Plant. London: The Boiler Availability 
Committee, 14, Old Square, Lincoln’s Inn, 
W.C.2.—The foreword of this bulletin states 
that it is the opinion of the Boiler Availability 
Committee that boiler plant generally is not 
being properly cleaned, and that there is no 
more effective way of improving availability 
at the present time than by thoroughly cleaning 
the heating surfaces of plant down to the base 
metal. The first section of the bulletin deals 
with cleaning under “ on-load ” and “‘ stand-by” 
conditions, and the second covers cleaning 
under “off-load” conditions. Briefly and 
clearly the various methods of effective boiler 
cleaning available are summarised. Appendices 
give detailed descriptions of a number of 
methods which have proved satisfactory at 
individual stations. 
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Iraq and India 


| he is quite impossible in a short survey to 
cover all the work in progress in the Empire 
or to mention all the plans that are in pre- 
paration. Consequently we restrict ourselves 
here to the mention of one scheme upon 
which work is going forward and two projects 
for India that are notable for foresight and 
breadth of vision. 

In 1939, as was recorded in our pages 
during June of that year, work upon a great 
project was started in Iraq to control flood 
flows of the Euphrates. Use was to be made 
of Lake Habbaniyah, at that time a landing- 
place for Empire flying-boats. The project 
called for the excavation of a channel about 
8 kiloms. long and 92m. wide from the river 
to the lake and the erection therein of a 
regulator, by which the flow of flood water 
into the lake could be controlled, together 
with certain dykes necessary to prevent 
water flowing back from the lake into the 
river lower down its course. For the purpose 
of reducing the level in the lake there was to 
be an escape channel leading to an unin- 
habited depression in the desert south of the 
lake. This channel was to be about 7 kiloms. 
long and 46m. wide, with a maximum depth 
of 17m. and the flow of the water was to be 
controlled by an escape regulator. 

Construction work on this scheme by the 
contractors, Balfour Beatty and Co., Ltd., 
was begun in the autumn of 1939 and the 
excavation of the Mujarah escape channel 
was completed by April, 1941, by which date 
the escape regulator was also complete except 
for its sluice gates and the roadway over it. 
At that time, too, nearly one-third of the 
excavation on the Ramadi inlet channel had 
been done. However, owing to the war, work 
upon the scheme then ceased. 

Towards the end of last year, by agreement 
with the Iraq Government, arrangements 
were made for the work to be taken up again. 
The scheme was also further enlarged by 
approval of the project for the excavation of 
the Dhibban channel, together with a regu- 
lator, which will permit water directed into 
the lake during the flood season to be passed 
back into the river during the low-water 
season, when it can be used for irrigation 
further downstream. This channel will be 
17m. wide and 30m. maximum depth as far 
as the regulator and 42m. wide and 54m. 
average depth beyond it. Its total length 
will be 64 kiloms. 

The works have been designed and are 
being constructed under the supervision of 
Messrs. Coode, Wilson, Vaughan-Lee and 
Gwyther, and are expected to be completed 
in about four years’ time. An accompanying 
engraving shows the Mujarahescape regulator. 

A project in India that deserves men- 
tion is that for development in the State 
of Hyderabad. It consists of a scheme for 
the encouragement of industries and 
agriculture within the State and was first 
published by Colonel E. W. Slaughter in 1944. 
It has since been examined by various post- 
war planning committees that have generally 
recommended to the State Government the 
proposals made. This is not the place for a 
full account of this remarkable plan. In 
brief, it includes the setting up of an entirely 
new industrial town supplied with power from 
hydro-electric stations further upstream on 
the Godaveri River and by steam power 
stations, the total output, at first, to be in the 
neighbourhood of 100,000 kW. A storage 
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and the water, after use for power generation, 
would ba distributed by perennial canals t, 
irrigate 8 lakhs of acres. The projeg 
includes a new bridge over the Godavey; 
River. In the neighbourhood of the py. 
posed new town there are extensive beds of 
coal, limestone is available in quantity, anj 
there are believed to be very large reserve 
of low-grade and high-grade hematite. Th 
plan provides for the development of a wid 
range of industries, including cement, fertj. 
lisers, calcium carbide, textiles, glass many. 
facture, agricultural tools, &c., and it is pro. 
posed that it should be carried out by , 
Godaveri Development Board. 

Another Indian project of considerabk 
irterest is that for the improved use of water 
in Bengal. The proposal now being examined 
as to its technical feasibility and cost includes 
the damming of the River Tista, a tributary 
of the Brahmaputra, to create a storage 
reservoir in a relatively narrow gorge in the 
Himalayas with a capacity of some 3 million 
acre-feet. Here power would be developed 
and the flow of the water controlled. In the 
neighbourhood of Jalpaiguri, about 100 miles 
further downstream, a barrage would be con. 
structed by the use of which the water level 
would be raised and some of the water 
directed into canals. These canals would feed 
numerous rivers of Northern Bengal, which 
flow only during the monsoon season and nor. 
mally become dry at other times of the year, 
Similarly, in South Bengal a barrage would 
be built across the Ganges to raise the level 
of its waters some 15ft. to 20ft. and allow 
water to be drawn off to feed minor rivers of 
the area that normally are dry except in the 
monsoon season. For Eastern Bengal the 
proposals envisage the construction of | 
barrage across the Brahmaputra River and 
the diversion of some of its waters into the 
“old” Brahmaputra River, which passes 
thiough Mymensingh and Dacca districts | 
and which is dry in winter time. All these 
proposals are for structures of very large size. 
That for the Brahmaputra is the one the 
technical feasibility of which is most in doubt. 
For that river is not very stable and is liable 
to change its course. Consequently any | 
disturbance of its régime needs very careful | 
consideration. 

America 

Much civil engineering work was going 
forward in America during the year, but we 
have space only for a very short reference to 
it. During the war, owing to the increased 
demand for power, work on the development 
of the Tennessee Valley was accelerated 
rather than retarded and a number of new 
dams were built. The more notable amongst 
them on account of the fact that for geological 
and other reasons its design departed con- | 
siderably from the standardised types built 
elsewhere is the Kentucky dam near the 
junction of the Tennessee with the Ohio 
River. Like other dams on the system, this 
one is designed to produce power, improve 
navigation, and reduce flood levels. 

Another big scheme under construction 
during the year was the Colorado-Big 
Thompson aqueduct. It includes the driving 
of a tunnel under the Rocky Mountains, and 
we hope in the near future to give some 
account of it in our pages. 

One other matter may be referred to before 
we close this account. Civil engineers will 
recall that in 1940 there occured in America 
the collapse under the influence of a high 
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bridge, and that that event caused the aero- 
dynamic stability of many other similar 
structures to be examined. For the design 
of a new structure to replace the old, it was 
decided to undertake a research into the 
factors involved, and in order that a model 
of reasonably large scale could be tested, a 
wind tunnel with a throat section, 10ft. by 
100ft., was built at the University of Wash- 
ington. Experiments were carried out in 
this tunnel of a full-length 50 : 1 scale model 
of the bridge, the air stream being main- 
tained by ten 7}£t. diameter propellers driven 
by 75 H.P. motors. The new design thus 
developed calls for a cable sag ratio of 1 to 10 
and a trussed type stiffening member 33ft. 





uneconomical in themselves, which can only be 
justified if the major projects are developed. 
The project that created more discussion 
than any other during the year was that for 
the generation of power from the tides in 
the Severn estuary. The maximum output 
would reach about 800,000 kW. This project 
was first fully examined bya Committee which 
reported in 1933. The barrage would be 
sited at English Stones and single-tide 
working would be adopted, power being 
generated only on the outflowing tide. To 
equalise the cyclical output, varying from 
nothing to a maximum in each twelve hours, 
the 1933 Committee proposed the construc- 
tion of a pumped storage reservoir. It was 





taking into account the restriction on out- 
put up to 1970, estimated to reach a figure 
of 15 per cent. Nor were certain favourable 
factors, such as some saving in the main- 
tenance cost of steam power stations relieved 
of load, included in the calculation. No 
decision was reached by the Government 
during the year as to whether the project 
was to be proceeded with or not. Nor was 
any action taken on the Committee’s proposal 
that a new model of the structure should be 
made by the use of which the influence of the 
rearranged barrage on the régime of the 
Severn estuary could be estimated. 

One matter, however, does seem to have 
been settled by the report of the Technical 
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MUJARAH ESCAPE REGULATOR OF HABBANIYAH SCHEME, 


deep, as compared with an 8ft. deep plate 
girder in the original structure. All members 
are designed to present the minimum frontal 
area to winds. Open truss floor beams are 
used, and slots in the roadway were found 
to be beneficial in stabilising the bridge. The 
new bridge, which will make use of the exist- 
ing piers and have the same length of central 
span, 2800ft., will be wider than the old and 
provide for four traffic lanes. 


Reconstruction and Other Plans at Home 


Plenty of schemes for new works were under 
consideration in this country during 1945. 
But details of few were fully settled and many 
have yet to go out to contract. Notable a- 
mongst long-term plans were those for Glasgow 
and Merseyside, both of a nature similar to the 
Greater London Plan, published in the pre- 
ceding year and showing the same breadth 
of view. Many other towns and cities were 
engaged during the year on planning for the 
future, and much of the work planned will 
necessarily require the services of civil engi- 
neers in the future. 

Of more direct civil engineering interest 
were the schemes published by the North of 
Scotland Hydro-Electric Board for the 
development of water power in Scotland. 
Schemes already published provide for a total 
installed power capacity of 313,000 kW and 
include two major developments, Loch Sloy 
and Tummel Garry, of 130,000 kW and 
150,000 kW capacity respectively. Con- 
struction work has already been started 
on the first of these two. projects, Mr. 
James Williamson of Glasgow being the 
consulting engineer. The installed capacity 
of further projects, the plans for which 
are now far advanced though not yet 
published, totals 145,000 kW. The Glen 
Affric scheme of 60,000 kW is included 
amongst their number. Further schemes 
already surveyed but not yet far advanced as 
plans have a total capacity of 353,000 kW, ex- 
clusive of a large number of smaller schemes, 








also suggested that the barrage might be 
combined with a road bridge. 

In April last year a technical committee, 
composed of Sir William Halcrow, Mr. 
A. G. Vaughan-Lee and Mr. S. B. 
Donkin which had been appointed by 
the wartime Coalition Government to 
examine the project reported. It proposed 
the abandonment of the pumped storage 
scheme in view of the existence of the 
national grid, which would make it possible 
at almost any hour of the day or night to 
absorb the whole output. Up to about 1970, 
however, it might be necessary to impose some 
restriction on the output when the maximum 
generated coincided with minimum loading 
of the grid. As a result of advances in the 
technique of water power generation it was 
proposed that the number of turbines be 
reduced from seventy-two of 12,000-kW 
capacity as planned in 1933, to thirty-two 
of 25,000-kW, permitting a modification of 
the arrangement of the barrage and thereby 
reducing its cost. 

Owing to its cyclical output, the barrage 
would be unable to replace steam power 
stations, but only able to relieve them of load 
during certain hours in each day. The Com- 
mittee therefore made its economic calcula- 
tions on the basis of the cost of coal saved by 
the operation of the barrage. It was com- 
puted that the project would be economically 
justified if the price of coal in the South of 
England reached 49s. 1d. per ton by 1955, the 
earliest date at which the structure could 
start to operate. That cost of coal is some- 
what higher than that ruling at the present 
time. But the calculation appeared to 
protagonists of the barrage to have been 
made on unfavourable bases. The cost 
of construction was estimated on the basis 
of 1944, probably war-inflated, prices; the 
barrage was assumed to bear the whole 
capital and maintenance cost of a trans- 
mission line to the London area; and the 
calculation was adversely influenced by 
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Committee. It came to the conclusion that 
the barrage did not “marry” well with a 
bridge, and recommended that a road bridge 
should not form part of the project. The 
way was thus cleared for an alternative 
project for a road bridge between Aust Cliff 
and Beachley Peninsula, near Chepstow, 
plans for which are now being actively pre- 
pared. This bridge, it is reported, will be a 
multi-span structure with a navigation span 
of 1400ft. and a total length exceeding 
2 miles. It will carry two 22ft. carriageways 
and the cost, at pre-war prices, has been 
estimated at £2,500,000. 








Royat Statisticat Socrety : INDUSTRIAL APPLI- 
cations SecTion.—Before the war there .existed 
in the Royal Statistical Society an Industrial and 
Agricultural Research Section. The activities of 
this Section were suspended at the outbreak of 
hostilities, but the Society has decided that the 
Section shall be recgnstituted in the form of two 
separate Sections, a Research Section and an 
Industrial Applications Section. The latter has 
grown out of the successful activities of the inform- 
ally constituted Industrial Applications Group, 
which held seventeen discussion meetings in 
London from 1942-45. These catered for the 
greatly increased interest in the application of 
statistical methods in industrial problems, par- 
ticularly those associated with the control of 
quality of production. The activities of the Group 
have provided a common meeting ground for statis- 
ticians and engineers and the organisation of the 
Industrial Applications Section will ensure a 
permanent basis for discussion. 
concerned with the application of statistical tech- 
nique to industrial research, development, and 
manufacture, including inspection. It is organised 
in local groups, which may be formed wherever 
sufficient support is forthcoming. Groups have 
already been formed in Birmingham, London, and 
Sheffield, and one is in the process of formation in 
the North-East Coast area. Membership of the 
Section is open to all interested persons who are 
approved by the Section Committee. An annual 
subscription of 10s. is payable by non-fellows 
direct to the Society. Further information may be 
obtained from the assistant secretary, the Royal 
Statistical Society, 4, Portugal Street, London, 
W.C.2. 








The Section is . 
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Shipbuilding 


and Marine Engineering 


in 1945 


No. I1I—(Continued from page 45, January 11th) 


Some Machinery Outputs 


As already indicated, some of the outputs 
of ships and machinery were not quite 
so large as those of 1944, owing to the change 
over from wartime conditions to normal 
working, and the large amount of repair and 
reconditioning work which was done, and is 
still going on. On the whole, it can be stated 
that development has taken place in con- 
nection with all kinds of propelling and 
auxiliary machinery, and that Great Britain 
still holds the leading position. Some out- 
puts of machinery may be mentioned. In 
connection with steam turbines, the Parsons 
Marine Steam Turbine Company, Ltd., com- 
pleted during the past year 179,000 S.H.P. 
of marine geared turbine machinery, while 
120,000 S.H.P. of gearing were supplied for 
other marine engineering firms, and 282,000 
S.H.P. of gearing were cut during the year 
for outside firms. For naval work there was 
considerable development in the use of 
lighter and stronger fabricated gear casings. 
In the works of the Wallsend Slipway and 
Engineering Company, Ltd., 300,000 S.H.P. 
of naval machinery was built, and 345 oil- 
burning installations for marine and land 
work were completed, aggregating 495,000 
H.P. At the St. Peter’s Works of R. and W. 
Hawthorn, Leslie and Co., Ltd., steam tur- 
bines and oil engines of 217,000 S.H.P. were 
finished for naval and mercantile ships. 
Swan, Hunter and Wigham Richardson, Ltd., 
supplied 36,900 I.H.P. of oil engines and 
turbine machinery for nine ships, and, in 
addition, constructed auxiliaries, shafting, 
and propellers, which together with the main 
machinery, was installed by the firm in the 
Admiralty tankers “Olna,” “Empire Teslin,” 
and “Empire Tesdale’’ In addition, a 
large amount of general machinery overhauls 


8.T.H. TWIN DRIVER DOUBLE REDUCTION GEARING 





and repairs were carried out, and 76 ships 
were dry-docked or repaired afloat. 

At the Wallsend and Sunderland works of 
the North-Eastern Marine Engineering Com- 
pany (1938), Ltd., turbines and water-tube 
boilers, oil engines, and triple-expansion 
steam engines of 127,090 I.H.P. were com- 
pleted, and, in addition, the firm manufac- 
tured marine superheaters for 170 boilers, 
aggregating 166,000 I.H.P., for new and 
converted machinery The associated firm 
of George Clark (1938), Ltd., finished 19 sets 
of triple and compound engines, representing 
43,811 I.H.P., at the Sunderland works of 
John Dickenson and Sons; 15 sets of 220 
I.H.P. compound engines for T.1.D. tugs, 

gating some 4150 I.H.P., were built. 

The Pallion Works of William Doxford 
and Co., Ltd., built 19 sets of opposed-piston 
oil engines and engined 18 ships during the 
year. The methods used for the construc- 
tion of fabricated bed plates and columns 
were fully described in THE ENGINEER on 
August 3rd and 10th. 

At West Hartlepool, Richardsons West- 
garth and Co., Ltd., constructed six sets of 
6800 S.H.P. or 7360 I.H.P., geared steam 
turbines and water-tube boilers for fast 
tankers and cargo ships. The turbines were 
of special design, incorporating a simplified 
Richardsons Westgarth Brown Boveri con- 
struction, which gave most economical 
results in service. During the year further 
gear-cutting machinery was put to work. 

On the Clyde, David Rowan and Co., Ltd., 
finished during the year boileis and steam 
propelling machinery for 13 ships, totalling 
42,700 I.H.P., and 8 additional boilers of 
5850 I.H.P. were also supplied. These 
figures compare with 1944 figures of 16 ships 
of 50,200 total I.H.P., and 19 boilers of 7186 
I.H.P. Alexander Stephen and Sons, Ltd., 





at Linthouse, completed 58,000 S.H.P. of 
naval machinery in a destroyer and cargo 
liner. Barclay, Curle and Co., Ltd., finished 
12 sets of geared turbine, oil engine, and 
steam reciprocating engines, totalling 77,544 
I.H.P., and, in addition, supplied 15 boilers 
of 9941 total I.H.P. and 6670 I.H.P. of V.¢. 
couplings. John Brown and Co., Ltd., at 
Clydebank, carried out a large programme of 
naval work, and the year saw the machinery 
of the battleship “ Vanguard” and the 
cruiser “‘ Tiger ”’ well in hand, and important 
commercial orders were booked for liners and 
Cross-Channel vessels. The Fairfield output 
of machinery was mostly concerned with 
naval ships, and amounted to 196,500 S.H.P. 
At Greenock Scott’s Shipbuilding and Engi- 
neering Company, Ltd., completed a large 
naval programme, and mercantile orders 
were secured. John G. Kincaid and Co., Ltd, 
built machinery, steam and oil engines for 
14 ships, amounting to 42,845 I.H.P., and 
installed 27,700 I.H.P. At the Belfast and 
Glasgow establishments of Harland and 
Wolff, Ltd., 157,750 I.H.P. of machinery, 
mostly oil engines, were completed. During 
the year, however, a large part of the com- 
pany’s facilities were employed on extensive 
reconditioning of passenger vessels and 
repairs to various naval and mercantile 
vessels. ‘ 

At Vickers-Armstrongs, Ltd., Barrow-in- 
Furness, 57,800 H.P. of turbines and recipro- 
cating engines were completed. At Birken- 
head Cammell, Laird and Co., Ltd., com- 
pleted 136,150 8.H.P. of machinery for naval 
and mercantile ships. 

The destroyer firms—Yarrow and Co., 
Ltd., John Thornycroft and Co., Ltd., and 
J. Samuel White and Co., Ltd., of Cowes— 
were all busily engaged on naval machinery. 
For the smaller ships Hall, Russell and Co., 
Ltd., of Aberdeen, completed 11,300 I.H.P. 
of machinery, and outputs of 13,020 and 
12,550 were achieved by McKie and Baxter, 
Ltd., of Paisley, and Aitchison, Blair, Ltd. 
of Clydebank. 

Among the land firms which made an 
important contribution to marine machinery, 
the British Thomson-Houston Company, of 
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Rugby, calls for mention for both the naval 
and mercantile work completed. An inter- 
esting order was the supply of double- 
reduction geared turbine machinery for two 
frigates, the “Loch Tralaig’’ and ‘“ Loch 
Arkaig,”’ 2260-ton ships, built by the Caledon 
Shipbuilding and Engineering Company, Ltd., 
at Dundee. A view of this machinery under 
test and a general view of the gear-box are 





1650 square feet of superheater surface, 
and 6256 square feet of air heater surface. 
The steam conditions are 460 lb. pressure and 
750 deg. Fah. superheated temperature. 
Other types of special ships included the 
Ellerman cargo liner “ City of Durham,” the 
H.M. cable-laying ship ‘ Bullhead,” the 
tanker ‘ Olna,” with two further sets of 
boilers for sister ships, and the whale catcher 





3000 S.H.P. GEARED TURBINE UNIT ON TEST 


reproduced herewith. The twin-drive double- 
reduction gearing is, we are informed, the 
first of its kind for the Navy, and it transmits 
3000 S.H.P., reducing the turbine speed from 
5050.r.p.m. to 200 r.p.m. A feature of this 
installation was its quiet running. The elec- 
trically propelled Admiralty oil tanker ““Olna”’ 
ran successful trials, and work was con- 
tinued on duplicate machinery for other 
Anglo-Saxon Petroleum Company tankers 
now under construction. Orders for two sets 
of 13,000 S.H.P. turbo-electric propelling 
machinery were received during the year. 
One of these is a duplicate of the “ Ranga- 
tira’ twin-screw equipment which B.T.H. 
supplied, we may recall, in 1931 for Cross- 
Channel service in New Zealand. The other 
is for a new 17,000-ton tanker similar to two 
previous orders. Another order received was 
for an oil-electric propulsion equipment for 
a smaller tanker in which the engines will 
drive four alternators which will supply a 
single-propeller motor and certain A.C. 
motors. A large number of auxiliary 
turbo-generator sets were supplied and 
D.C. motors built for ship use, included 
thirty-one geared motors for one of the whal- 
ing factory ships now in the Antarctic. 


Marine Boiler Developments 


At Renfrew, 1945 saw the changeover from 
wartime to peace production, which was 
started before the cessation of hostilities. 
Babcock and Wilcox, Ltd., completed during 
the year boilers for a further 14 frigates for 
which construction the firm was responsible 
during the war. Other boiler equipments 
included those supplied for cargo liners, 
tankers, and crane ships. For this type of 


vessel the twin arrangement of single-pass 
header type boilers have a combined total 
of 


heating surface 10,400 square feet, 








** Southern Wilcox,” built for Chr. Salvesen 
and Co., of Leith. Work in progress, which 
was begun after the cessation of hostilities, 
included a long series of boilers for the Ben 
Line, the Blue Star Line, the Clan Line, 





Ellerman Lines, Ltd., and the Broken Hill 
Proprietary Company, of Australia, the 
Anglo-Saxon Petroleum Company, the 
British India Company, for standard cargo 
ships for the Australian Government, and 
the French Government, and for Elder 
and Fyffes banana ships with passenger 
accommodation, and further crane ships for 
heavy lifts. The boiler plant for the first 
Canadian Pacific cargo liner, the “‘ Beaver- 
dell,” built at Lithgow’s, was completed and 
installed with C. A. Parsons electric pro- 
pelling machinery. The reheat turbine 
machinery designed by C. A. Parsons and 
Co., Ltd., in collaboration with Mr. John 
Johnson, breaks new ground, and the trials 
of this interesting ship will be run about the 
end of the month. Steam is raised in Bab- 
cock-built Johnson boilers, having a blow-off 
pressure of 850 lb. per square inch and a 
superheated steam temperature of 850 deg. 
Fah. Work is proceeding on the boilers for 
two sister ships. An outstanding boiler 
contract received during the past year was 
that for two new Union Castle liners, which 
are to be constructed at Harland and Wolff’s 
Belfast yard. They are designed for 650 lb. 
pressure and 850 deg. Fah., with superheater 
control. Cross-Channel tonnagé ordered 
during the year with Babcock boilers 
includes three for ““ Mona’s Queen ”’ type of 
ships for the Isle of Man Steam Packet Com- 
pany, Ltd., and two for the “ St. Andrew ” 
class of Great WesternRailway steamers. 

In March last, by invitation of the 
Admiralty, we visited the works of Richard- 
sons Westgarth and Co., Ltd., at West 
Hartlepool, in order to inspect a demonstra- 
tion boiler of the Foster Wheeler type, with 
a normal evaporation of 32,500 lb. per hour 
and a pressure of 480 lb. per square inch. A 
full description of this boiler appeared in our 
issue of March 16th, 1945, and a view of the 
upper part of it is reproduced herewitb. 

During the year seven 16-knot cargo 
liners were fitted with the “ D ” type boiler 
referred to. They included a specially 
designed crane ship for heavy lifts, a fast 
P. & O. refrigerated ship for the Australian 





A—tElectric Generator D—Compressor 
B—Low-pressure turbine 


C—High-pressure turbine F—Air heater 


ESCHER Wyss 2000-KW AERODYNAMIC 


E—Heat exchanger 


G—Combustion air pre-heater 


H—lIntermediate cooler 
J—Hot air piping 
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service, and four fast tankers, all of which 
were put into service. Two fast refrigerated 
ships for the New Zealand trade and five 
fast cargo liners had “D” type boilers 
installed and are nearing completion. Up 
to the end of the year thirty British ships 
with this special type of boiler were in 
service. Following the development of a new 
design of Foster Wheeler. boiler during the 
war for use in H.M. ships, a new mercantile 
type of controlled superheat boiler, with a 
two-furnace construction, has been pro- 
duced. This new design has been chosen for 
the Orient liner to be built at Barrow-in- 
Furness by Vickers-Armstrongs, Ltd., and 
also for two Royal Mail cargo liners and a 
Cunard-Brocklebank liner under construc- 
tion at Harland and Wolff’s yard. In most 
cases this new type of boiler is designed to 
work at a pressure of 525 lb. per square inch, 
with a superheat temperature of 850 deg. 
Fah. In the larger liner class of ship large 
units are to be installed, each having an 
evaporation of 165,000 Ib. of steam per hour. 


Marine Gas Turbines 


The year 1945 marked important forward 
steps in the direction of the marine gas 
turbine, and both in this country, on the 
Continent, and in America, considerable 
progress was recorded. Of outstanding 
interest were the trials made by Professor 
Quiby on a 2000-kW aerodynamic closed- 
circuit turbine at the works of Escher Wyss 
at Zurich. A view of this plant is given in an 
accompanying illustration. This “ A.K.” 
plant takes its name from the work ot Pro- 
fessor J. Ackeret, of the Federal Institute 
of Technology, Zurich, and Dr. C. Keller, 
the head of the Escher Wyss research depart- 
ment. The development stage has now been 
completed and designs for large power land 
and marine sets have been got out. The 
general arrangement of the test plant and the 
component parts are shown. The aero- 
dynamic turbine, unlike the steam turbine, 
operates with a pressure ratio between the 
first and last stages of about 4, instead of 
700, and blading problems are correspond- 
ingly simplified. The tests showed overall 
efficiencies of over 30 per cent., an oil fuel 
consumption of 0-601b. per kilowatt-hour, 
with oil at 18,288 B.Th.U., a turbine effi- 
ciency of over 90 per cent., with a compressor 
efficiency of the same order. Ease of main- 
tenance, reliability of running, and accurate 
control were also established. It is pointed 
out that the maximum output of a single- 


square inch, and running at 3000 r.p.m., is 
100,000 kW, as against about 12,000 kW for 
an open-circuit gas turbine, and 50,000 kW 
for a steam turbine with cold cooling water. 

In America trials were made on a 2500 
S.H.P. gas turbine designed by the Elliot 
Company, of Jeanette, Pa., for a ship of the 
United States Navy. Other sets of turbines 
are being built for use with electric trans- 
mission and a reversible propeller. The 
lay-out of the Elliot-Lysholm turbine will 
be clearly seen in the accompanying drawing. 
The compressor takes in free air at 43 Ib. per 
square inch absolute and 300 deg. Fah. 
Passing through the intercooler, the tem- 
perature of the air is lowered, before it enters 


raised to a pressure of 96 lb. per square inch 
absolute. It then passes through the regene- 
rator, in which a portion of the heat in the 


the high-pressure compressor, in which it. is| ing 
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exhaust gas is recovered, before it enters the 
high-pressure combustion chamber. The 
oil fuel is burnt directly in the air 
stream, raising it to 1230 deg. Fah. a 
the outlet to the high-pressure turbine. Ih 
this turbine the heated air is expanded ty 
53 lb. per square inch absolute, sufficient 
power being developed to drive the loy. 
pressure air compressor. In the low-pressure 
combustion chamber the exhaust from the 
high-pressure turbine is reheated to raise 
its temperature to 1207 deg. Fah. before it 
is expanded in the low-pressure turbine. 
The — of the low-pressure turbine js 
5000 H.P., of which 2500 H.P. is absorbed 
by the high-pressure compressor drive, leay. 
ing the balance for propulsion. Cyck 
efficiencies of the order of 29-4 per cent 
were attained with fuel consumptions of the 
order of 0-47 lb. per 8.H.P.-hour. 








The Bristol 


At the beginning of the war it was generally 
thought that 0-303in. gums provided ade- 
quate defence for our bombers, provided that 
the guns were disposed in power-driven turrets 
and carried in sufficient numbers and this was, 
in fact, shown to be the case until the enemy 
began to fit armoured protection to the vulner- 
able parts of his aircraft. Furthermore, the 
rapid increase in aircraft speeds made 0-303in. 
guns less lethal. 

It soon became apparent that something 
better in the way of bomber. defence was 
required, and the Air Staff issued a statement 
of requirements calling for heavier armament. 
The Bristol Aeroplane Company, Ltd., offered 
a fully rotating turret carrying two Hispano 
20mm. guns for upper hemisphere defence, 
which incorporated an all-electric drive of the 
company’s own design. The object of this drive 
was to improve the sensitivity and touch which 
is so essential to accurate sighting under all 
flight conditions, and to obviate certain undesir- 
able features which are often inseparable from 
hydraulically operated turrets. 

The Bristol design was accepted by the Air 
Staff. The problems to be solved were consider- 
able, as at the time no information was available 
concerning the very heavy gun recoil and run- 
out loads that might be expected from two 
20 mm. guns mounted in a turret which had to 
be designed to fit into an aircraft structure which 
strictly limited its size. Design and manufacture 
proceeded concurrently and later extensive 
ground and air testing was done, both at the 
company’s works and at Government establish- 
ments. All the initial troubles were overcome 





shaft aerodynamic turbine working at a 
pressure of 30 atmospheres, or 450 lb. per 


and the result has been the production of the 


To Stack 
ry 


A—Low-pressure compressor 

B—Intercooler 

C—High-pressure compressor 

D—Regenerator 

E—High-pressure combustion chamber 

F—High-pressure turbine 

G—Low-pressure combustion chamber 

H—Low-pressure turbine 

J—Starting motor 

K—Output shaft 

L.—High-pressure compressor by-pass 
duct 

M—Low-pressure turbine by-pass duct 


N—High-pressure compressor by-pass 
valve 


O—Low-pressure turbine by-pass valve 
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LAYOUT OF 2500 B.H.P. 
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Cooling —> 
Water «— 
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ELLIOT-LYSHOLM GAS TURBINE PLANT 


Gun Turret 


Bristol “ B.17” turret, which is installed in 
Britain’s latest heavy bomber, the Avro 
“Lincoln.” Had the war continued, the 
advent of the Bristol “‘ B.17 ” turret would, it is 
believed, have had a considerable effect on our 
aerial strategy, because our heavy bombers 
could have been used more extensively for day- 
light operations with a lower percentage of 
loss from enemy fighter action, on account of 
the extra protection which is afforded by larger. 
calibre guns. 

The gunner’s adjustable seat is placed 
centrally over the ammunition tanks, which 
have a capacity of 380 rounds per gun. Empty 
cases are collected in collapsible canvas bags 
which are outside the gunner’s legs. The guns 
are fired electrically and are laid through the 
medium of the Mark II.C. gyro gunsight. The 
gun may be cocked and recocked by a com- 
pressed air system. 

The turret is controlled in azimuth and zenith 
by the “ Bristol” all-electric drive, which 
employs a motor generator unit consisting of two 
similar generators driven from the main aircraft 
supply by a common motor, and two turret 
motors which are driven respectively by these 
two generators. The zenith motor elevates and 
depresses the guns between the specification 
limits of 45 deg. in elevation and 10 deg. in 
depression, while the other motor directs the 
guns through 360 deg. in either azimuth direc- 
tion. A hand rotation mechanism is provided 
for use when servicing the turret when not under 
power, or in case of emergency. The gunner’s 
control handles are placed in a central position 
and operate two potentiometers, which vary 
and/or reverse the field current of each 
generator. Any variation is therefore repro- 
duced in the armature current of the turret 
motor to which the generator is electrically 
connected. Each control handle is fitted with 
the normal type of grasp-operated master lever 
and gun firing trigger. 

A “taboo” mechanism prevents the guns 
from striking the aircraft fairings and also 
protects the pilot and fuel tanks, while an elec- 
trical gun fire interrupter prevents bullets from 
striking any part of the aircraft structure that 
comes within the field of fire of the guns. The 
ammunition belts are conveyed to the guns 
from the ammunition boxes below the gunner’s 
seat. Electrically driven feed assisters are used 
to lift the ammunition belts to the guns, The 
barrels of the guns project through sliding 
draught-proof panels, which are fitted to the 
non-retractable transparent cupola. The rear 
half of the cupola can be jettisoned to provide 
quick exit in case of emergency. 

The main current supply from the aircraft 
generators is controlled by a circuit breaker in 
the airframe near the turret. The circuit 
breaker may be operated alternatively by 





press button “stop” and “start” switches 
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rn amma 

in the aircraft, or by similar switches in the 

turret. When either “ start” button is pressed 

the circuit breaker closes and the motor 
erator unit is set in motion. 

The motor generator unit consists of a central 

electric motor with direct drive to two gene- 
rators, which are on each side of the motor 
generator. The left-hand generator supplies 
current to the armature circuit of the turret 
rotation motor, the right-hand generator excites 
the armature circuit of the elevation motor. 
The field coils of the turret rotation and gun 
elevation motors have constant separate excita- 
tion ; hence the speed and direction of rotation 
of these motors is controlled by the current 
flowing in their armature circuits—that is, by 
the direction and magnitude of the current 
supplied by the relevant generator. The field 
windings of each generator are excited separ- 
ately, but the field current is varied in magni- 
tude and direction by potentiometers which 
are linked with and operated by the gunner’s 
control handles. Any change in the field 
current reproduces corresponding variations in 
the armature current of the generator and its 
appropriate motor. 

The turret control handles are of the twin- 
grip type. Each grip is fitted with a grasp- 
operated master control lever, which, when 
depressed, closes a switch in the field circuits 
of both generators. Gun firing triggers are 
placed on each control handle. The triggers 
are connected to the guns so that when either 
of them is depressed both guns fire simul- 
taneously. When the control handles are 
turned about their vertical axis in either 
direction, the turret rotates in the same direc- 
tion and by swinging the hand grips backwards 
and forwards about their horizontal axis the 
guns are elevated or depressed in relation to the 
displacement of the handles. 

The guns are fired by solenoids which are 
attached to the bodies of the guns and are 
operated through relays from the gun firing 
levers on the control handles. The circuit 
includes @ master switch and the switches of 
the gun fire interrupter. The control of the 
servo motors of the ammunition feed assisters 
is also included in the gun firing circuits. 

The gun fire interrupter and the gun travel 
interrupter or “‘ taboo ” mechanism are largely 
combined in the same mechanism, which con- 
sists of a metal drum which rotates on a vertical 
spindle at the front of the turret and is gear 
driven from the fixed ring of the turret rotation 
mechanism so that it rotates once for each 
complete rotation of the turret. A mechanical 


linkage with the torque tube between the gun 
cradle brackets moves the drum up and down 
as the guns are elevated or depressed. The gun 
fire interrupter drum is divided into two 
sections, which are electrically insulated from 
each other, the upper section corresponding to 
the left-hand gun, the 
lower to the right-hand 
gun. Flush with the 
surface of each of these 
sections of the drum is 
an “image ”’ of insula- 
ting material conform- 
ing in shape to the 
outline of those parts 
of the aircraft which 
come within the field 
of fire of the guns. 
Each gun firing circuit 
is wired to a “‘wiper”’ 
contact on its appro- 
priate section of the 
drum, and to a group 
of three contact points 
which press lightly on 
the drum surface and 
are held side by side 
in a fixed bracket on 
the turret frame. At 
low rotational speeds 
of the turret only the 
central contact of each 
group of three is opera- 
tive, so that the gun 
firing circuit is inter- 
rupted when the drum 
moves to bring this 
contact on to the insu- 
lated image. The side 
contacts are automatic- 
ally brought into use 
to provide advance ROTATION 
operation of the gun MOTOR 5 
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fire interrupter at turret 
rotation speeds exceed- \ 
ing 15 deg. per second. 
At speeds above 45 deg. 
per second a centrifugal 
switch comes into opera- 
tion and breaks the 
firing circuit completely so that the guns are 
inoperative at high speeds of traverse. 

The gun “taboo” gear is operated by an 
edge cam at the bottom of the gun fire 
interrupter drum. The shape of the cam is 
chiefly determined by the contour of the aircraft 
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fairing around the turret. As the guns are 
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GUN TURRET ASSEMBLY 


depressed the descending drum brings the edge 
cam into engagement with a roller lever which 
operates the elevation control potentiometer 
so that the guns are raised clear of the fairing. 

At the lower end of the interrupter drum 
there is a raised flange which, in conjunction 
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ARRANGEMENT OF GUN TURRET 


with a contacting lever, actuates two limit 
switches so that one switch comes into operation 
at approximately 3 deg. before the guns are at 
the limit of elevation and the other operates at 
approximately 3deg. before the point of 
maximum depression is reached. These switches 
cut off the current supply to the elevation 
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ARRANGEMENT OF CONTROLS 


motor and prevent further travel of the guns 
under power. This eliminates the risk of 
damage which would result in driving the 
mechanism hard against positive stops. 








Mr. J. HeptEy Jones, South Wales district 





ere of Hadfields, Ltd., has changed his 
dress to 53, Grove Road, Newport, Mon. 
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The Physical Society’s Exhibition 


No. IlI—(Continued from page 37, January 11th) 


MONGST the various exhibits shown by the 

Plastics Division of Imperial Chemical Indus- 
tries, Ltd., those demonstrating the ease with 
which ‘“ Perspex” can be used for the con- 
struction of scientific equipment aroused 
interest. The illustration Fig. 6 shows a yarn 
testing machine made partially of “‘ Perspex.”’ 
This equipment is designed for the measurement 
of yarn regularity by means of an air leak from 
a calibrated jet through which the yarn is 
traversed. It will be noticed that the main 
support of the machine consists of panels of 
transparent and black ‘“ Perspex” cemented 
together. Transparent ‘‘ Perspex’”’ sheet is 
used for the column supporting the drum on 
which are recorded changes in diameter of the 
yarn passing through the jet. In addition, 
‘“* Perspex’? is used for winding bobbins and 
many other parts. Another interesting piece of 
** Perspex” laboratory equipment was a creep 
test cabinet, measuring 2ft. by 16}in. by 14}in. 
It was built up of jin. sheet cemented together 
by means of chloroform. The apparatus con- 
sisted of a thermostatically controlled cabinet 








FIG. 6-YARN TESTING MACHINE—I.C.I. 


with a specimen under load Creep in such a 
cabinet can be measured periodically over a 
period of months. The construction of such a 
cabinet presents no difficulties and the finished 
work has the advantage of its exceptional 
clarity, which enables the interior to be clearly 
observed. Apart from “‘ Perspex ’’ laboratory 
equipment, several examples of machined 
‘* Perspex ’’ and various optical components of 
‘** Transpex ’’ 1 and 2 were shown, together with 
** Alkathene ”’ bottles, filter funnels, tubes, and 
valves suitable for handling and storing highly 
corrosive chemicals known to attack glass. 

The firm of Elliott Brothers (London), Ltd., 
showed a large number of instruments for power, 
voltage, temperature, &c., measurement and 
recording, transformer test sets, potentiometers, 
and so forth. Limitations of space in these days 
of continued paper shortage prevent extended 
reference to these exhibits. 

A typical instrument is the recording milli- 
ammeter illustrated in Fig. 7. This instru- 
ment is of the permanent magnet moving coil 
type for use on D.C. circuits. Full-scale 
deflection is obtained with a power consump- 
tion in the moving coil of about 1 milliwatt, 
and the instrument is damped magnetically. 
The resistance of the moving coil lies between 
1000 and 1200 ohms. Each roll for the chart 
is 65ft. long, and, the clock speed being lin. 
per hour, will last for one month. The driving 
clock runs for eight days without rewinding, 


and can be removed as a unit if found necessary. 

A multi-element wattmeter transmitter on 
view has been designed to measure the total 
load on large power stations, and transmit the 
readings to the boiler-house, turbine room, 
control room, &c. The modern practice of 
running the generators in a large station in 
groups with the group bus-bars tied through 
reactors to limit the fault power, renders the 
summation current transformer method of 
measuring the total power inaccurate, or, if 














Fic. 7—RECORDING MILLIAMMETER—ELLIOTT 


the groups are not always synchronised, 
impossible. The wattmeter is of the vertical- 
spindle, multiple-disc, induction type, and is 
made with four, six, eight, ten, twelve, or 
fourteen elements. It is temperature com- 
pensated, and complies in all respects with the 
accuracy requirements of B.S.S. 89 for switch 
board pattern three-phase wattmeters, even 
if the loads are not synchronised. It is designed 
for back-of-panel mounting, and is provided 
with a Il4in. edgewise scale which projects 














Fic. 8&—S"' TYPE RECORDER—ELLIOTT 
through the panel. The transmitter is of the 
Elliott-Shotter contactless type. The watt- 
meter transmitter may be used in conjunction 
with a large double-faced internally illuminated 
indicator for installation in a_boiler-house. 
This type of indicator incorporates two D.C. 
moving coil movements, and the wide angle of 
deflection (250 deg.) is obtained without the 
use of gearing. 

A number of recording instruments, known 





as types “L” and “S” respectively, were on 


view. These instruments are adaptable to , 
number of purposes. Fitted with a single 
moving coil system, they can be calibrated fo, 
use with thermo-electric pyrometers, tot, 
radiation pyrometers, and for gas analysis . 
and fitted with the bridge cross-coil system, 
which has two coils with a fixed angle betwee, 
them, and is controlled by the current Passing 
through one of them, and not by suspensiop 
strips or springs, as in the case of the single ¢oj) 
system, they can be calibrated with associated 
Wheatstone bridge for use with electricg| 
distance thermometers and electrical humidity 
meters. In the case of the “L” recorder, , 
double taut suspension is used in which the 
moving system is supported in the air gap of 
the magnet pole pieces by thin metal strips, one 
at each end of the coil and held in tension by 
tension heads at the top and bottom, with 4 
zero adjustment to the top one. The “§” 
recorder, a smaller and cheaper edition of the 
same instrument, is illustrated in Fig. 8. [| 
has a pivoted movement. 

An interesting pyrometer testing equipment 
was exhibited by Wild-Barfield Electric Fur. 
naces, Ltd. The equipment is designed to meet 
the growing demand for primary standardisa. 
tion of pyrometer installations and checking 














FiG. 9-PYROMETER TESTING FURNACE 
—WILD-BARFIELD 


the accuracy of the instrument complete with 5 
thermo-couple and compensating leads, and of | 
the thermo-couple and instrument independ- | 


ently. The equipment is designed to use the 7 
known freezing points of certain materials as a 
standard of comparison for the corresponding 
reading of the pyrometer under test. 

The equipment comprises an electric furnace, 
illustrated in Fig. 9, which clearly shows the 
general construction. The containers for the 
standard melts are of metallised mild steel, 
flanged at the top to hold them securely and [ 
centrally in the heating chamber. A mild steel 
closed-end immersion tube containing the 
thermo-couple under test is supported in the 
container by a cover plate in such a way that 
the tube is held centrally in the melt and at the 
correct depth. The containers are supplied 
filled with materials whose freezing points have 
been certified by the National Physical Labora- 
tory to the nearest 1-0 deg. Cent. Special con- 
tainers are available, if required, with exception- 
ally pure materials having freezing points 
certified to the nearest 0-1 deg. Cent. The 
furnace is well insulated to ensure a slow cooling 
rate when the element is switched off, and is 
fitted with a damper near the bottom, so that 4 
draught can be induced. through the chamber 





to give rapid cooling after a test. 
The usual procedure for the primary test 
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of the pyrometer installation as a whole is to 
make a check at a temperature near to that at 
which the pyrometer normally operates, but 
the pyrometer can be tested at all available 
freezing points within its range. Having 
plugged the furnace into the supply and placed 
the appropriate container in the chamber, the 
usual preliminaries of checking the zero settings 
of the instruments can be carried out while the 
material is heating up. When the contents of 
the container are molten, the thermo-couple is 
inserted into the immersion tube and the furnace 
switched off. The reading of the instrument 
under test is noted every thirty seconds, com- 
mencing at a temperature approximately 
20 deg. Cent. above the known freezing point, 
and continuing until the temperature is approxi- 
mately 20 deg. Cent. below this point. The 
temperature reading obtained at the freezing 
point (when successive readings at thirty- 
second intervals show no decrease) is compared 
with the known freezing point of the material 
in the container, as indicated by the figure 
engraved on the container flange. If these 
values agree within the prescribed limits, the 
accuracy of the installation as a whole is proved. 
If the instrument reading appears to be incor- 
rect, the duration of the period of steady 
temperature is sufficient to permit a test of the 
thermo-couple to check whether it is developing 
the correct E.M.F., using a portable potentio- 
meter which has previously been prepared for 
such a test. 

The furnace is suitable for operation on 
200/250 volts, single-phase, 50-cycle, A.C, 
supply, and for a maximum temperature of 
900 deg. Fah. It is supplied complete 
cable with 


with 6ft. of three-core flexible 

adaptor for the furnace plug, the feed 
end being bare for connection to consumers’ 
fittings. : 


The introscopes shown by the Foster Instru- 
ment Company, Ltd., were typical of a range of 
instruments for the visual examination of 
cylinder bores and liners, rotor bores, boiler 
tubes, drill tubes for oil wells, and similar appli- 
cations. In principle the instrument consists 
of a long hollow tube carrying a lamp at one 
end to illuminate the surface under examination, 
and a prism and suitable optical system to 
produce a magnified image of the surface in an 
eyepiece mounted at the other end of the tube. 
To extend the range of application of the instru- 
ment a variety of alternative fittings is manu- 
factured. For example, a system of jointed 
tubes can be supplied for the inspection of long 
bores, such as aircraft wing spars. In this case 
special care is taken to ensure that the joints do 
not interfere with the accurate alignment of the 
optical system, and continuity of the lamp 
circuit is provided by highly finished taper 
push joints in small sizes and by screwed joints 
in the larger-sized tubes. To facilitate the 
inspection of bottle-shaped interior surfaces a 
hinged lamp fitting can be supplied. This 








ee Typical Surfaces 
Angle of Light 





Angle of View 


FiG. 10—-INTROSCOPE WITH HINGED FITTING 
~FOSTER 
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fitting is mounted on a spring-controlled hinge, 
so that the lamp housing is forced into axial 
alignment with the tube when it is being inserted 
into the. bore, but springs into its ‘‘ working ”’ 
position as shown in Fig. 10, when it reaches the 
enlarged portion of the bore. Other interchange- 
able fittings are designed for giving forward 
axial, forward diagonal, and annular views, the 
first-named being useful for examining the 
closed end of a bore or cylinder. The lamp is 
supplied from a 2, 4, or 6-volt accumulator. 
Alternatively, where A.C. supply is available a 
step-down transformer is supplied, fitted with 


brightness of the lamp to be adjusted as desired. 
The plug fitted may be two-pin or lamp 
socket connection, as desired. A “daylight” 
lamp can be supplied in instances where 
colour is important in the surface being 
examined. 

The same firm also showed the “ Teloscale”’ 
pyrometer indicator which is designed to indi- 
cate the temperature of a furnace, for instance, 
in such a way that the indication will be visible 
at a considerable distance from the furnace. 
Thus the operators, while moving about the 
plant, can read the temperature from a distance 
of approximately 60ft. In the normal pyrometer 
the pointer is actuated by the measuring current 
and there is a practical limit to the size of the 
pointer, imposed by frictional errors. In the 
“‘ Teloscale ’’ the problem is solved by project- 
ing an enlarged image of the pointer and the 
operative part of the scale on a self-luminous 
screen, and the makers claim to have achieved 
a greater degree of enlargement than has been 
possible heretofore. This instrument can be 
supplied in the direct deflectional or in the 
potentiometric form. Both models are similar 
in appearance and identical in size. 

Amongst. the exhibits of the General 
Electric Company, Ltd., of Magnet House, 
Kingsway, London, was cathode ray appara- 





revolution by a contact on the shaft, and 
trigger the time base. These can be rotated 
bodily round the shaft so as to occupy any 
desired position. When all the windings are 
sound, a series of parallel and equal ordinates 
are shown upon the oscillograph screen, but 
if any of the sections is faulty, its ordinates are 
of different heights from the others. A dead 
short-circuited coil will have no voltage across 
it, and its ordinates will therefore have zero 
height; while an earthed connection in a 
winding will be shown by a gradual reduction 
in the height of the neighbouring ordinates 
down to the axis. An open-circuited section 
would have all the voltage drop applied to its 
ends, and this is indicated by a sudden high 
peak. 

The electronic fault finder apparatus exhi- 
bited and shown in Fig. 11 herewith is a 
development of the foregoing scheme for the 
finding and recognition of faults in squirrel-cage 
rotors, as well as other rotors and stators. Such 
plant presents a rather more difficult problem 
than the D.C. armature, in that contact cannot 
be made with each coil of the winding, and some 
substitute for the commutator and brushes 
is required. Accordingly, an electromagnet 
excited from a D.C. source is so arranged that 





its flux becomes interlinked with the individual 
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tus, used in the works of the firm for 
motor testing. 

One of the simplest applications of the cathode 
ray oscillograph is its use as a differential 
balance, whereby the: characteristics of one 
piece of apparatus or circuit can be compared 
with those of another similar unit by connecting 
each across one pair of deflectors of the cathode 
ray oscillograph, with the articles under test 
performing their normal functions. 

In the winding comparator exhibited, this 
scheme had been improved upon. The coil 
under test and the standard. were each connected 
in series with a variable resistance and a 
variable capacity, the two circuits then being 
connected in parallal, and also to a high- 
frequency supply at about 2400 cycles per 
second. In the case of the oscillograph con- 
nections, one pair of plates was in parallel with 
one of the variable condensers, and the other 
pair was connected as a bridge across the two 
paths for the currents, at the inner terminals 
of the variable condensers. When the two 
articles are exactly similar, no voltage is applied 
across the Y plates, and the oscillograph traces 
out a horizontal line. Any dissimilarity causes 
a voltage to appear across the Y plates, and 
gives a widely looped figure. Owing to the 
great sensitivity provided by this type of figure, 
it was possible to distinguish readily between the 
different types of fault, such as short-circuited 
or open-circuited turns. 

The location of faults in a D.C. armature has 
been effected by means of an apparatus com- 
prising a bed, and means for rotating the arma- 
ture at something ap i its normal 
speed. Two pairs of brushes attached to the 
bed are lowered on to the commutator, of which 
one pair are 180 electrical degrees apart and 
act as feeding points, while the others are 
arranged to bear upon adjacent, or next to 
adjacent, sectors. These brushes are con- 
nected to the vertical deflectors of the oscillo- 
graph. There is also another pair of brushes 





a rheostat in the secondary circuit to allow the 





that are short-circuited together once per 





Fic. 11—-ELECTRONIC ROTOR TESTER-G.E.C. 


windings as they pass in succession™before its 
poles. For example, the poles may be brought 
very close to adjacent teeth of the core, or, 
in the case of a consequent pole stator, one 
wound pole and the adjacent consequent pole 
would be nearly bridged by the magnet. Then 
a momentary voltage and circulating current 
would be generated in each winding, which 
would produce a proportionate secondary or 
“reflected ” voltage in the magnet coils. The 
Y plates of the oscillograph are connected 
across the latter. It is evident that the current 
induced in the sections of the winding will be 





FiG. 12—TEST RECORD-G.E.C. 


directly affected by their impedance, which, in 
turn, is affected by any fault they may possess, 
and the result will be a sequence of vertical 
peaks exemplified by those in Fig. 12.. Among 
the faults that are definitely revealed are 
broken joints, high resistance joints such as 
those due to bad soldering, and also all the 
possible faults in the wound rotor or stator, 
including earthed winding, short-circuited turns, 
magnetically bridged coils and broken shading 
rings. In the case illustrated, Fig. 12, shows 
asymmetry due to bad soldering. 


(To be continued) 
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Industrial and Labour Notes 


National Financial Policy 

The Federation of British Industries 

has submitted to the Chancellor of the Exche- 
quer a statement concerning national financial 
policy, which stresses, in particular, the need 
that everything should be done in the next 
Budget to encourage production. It is sug- 
gested that the Budget should distinguish 
between capital account and revenue and 
expenditure account, and it is emphasised that 
the capital account should not be used as a 
means of covering up a revenue account deficit. 
In the capital account provision should . be 
made for interest and sinking fund, and, in the 
case of wasting assets, proper and full provision 
for writing off their cost over their estimated 
life. 

On the subject of nationalisation, the state- 
ment says that it becomes imperative that if the 
financial results of nationalised enterprises are 
to be intelligently appreciated, they must be 
separated from the general Budget and drawn 
up on a commercial basis. They should, it is 
suggested, be reported on by independent 
qualified auditors and published. Furthermore, 
nationalised industries should provide their fair 
contribution to the national finances, for unless 
this principle is adopted the sections of industry 
left under private ownership and the general 
taxpayer will be called upon to bear a greatly 
increased burden of taxation. 

When the accounts have been redrawn in this 
way, it will become clear how great is the gap 
between revenue’ and expenditure, which will 
eventually have to be bridged. The Federa- 
tion’s opinion is that the main contribution 
must come from the reduction of non-produc- 
tive expenditure. All possible economies must 
be made in national expenditure, and national 
production must be increased. The Federation 
welcomes the Chancellor’s remarks that he is 
anxious to remove the excess profits tax, which 
it regards as a serious deterrent to efficient pro- 
ductive enterprise. The circumstances of the 
war which justified E.P.T. have now passed, 
and the Federation claims that it is desirable in 
the interests of expansion that the hampering 
effect on production which results from high 
atxation should be removed. 

Anglo-Belgian Industrial Conversations 

A delegation of the Central Industrial 
Committee of Belgium arrived in London on 
Monday last, January 14th, for talks with the 
Federation of British Industries. The delega- 
tion is led by Monsieur Van der Rest, President 
of the Central Industrial Committee of Belgium, 
and other members are :—Monsieur Delbaere, 
(President of the Flemish Economic Union), 
Monsieur Paul Beernaerts (weaving), Monsieur 
Louis Dehasse (coal), Monsieur Pierre de 
Roubaix (chemicals), Monsieur Fernand Frenay 
(engineering), Monsieur Paul Henrard (iron and 
steel), and Monsieur M. Meeus (Economic 
Director of the Central Industrial Committee). 
A group of industrialists under the leadership 
of Sir Clive Baillieu, is representing the F.B.I. 
during these conversations, which are the first 
to take place between representatives of British 
and Belgian industry since the war. The 
opportunity is being taken to survey major 
economic problems facing both countries, and 
it is hoped that at a later date conferences will 
follow on more specific issues between repre- 
sentatives of the particular industries con 
cerned. 


Careers in Iron and Steel 

Recruitment by the iron and steel 
industry of the best types of operatives, tech- 
nicians, and commercial stafis is of considerable 
importance if the industry is to make its proper 
contribution to reconstruction and national 
prosperiiy in the coming years. The fact that 
the iron and steel industry affords a wide variety 
of’ employment in the technical, managerial, 
commercial, and administrative departments is 


brough, expressing the company’s desire to 
attract to its service candidates of ability, 
aptitude, and personality. The pamphlet has 
been designed to bring to the notice of parents, 
young men, and educationists the opportunities 
of training fora career within the Dorman, Long 
organisation, and contains a good deal of infor- 
mation about the production and technical 
departments, the commercial, accountancy, 
and clerical sections, as well as particulars of 
training and employment. 

The Tube Investments Group of engineering 
industries has also issued some details of a com- 
prehensive scheme of education and vocational 
training up to the age of twenty-one, planned 
for all boys entering its service. It will be 
administered at each of the larger works of the 
Group by a specially appointed training officer 
and training committee, consisting of representa- 
tives of the management and the employees, 
whose task it will be to watch the development 
of each boy individually and advise on his 
course of study and future training. Whilst 
it is not considered possible to determine a boy’s 
bent, except in a general way, at the age of 
sixteen, the trainees, on the recommendations 
of the training committee, will be placed initially 
in one of the following courses :—Commercial, 
craft and technical, draughtsmanship, and tube 
mills. If the boys show that they cannot 
benefit by further theoretical education, their 
training will be confined to the practical side, 
but a close watch will be maintained by the 
training committee for those who may develop 
at a later stage. 


The Trade Disputes and Trade Unions Act 


In an interview with Labour Press 
Service, Sir Walter Citrine, general secretary of 
the Trades Union Congress, has lately made 
some comments on the repeal of the Trade 
Disputes and Trade Unions Act, foreshadowed 
in the King’s Speech. Sir Walter said that the 
T.U.C. view, broadly, was that in substance it 
wanted repeal of the existing disabilities under 
the Act and reinstatement to the unions of the 
powers they formerly exercised before the 
passing of the 1927 Act. He thought that a 
brake upon the possibility of a general strike 
was necessary, but he did not think that it 
should be a legislative brake. His view was 
that self-government within the unions was as 
important as in any other sphere. He was con- 
vinced that the responsibility devolving on the 
trade union movement, when faced with a 
contingency like a general strike, was so great 
that only in exceptional circumstances, and 
when no other remedy appeared possible, would 
such a method be likely to be employed. 

Sir Walter expressed the belief that the 
restraint and the brake were to be found 
within the trade union movement, and in its 
own sense of the responsibilities which devolved 
upon it. At the same time, he thought it was 
incumbent upon the trade union movement to 
state unequivocally to its membership what 
repeal of the sections dealing with the general 
strike and the large-scale sympathetic strike 
really meant. In other words, the unions were 
being entrusted by Parliament and the com- 
munity with a very great power, and they must 
show that they could exercise that power with 
judgment and restraint. 


Working Parties 

An article, entitled ‘‘ What’s Behind 
the Working Parties?” contributed by Sir 
Stafford Cripps, President of the Board of 
Trade, to Labour Press Service, says that the 
Government’s decision to limit nationalisation 
to a specified number of industries during the 
life of the present Parliament meant that some- 
thing like 80 per cent. of industry would still be 
left to private enterprise. The supervision of a 
large part of that wide industrial field was the 
responsibility of the Board of Trade, which had 
to see that during the difficult transitional 
period the maximum productive efficiency was 


postponed for thirty days. 
Workers’ Union, with a membership of 200,000, 
also issued instructions for strike action over a 
wages increase demand. This strike, which 
started on Tuesday last, invoives the General 
Electric and Westinghouse companies, and the 
electrical division of the 


home and of the all-important export drive, 
It was obvious that for a year or two Britis, 
industries would have no difficulty in seljj 
abroad all they could produce, but a time woul 
come when it might be difficult to find and 
all the markets we needed, and it would be 
fatal to wait until those difficulties were Upon 
us. This breathing space must therefore |p 
used: to make our industries more competitive, 
and it was with that end in view that the policy 
of establishing working parties, industry by 
industry, had been adopted. ‘ 
The working party was a device for securing 
the best possible guidance on the policies whic) 
should be adopted to bring an industry to the 
highest pitch of efficiency under private enter. 
prise. Advice must come from industry itself, 
because that was where all the past experienc 
resided ; employers and workers should be 
equally represented, because both sides not 
only had a contribution to make, but would 
also have to carry out any plans that might be 
decided upon ; and the public and Parliament 
must be satisfied, whatever the recommenda. 
tions might be, that they were truly in the 
national interest, and that the two sides of 
industry had not “ganged up” against the 
consumer for their own advantage. Independ. 
ent members appointed from outside the 
industry were selected for their expert know. 
ledge and ability in such fields as economics, 
engineering, research, design, and so on, and 
independent chairmen had been similarly 
selected, purely an grounds of ability. 


Industrial Accident Prevention 

The wartime arrangement between 
the Ministry of Labour and National Service and 
the Royal Society for the Prevention of Acci- 
dents, under which a free service of accident 
prevention material has been supplied to several 
thousand firms engaged on war work, is to come 
to an end on March 3lst next. Under a new 
arrangement, the industrial side of the Society 
will revert to a membership basis, though it will 
continue to work in the closest touch with the 
Government. Service to its members will be 
provided on a co-operative, non-profit-making 


that which was operated by the Royal Society for 
the Prevention of Accidents up to 1940. The 
scheme has been so designed that membership 
service fees will cover the cost of the Society's 


the Society to provide additional material, such 
as posters and bulletins, according to the needs 
of individual works, at little more than the cost 
of printing and distribution. 
Ammerican Strikes 

On Sunday last it was announced that 
the strike of 700,000 steel workers in the U.S.A. 
which was timed to begin on January 14th had 
been postponed for a week. This news followed 
conferences which had taken place during the 
week-end between President Truman, Mr. 
Benjamin Fairless, head of the United States 
Steel Corporation, and Mr. Philip Murray, 
President of the Congress of Industrial Organi- 
sations. It was understood that further con- 
ferences would take place on Wednesday last 
with a view to effecting a settlement of the 
dispute. The steel companies are reported to 
have offered a wage increase of 15 cents an hour, 
whilst the union is demanding an increase of 
19-5 cents an hour. 
Another strike, involving some 235,000 
workers, has been called for by the National 
Federation of Telephone Workers, but it was 
announced on Monday last that this had been 
The Electrical 


General Motors 








stressed in a pamphlet, which has just been 
issued by Dorman, Long and Co., Ltd., Middles- 


achieved in the interests both of consumers at 


Corporation. 





basis. A new membership scheme will replace | 


staff and overhead expenses, and of a basic | 
service to members. This method will enable | 
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French Engineering News 


(From our French Correspondent) 
Panis, Friday. 


Work on the Kembs hydraulic power-pro- 
ducing plant, damaged by the Germans, is 
going ahead steadily, with the aid of the Swiss, 
who wish free navigation to be re-established 
on the Rhine. By the end of March it is hoped 
that four out of six generator groups will be at 
work, although repair of the actual barrage 
wil] not be complete and the head available will 
be less than normal. The plant should be back 
to pre-war production by September of this 
year. In March, however, it will produce about 
30 million kilowatt-hours, and in September, if 
the work really is completed, double that pro- 
duction should be achieved. 

* * * 

Two new projects are also under way. One, 
in the south, is for the construction of a high- 
tension line which will link the plant at Rybrug 
with that at Kembs. Some 90 out of the 120 
pylons necessary are already erected. In the 
north, the Briey region will be linked to Cologne, 
half of this line having already been completed. 
This work is part of a plan to draw current 
from Germany. Before the war there were 
four links, representing about 35,000 kW. To 
expedite the work of tying more lines up with 
the German network, wood pylons injected with 
creosote, because of the cement shortage, will 
be used. These pylons will run over some 
80 kiloms. between Merziy and Landre, where 
a 220,000/150,000-volt transformer will be 
installed. ‘The problem of transporting this 
unit from Creusot to Landre proved very diffi- 
cult under present transport conditions. Work 
on the Cologne-Briey should be finished by 
March 15th. The French-occupied zone of 
Germany is at present producing about 300 
million kilowatt-hours per year, but by the end 
of the year it is expected that the zone will be 
producing up to one milliard kipwett-houre. 

* 

The next six months will see the establish- 
ment of the first plan for the modernisation of 
economic equipment. The four objects are an 
increase in French and Colonial production and 
world exchange, particularly for commodities 
favourable to France; to raise production 
levels until they compare favourably with 
countries with high output; the assurance of 
full employment and to improve living conditions 
and raise the standard of life. Public or private 
workshops and equipment which sustained war 
damage will be reconstructed, and works com- 
mittees will be set up, as well as co-ordinating 
committees, consisting of officials responsible 
to the Minister. Representatives of administra- 
tion and experts and representatives of pro- 
fessional bodies and trade unions will form 
modernisation commissions. The general com- 
mission will have the full use of the national 
economic centre during the period of elaborat- 
ing the plan. A council of twelve or fourteen 
will sit with the President of the Government, 
the Minister of National Economy, the High 
Commissioner of the Plan, and other Ministers 
interested in economic affairs. Monsieur Jean 
Monnet is to draw up a list of possible coun- 
cillors to submit to the President. The council 
will nominate members for the different 
modernisation commissions. The four com- 
missions to be set up for this part of the plan 
are metallurgical, coal, hydraulic, and agri- 
culture. 

* * * 

Food problems, which are the dominant note 
in France at present, are seriously affecting the 
daily life, and even the industrial output, of 
France. During the seven months since the 
war ended, the position has in. many respect 
worsened, and the country is anxious and 
despondent. 
rationing is being relaxed in Belgium and 
Holland, feels very bitter about the reintroduc- 
tion of bread rationing in France. The wheat 
position is bad, partly owing to the poor 
harvest, and there is also a good deal of trouble 
over the meat supply. Paris has had. no meat 
distribution for two weeks. Potatoes are also 
in very short supply, and sugar production is 


The Frenchman, who reads how | been 


Notes and 


Rail and Road 


8.R. Burrer Stor CoLiision.—On Monday 
morning, January 14th, a Southern Railway train 
from Pokesdown, near Bournemouth, hit the buffer 
stops at platform 14 at Waterloo Station. As a 
result, about fifty passengers were injured, most 
of them slightly. No serious delay to the services 
was incurred. 

MANCHESTER'S TROLLEYBUSES.—A further 18 
miles of Manchester’s tramway routes are to be 
converted for trolleybus services, following a recom- 
mendation made by the Transport Committee in 
1938. Contfacts are reported to have been placed 
for the purchase of forty-one trolleybuses at a cost 
of £161,972. 

Express Motor Coacu Srrvices.—While the 
full-scale resumption of express coach services will 
not be possible until the labour and vehicle position 
becomes normal, it is hoped that some of these 
services may be resumed shortly. The Minister of 
War Transport has informed operators that having 
regard to the improved labour position, the regional 
transport commissioners will be prepared in suitable 
cases to consider applications for the resumption of 
express motor coach services as from February Ist. 

THE DESIGN OF PASSENGER TRaINS.—In sum- 
marising @ survey of railway passenger travel, 
which has been made in the U.S.A., The Railway 
Age says : “ The design of passenger trains and the 
types of service offered are no longer to be governed, 
as they were too many times in the past, by the 
convenience of the operating and mechanical depart- 
ments. The overwhelming percentage of officers in 
these departments, and most importantly executive 
officers, have lost any thoughts they may have had 
that passenger service was a nuisance. In the 
future, passenger service will be governed to the 
greatest extent possible by the desires and needs of 
the passenger.” 

Cuina’s RECONSTRUCTION PLians.—Several 
important reconstruction and development plans 
are now occupying the attention of the Chinese 
Government, according to China Newsweek. One 
of particular interest is the five-year plan to improve 
national communications by the construction of 
over 9000 miles of new railways. A detailed scheme 
has been drawn up by the Ministry of Communica- 
tions and approved by the Central Planning Board. 
Work will be begun during the second half of this 
year, and it is hoped that by the end of 1951 
administrative centres, important sea and river 
ports, as well as areas rich in natural resources, will 
be linked by rail. 


Air and Water 


8.B.A.C. Catrro Orrice.—In pursuance of its 
policy of opening branch offices in leading potential 
aircraft markets overseas, the Society of British 
Aircraft Constructors has now appointed Colonel 
E. P. J. Ryan as its regional representative for the 
Middle East and Greece. He will shortly be estab- 
lished at the Society’s office in Cairo. Individual 
British aircraft manufacturers will retain their own 
salesmen and agents abroad, Colonel Ryan’s func- 
tion being to further the interests and well-being 
of the British aircraft industry as a whole, and to 
act as a channel of information between the British 
industry and every class of aircraft operator in 
Turkey, Persia, Iraq, Syria, the Lebanon, Saudi 
Arabia, Palestine, Egypt, Anglo-Egyptian Sudan, 
Abyssinia, Eritrea, and Greece. 

San Francisco AND OAKLAND Bay BripDGE.— 
The California State Board of Public Works is 
undertaking a comprehensive engineering and 
financial survey which will include preliminary 


bridge. Engineering News-Record states that the 
estimated cost of the survey is 115,000 dollars, of 
which 40,000 dollars has already been appropriated, 
and its purpose is to find relief for traffic congestion 
on the present bridge. On completion of the double- 
decked structure in 1936, engineers believed its 
capacity to be 80,000 motor-cars per day. Possible 
sites for a second bridge spanning the bay have not 
discussed officially, and it is considered that 
five years would be required to complete plans and 
specifications, and to build any proposed bridge. 
CaNADIAN NATIONAL Harsours Boarp.—Accord- 
ing to statistics published recently by Foreign 
Commerce Weekly, there was, during the five-year 
period 1940-1944 inclusive, a decline in the total 
volume of water-borne cargo passing through the 
eight ports controlled by the Canadian National 
Harbours Board (Halifax, Saint John, Quebec, 





200,000 tons short. 


Three Rivers, Montreal, Chicoutimi, Vancouver, 


work on a second San Francisco and Oakland Bay | }, 
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and Churchill). The volume of cargo dealt with 
was 30,048,502 short tons in 1940, and 25,266,024 
tons in 1944. During the same period ship arrivals 
in these harbours also declined from 46,100 to 38,042 
and their net registered tonnage from 36,658,366 
to 27,019,836. Montreal, which in 1940 dealt with 
more water-borne cargo than both Halifax and 
Vancouver, handled less in 1944 than either of these 
two cities. Montreal’s tonnage diminished from 
13,127,595 to 5,284,174 short tons during the period, 
while in Vancouver the tonnage rose from 6,539,875 
to 6,811,290 and in Halifax from 3,338,589 to 
6,258,290 short tons. Montreal’s decline was 
caused by the diversion of the commodities for- 
merly handled at that port, such as crude petroleum 
which came by pipe line, coal which came by rail 
from the United States rather than from Great 
Britain by water, and grain which was diverted to 
other ports, particularly Halifax. 


Miscellanea 


CorrectTion.—In our issue of, January 11th the 
caption beneath the engraving of the North British 
locomotive on page 42 should have read “ X D” 
class locomotive for the Indian Railways. The 
“15 F” class locomotive was illustrated in the 
Supplement to the issue of January 4th. 


QuEEN Mary Cottece.—Dr. Edmund Giffen, 
Professor of Civil and Mechanical Engineering, 
University of London, Queen Mary College, will 
deliver his inaugural lecture in the Hatton Lecture 
Theatre of the College on Thursday, January 31st, 
at 4.30 p.m. His subject is ‘““ Engineering Research 
in the University.” Sir William Stanier will 
preside. 

Dunvee Factory Extension.—The Board of 
Trade has announced that the National Cash 
Register Company, Ltd., is to extend its new 
factory at Dundee for the production of accounting 
machines. Manufacture of these machines will 
begin in January, 1947, whilst production of cash 
registers will be started in the spring of this year. 
Part of the company’s output will be for the export 
market, and it is expected that employment will 
eventually .be provided for about 2000 workers. 
The total factory site covers 45 acres. 

Export or Hanp Toots.—Following recent 
amendments to the export control list, hand tools 
are no longer subject to export licensing. Accord- 
ingly, the Hand Tools Export Section of the Indus- 
tries and Manufactures (Engineering) Department 
of the Board of Trade at Woodthorne, Tettenhall, 
Wolverhampton, which has dealt with matters 
relating to the export of hand tools, has been dis- 
banded. In future, general inquiries and corre- 


‘|spondence concerned with exports of hand tools 


should be addressed to the Ministry of Supply 
and Aircraft Production, Engineering Industries 
Division, I.C. House, Millbank, London, 8.W.1. 
Wortp PowrEr CoNFERENCE.—Dr. Gano Dunn, 
of the U.S.A., has been elected a vice-chairman of 
the International Executive Council of the World 
Power Conference. Dr. Dunn has been president 
of the J. G. White Engineering Corporation since 
1913, is a Past-President of the American Institute 
of Electrical Engineers, and has been Chairman of 
the Visiting Committee, Bureau of Standards, since 
1928. He was awarded the Townsend Harris Medal 
in 1933 and the Edison Medal in 1937. Dr. Dunn 
was a United States official delegate and member 
of the Executive Committee, Third World Power 
Conference held in Washington in 1936, and has 
been Chairman of the American National Com- 
mittee of the Conference since June, 1945. 
Evurope’s Coat Suppiies.—The European Coal 
Organisation, which was set up provisionally in 
May of last year, has now been formally established 
y an ment signed by the Governments 
of Great Britain, the United States of America 
Belgium, Denmark, France, Greece, Luxemburg, 
the Netherlands, Norway, and Turkey. The Govern- 
ment of Czechoslovakia has intimated that it will 
join at an early date, and provision is also being made 
for other Governments to become part of the 
Organisation. The purpose of the Organisation is 
to promote the supply and equitable distribution of 
coal and certain types of coal-mining supplies and 
equipment, while safeguarding as far as possible 
the interests of producers and consumers. The 
Organisation keeps itself informed of European 
coal production and distribution, including the 
allocation of German coal export surpluses; such 
information will be disseminated and recommenda- 
tions made to the Governments concerned. Mr. 
J. Eaton Griffith, former head of the Ministry of 
Fuel and Power, Overseas Directorate, has been 








appointed Chairman of the Organisation. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Austrian Engineers 
Monday, Jan. 28th.—69, Greencroft Gardens, London, 
N.W.6. “Electric Networks, Some Aspects of 
General Interest,’” W. Saraga. 7.15 p.m. 
British Association of Chemists 
To-day, Jan. 18th.—LiverPoot Section: The Uni- 
versity, Liverpool. ‘‘ Molecular Orientation of 
Fibres,” J. M. Preston. 7.30 p.m. 
Friday, Jan. 25th—Norts anp Dersy SEcTION: 
Leicester Technical College, Leicester. ‘‘ Protection 
Against Industrial Poisons,” S. H. Wilkes. 7 p.m. 


Institute of British Foundrymen 

Saturday, Jan. 19th.—Lincotn Section: Technical 
College, Lincoln. ‘Scientific Measurement in the 
Foundry,” A. Scattergood. 2.45 p.m. : 

Saturday, Jan. 26th.—E, Miptanps Brancu : Technical 
College, Derby. ‘‘Mechanisation to Maintain 
Foundry Production,” G. W. Nicholls. 6 p.m.— 
Baristot Branco: Merchant Venturers’ Technical 
College, Unity Street, Bristol. ‘‘ The Technological 
Principles of Casting Design,’ V. M. Shestopal. 
7 p.m.—FaLxirkK SEcTION: Temperance Café, Lint 
Riggs, Falkirk. ‘Cupola Practice,” D. H. Young. 
6 p.m.—WaLES AND Mon. BrancH: Engineers’ 
Institute, Park Place, Cardiff ‘* Technique in Pro- 
duction of High-Strength, Aluminium Castings,” 
A. L, Pendry. 2.30 p.m. 

Monday, Jan. 28th.—SHEFFIELD Brancu: Royal Vic- 
toria Station Hotel, Sheffield. ‘“‘ Place of the 
Foundry in Industry,” F. Whitehouse. 7 p.m. 

Institute of Refrigeration 

Thursday, Jan. 24th.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1l. ‘“‘ Freon’ Refrigerants,” 
A. M. Clark. 5.30 p.m. 

Institute of Road Transport Engineers 

Monday, Jan. 21st.—MANcHESTER BraNncu : Engineers’ 
Club, Albert Square, Manchester. “* Recent 
Developments in Lubrication,” Philip H. Moore. 
6 p.m. 

¥ Institute of Transport 

To-day, Jan, 18th.—TEEs-sIDE CENTRE: Cleveland 
Scientific and Technical Institution, Middlesbrough. 
** Aviation in the Modern Transport Sphere,” Air 
Vice-Marshal D. Bennett. 7 p.m. 

Institute of Welding 

To-day, Jan, 18th.—E. ScoTLanD Brancu: Heriot Watt 
College, Chambers Street, Edinburgh. ‘‘ The Lay- 
out for Welding,” W. A. Roy. 7.30 p.m. 

Wednesday, Jan. 23rd.—WoOLVERHAMPTON BRANCH: 
Victoria Hotel, Wolverhampton. ‘Modern Gas 
Welding: Practices and Techniques,” F. Clark. 
7 p.m. 

Institution of Automobile Engineers 

Monday, Jan. 21st.—Giascow Branca: Inst. of Engi- 
neers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow. ‘Engine Proportions, with Special 
Reference to Stroke/Bore Ratio,” A. Mitchell. 
7.30 p.m. 

Tuesday, Jan. 22nd.—BrrwIncHAM Branco: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. ‘Aluminium and the Automobile 
Engineer,” E. G. West. 6.15 p.m. 

Thursday, Jan. 24th—BristoL BrancH: Merchant 
Venturers’ Technical College, Unity Street, Bristol. 
‘Car Chassis Frame Design,” D. Bastow. 7 p.m.— 
MANCHESTER Branco: Engineers’ Club Albert, 
Square, Manchester. Presidential Address, “* The 
Automobile and the Community—A Study in 
Action and Reaction,’ F. G. Woollard. 7 p.m. 

Institution of Civil Engineers 

Tuesday, Jan. 22nd.—S. Waites aND Mon. Assoc.: 
Engineers’ Institute, Park Place, Cardiff. “‘ High- 
Pressure Petrol Pipe Line in North-West Europe,” 
H. M. Everett. 6 p.m.—Great George Street, 8.W.1. 
** The Ilford Tube,” G. L. Groves. 5.30 p.m. 

Wednesday, Jan. 23rd.—N.W. Assoc.: Engineers’ Club, 
Albert Square, Manchester. ‘‘ Explosives for Civil 
Engineering Work,” J. Lorimer. 6.30 p.m. 


Institution of Electrical Engineers 

To-day, Jan. 18th.—N.E. Stupents: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. ‘‘ The Design 
and Application of Protective Gear to Power Plant 
in U.S.S.R.,”” H. N. Hedley. 6.30 p.m. 

Saturday, Jan. 19th.—N. Miptanp SrupeEnts: Elec- 
tricity Offices, Whitehall Road, Leeds. Chairman’s 
Address, A. Kelso. 2.30 p.m. 

Monday, Jan. 21st.—MrErsEY anp N. WALES CENTRE: 
Royal Institution, Colquitt Street, Liverpool. 
** Recent Progress in the Design of the High-Voltage 
Overhead Lines of the British Grid System,” W.J 
Nicholls. 6 p.m. 

Tuesday, Jan. 22nd.—Scottish CENTRE: Royal Tech- 
nical College, George Street, Glasgow. ‘“ The 
Operation, Maintenance, and Testing of Overhead 
Lines and Associated Outdoor Equipment on A.C. 
Systems,” R. C. Hatton and J. McCombe. 6.15 p.m. 

Wednesday, Jan. 23rd.—Scottisu CENTRE: Caledonian 
Hotel, Aberdeen. ‘‘The Operation, Maintenance, 
and Testing of Overhead Lines and Associated Out- 
door Equipment on A.C. Systems,” R. C. Hatton 
and J. McCombe. 7.45 p.m. 


Tuesday, Jan. 22nd.—College of Technology, 


ment, W.C.2. 
Navigation,” J. A. Pierce. 6.45 p.m. 
Friday, Jan. 25th.—MEASUREMENTS SECTION : 
Place, Victoria Embankment, W.C.2. “ 
ments for Special Purposes,”’ R. W. Griffin. 5.30 p.m. 
—Socorrish STupDENTs : 
Cambuslang, Glasgow. 
oe in Automatic Telephony,”’ R. Brough. 
.15 p.m. ’ 
Monday, “med 28th.—Savoy Place, Victoria Embank- 
ment, W.C.2. Informal meeting. ‘ Electrical Aids 
to Coal Production,” R. Crawford. 5.30 p.m.— 
N.E, Centre: Neville Hall, Westgate Road, New- 
castle-on-Tyne. ‘Stray Losses in Synchronous 
Electrical Machinery,” P. Richardson. 6.15 p.m.— 
S. Miptanp CENTRE: James Watt Memorial Insti: 
tute, Great Charles Street, Birmingham. “ Per- 
ong Magnets,” A. Edwards and D. J. Desmond. 
p.m. 
Institution of Factory Managers 
Wednesday, Jan, 23rd.—8.E. Lonpon Brancu: Bon- 
nington Hotel, Southampton Row, W.C.1. “‘ Selec- 
tion Techniques,” A. Stevenson. 6.30 p.m. 


Institution of Mechanical Engineers 

To-day, Jan. 18th.—Storey’s Gate, Westminster, 8.W.1. 
‘“The Development of the La Mont Boiler in Great 
Britain,” G. A. Plummer; and ‘* Operating Experi- 
ence with La Mont Boilers, with ~~ ference 
to Feed Water Problems,” G. A. J. Begg, W. M. 
Hebblethwaite, and G. Cooke. 5.30 p.m.—ScoTrisH 
GrapuaTEs: Royal Technical College, Glasgow. 
“The Technical Approach to Mathematics,” R. M. 
Lenedi. 7.30 p.m. 

Saturday, Jan. 19th.—M1pLanp Grapvuates: Chamber 
of Commerce Buildings, 95, New Street, Birming- 
ham. “‘ Pulverised Coal for a Modern Drop Forge,” 
J. M. Austin. 2.30 p.m. 

Friday, Jan. 25th.—Storey’s Gate, 8.W.1. ‘* Recent 
Developments in Alternating-Current Turbo-Elec- 
tric Ship Propulsion,” G. O. Watson. 5.30 p.m. 

Saturday, Jan. 26th.—YorksHIRE GRapvUATEs: Hotel 

Metropole, Leeds. “‘ The Use of Centrifugal Pumps 

on Liquids Other than Water,” J. A._ Fuller. 


2.30 p.m. 
Monday, Jan. 28th.—N.E. Brancu: News Theatre, 
Pilgrim Hall, Newcastle-on-Tyne. ‘‘ The Scientist 
in Wartime,” Sir Edward V. Appleton. 6 p.m. 


Institution of Production Engineers 
To-day, Jan. 18th.—Coventry Sercrion: Technical 
College, Coventry. ‘‘A Review of the Develop- 
ment of Rubber to Metal Bonding,” C. M. Blow. 
6.45 p.m.—WEsTERN Section: The Grand Hotel, 
Broad Street, Bristol. ‘* Personnel Management,” 
L. E. Broome. 6.45 p.m.—MANCHESTER SECTION : 
Mechanics Institute, bre “The Foreman: His 
Training and Function in Industry,” K. G. Fenelon. 
7.15 p.m. 

Saturday, Jan. 19th.—MancuHEsTER SEcTION : Liverpool 
University, Brownlow. ‘‘ The Foreman—His Train- 
ing and Function in Industry,” K. G. Fenelon. 
2.30 p.m.—NoOTTINGHAM SEcTION : Gas Showrooms, 
Lower Parliament Street, Nottingham. ‘ The 
Effects of Development in Light Alloys on Future 
Design,” E. G. West. 2.30 p.m. 
Monday, Jan. 2\st.—Dersy Sus-Section: School of 
Art, Green Lane, Derby. ‘‘ Costing as Applied to 
Industry,” 8S. C. Roberts. 6.30 p.m.—Hatirax 
Section : Technical College, Huddersfield. Lecture, 
** Automatic Electrical Control Gear.”” 7 p.m. 
Friday, Jan 25th.—Lixcotn SuB-SectTion: Technical 
College, Lincoln. ‘“* Broaching,” H. H. Harley. 
6.30 p.m. 

Sandeman: 28th—-N.E. GrapuaTEs : Gas Showrooms, 
St. John Street, Newcastle-on-Tyne. Lecture, 
“Production Planning and Control.’ 6.30 p.m. 


Institution of Sanitary Engineers 


To-day, Jan. 18th.—Caxton Hall, Westminster, 8.W.1. 
Presidential Address, G. 8. McDonald. 6 p.m. 


Junior Institution of Engineers 
To-day, Jan. 18th.—39, Victoria Street,8.W.1. ‘“* Radar: 
A Problem in Mechanical Design,” Barry T. Turner, 
6.30 p.m. 
Friday, Jan. 25th.—39, Victoria Street, 8.W.1. “‘ Design 
of Concrete Roads,” C. E. Reynolds. 6.30 p.m. 
Keighley Association of Engineers 
To-day, Jan. 18th.—Devonshire Buildings, Devonshire 
Street, Keighley. ‘‘ Arc Welding Problems: Some 
Notes on Metallurgical Solution.”” H. F. Tremlett. 
7.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Friday, Jan. 25th.—Bolbec Hall, Newcastle-on-Tyne. 
“Developments in Marine Water-Tube Boiler 
Design,” R. E. Zoller. 6 p.m, 
Royal Society of Arts 
Monday, Jan. 21st.—John Adam Street, Adelphi, W.C.2. 
“* High Speed in Flight,” 8. G. Hooker. 1.45 p.m. 
Wednesday, Jan. 23rd.—John Adam Street, Adelphi, 
W.C.2. “Recent Developments in Agricultural 
Machinery,” 8. J. Wright. 1.45 p.m. 
Royal Statistical Society 
Friday, Jan. 25th.—E.L.M.A. Lighting Service Bureau, 
2, Savoy Hill, W.C.2. Symposium-on ‘‘ The Reli- 
ability of 100 Per Cent. Inspection,”’ 6.30 p.m. 
Sheffield Society of Engineers and Metallurgists 
Monday, Jan. 2\st.—Royal Victoria Station Hotel, Shef- 
field. Presidential Address, ‘‘ Ventilation and 
Heating in Factory and Foundry,’’ Ambrose Firth. 
6.15 p.m. ; 
Society of Instrument Technology 
Tuesday, Jan, 22nd.—London School of Tropical Medi- 
cine, Gower Street, W.C.1. ‘‘ Electronics Controls 
for Resistance Welders,” B. G. Higgins. 7 p.m. 
The Society of Inventors 
Man- 


“An Introduction to Hyperbolic 


Savoy 
Instru- 


26, Monkcastle Drive, 
“The Function of the 


Personal and Business 


Proressor R. G. W. Norris has been olecte 
President of the Association of Chemists. 

Mr. Frank Sutton has been appointed 
engineer to British Filters, Ltd., Maidenhead 
Mr. D. W. Cooper, lately Director of Maching 
Tool Disposal, Ministry of Supply, has joined the 
board of the Selson Machine Tool Company, Ltd, 
Tue Minister or Suppiy has to the 
release of Sir Geoffrey D. Burton from his appoint. 
ment as Director-General of Mechanical Equipment, 
Mr. H. Oakey Smitu has been appointed docks 
manager of the Manchester Ship Canal Company, 
in succession to Mr. Warren J. Bruce, who hag 
retired. 

Mr. JoHN Ayres has resigned his position ag 
general works manager of Simms Motor Units, Ltd, 
to become director and general manager of Flathers 
and Co., Ltd., Leeds. 

Tae Lonpon MIDLAND AND ScorTtTisH Ralitway 
ComPaNy announces that Mr. T. M. Herbert has 
been appointed manager of the scientific research 
department, Watford H.Q. 

JOHNSON AND PuHILLips, Ltd., Charlton, 8.E.7, 
announce that Mr. D. G. Rodger has been appointed 
assistant general manager (works). and Mr. G. T. W. 
Whitehead, assistant general manager (works). 
GLENFIELD AND KENNEDY, Ltd., and associated 
companies, the British Pitometer Company, Ltd., 
and Hydrautomat (1931), Ltd., have moved their 
London offices to 105, Park Street, W.1. (Tele. 
phone, Mayfair 0142.) 

Tae CENTRAL ELEcTRICITY Boarp has appointed 
Mr. G. R. Peterson, B.A., A.M.I.E.E., chief assistant 
operation engineer, head office, to be operation 
engineer for the North-West England and North 
Wales grid scheme area. 

Tae British GEAR GRINDING AND Manvurac. 
TURING Company, Ltd., has changed its address to 
B.G.G. Works, Standard Road, Park Royal, 
N.W.10. (Telephone, Elgar 7341; telegrams, 
** Britgear, Phone, London.”’) 

Sir Cuive Bar.uiev, President. of the Federation 
of British Industries, bas been nominated for a 
second year of office. The Grand Council meeting 
has also decided that Sir Guy Locock, the retiring 
director, be recommended for election as a Vice- 
President of the Federation. 

Tue Bruss Evectrricat ENGINEERING ComPany, 
Ltd., and Brush Coachwork, Ltd., announce that 
their London office will be moved on January 23rd 
to Duke’s Court, 32, Duke Street, St. James’s, 
8.W.1. (Telephone, WHItehall 6177; telegraphic 
address, ‘‘ Magneto, Piccy, London.’’) 

Str Frank Nrxon has been elected a director of 
John Brown and Co., Ltd. He will become chairman 
of a special export company which is being formed 
to promote the export trade of John Brown and Co., 
Ltd., Thomas Firth and John Brown, Ltd., and their 
subsidiary and associated companies. 


Mr. Joun PaLMER, son of the late Sir Frederick 
Palmer, who joined the Civil Engineer-in-Chief’s 
Department, Admiralty, before the war to assist 
with the major civil engineering projects of the re- 
armament programme, and who served through the 
war as Superintending Civil Engineer for the Thames 
Works District, has now ceased duty with the 
Admiralty ; he is rejoining Messrs. Rendel, Palmer 
and Tritton. 

Crompton Parkinson, Ltd., announces the 
following changes in the direction and management 
of the company :—Mr. A. Parkinson ceases to be 
vice-chairman and joint managing director, but 
retains his seat on the board; Mr. E. C. Holroyde 
ceases to be a joint managing director, but retains 
his seat on the board; Mr. F. Le Neve-Foster 
ceases to be a director; Mr. J. Harwood Fryer has 
been appointed a director and also a joint managing 
director ; he ceases to be an executive director and 
secre of the company; Mr. C. F. Dickson and 
Mr. T. H. Windibank have been appointed directors 
and cease to be executive directors; Mr. H. 

Fawcett has been appointed secretary of the 
company ; and Mr. J. C. Holmes has been appointed 
chief accountant. 

Tae following appointments as Regional Con- 

troller have now been made in consequence of the 

decision to merge the regional organisations of the 

Ministries of Supply and Aircraft Production :—Mr. 

F. C. Wake, Northern (Newcastle-on-Tyne); Mr. 

W. F. Fletcher, East and West Ridings (Sheffield) ; 

Mr. R. H. Tate, North Midland (Nottingham) ; Mr. 

W. Redpath, Eastern Region (Cambridge); Mr. 

W. D. L. Roberts, London and South-Eastern 

(London) ; Mr. J. A. Goddard, Southern (Reading) ; 

Mr. J. H. Larrard, South-Western (Bristol); Mr. 

B. M. Smith, Wales (Cardiff); Mr. 8S. A. Davis, 

Midland Region (Birmingham); Mr. A. Neate, 

North-Western (Manchester); Major Jackson 

Millar, Scotland (Glasgow); and Mr. S. O. Hicks, 


chief 








Pp 
Thursday, Jan. 24th.—Savoy Place, Victoria Embank- 


chester. Inaugural meeting. 7.15 p.m. 


Northern Ireland (Belfast). 
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High Speed Flight 


In the first of three lectures on ‘‘ High-Speed 
Flight,” given by Dr. 8. G. Hooker, assistant 
chief engineer of the Rolls-Royce jet division, 
to the Royal Society of Arts, on Monday, 
January 21st, Dr. Hooker dealt with the first 
forty years of aircraft development. He said 
that until the statesmen of the world had 
definitely enforced a system in which wars could 
not happen, the development of defensive 
military aircraft must proceed at the highest 
pressure. Numbers, he went on to say, might 
not be necessary, but superiority in performance 
was absolutely essential. Britain could and 
must rule the air, even as she has ruled the sea, 
and aircraft, Dr. Hooker said, might yet add one 
more thread to the all but few strings which now 
hold the British Empire together. Under the 
impetus of war, the performance of military 
aircraft took a rapid rise, which culminated in 
what was practically a standard R.A.F. 
“Meteor ”’ fighter, powered with Rolls-Royce 
“Derwent ”’ jet propulsion engines, establishing 
the present world’s record of 606 m.p.h. He 
stressed the fact that it was dangerous and 
expensive to leave such developments until the 
last moment. What, he asked, would have been 
the effect on this war if our military fighters 
had had a performance reasonably close to that 
established by the record machines? How: 
much better it would have been if the aircraft 
and engine development of the last few years 
had been more uniformly spread over the pre- 
ceding fifteen years. It was, Dr. Hooker 
suggested, not a sound argument to say that, 
despite these criticisms, our aircraft were better 
than those of anybody else. It was not open to 
question that with continuous development they 
could have been much better. 


Road Haulage and Nationalisation 


THE Road Haulage Association and the 
British Road Federation, Ltd., have prepared a 
case against the nationalisation of the industry 
which is threatened by the Government. The 
industry maintains that there is no case for the 
nationalisation of an industry which is not a 
monopoly, is efficiently conducted, has excellent 
relations with its labour, gives its customers a 


development. The Government’s case for 
nationalisation, it goes on to say, rests largely 
on the alleged efficiency with which the Ministry 
of War Transport’s Road Haulage Organisation 
operated during the war. The real purpose of 


claims, was to use the vehicles and the men it 


general efficiency, detailed control, 


industry expresses its conviction that if the 
Government pursues its intention of dealing 
with road haulage as part of its general political 
programme of nationalisation and without 
taking into account the special structure of the 
industry and its methods of operation, industry, 
trade, and the general public will suffer. 


F.B.I. Conference on Industry and 
Research 

Ir is announced that the following speakers 
or readers of papers will take part in the two- 
day conference on Industry and Research, 
which has been arranged by the Federation 
of British Industries, to take place on 
Wednesday and Thursday, March 27th and 28th. 
At the first session, which will deal with 
Science, Industry, and the Community, the 
following speakers will take part :—Sir William 
Larke, Sir Edward Appleton, Sir Harold 
Hartley, and Sir Ernest Simon. At the second 
session on Scientific Research and Production, 
the following papers are to be read :—‘“‘Research 
and Quality,” by Dr. J. R. Hoskin, director of 
research and development, paints division, 
I.C.I., Ltd.; ‘‘ Research and Production Costs,” 
by Mr. A. Healey, director of production, 
Dunlop and Co., Ltd.; and “Conversion of 
Research into Production,” by Dr. C. C. 
Paterson, head of the research laboratories of 
the G.E.C. At. the third session, which will 
deal with Scientific Research and Industrial 
Expansion, three papers are to be given :— 
**How New Industries Arise,” by Dr. R. E. 
Slade, lately research controller, I.C.I., Ltd.; 
‘** Modernisation of Processes and Plant,” by 


cock and Wilcox, Ltd.; and ‘‘ The Part Co- 
operative Research Can Play,” by Mr. A. J. 


Research Association. 
on the Application of Research in Industry, two 
papers are to be read, “The Firm with a 
Research Department,” by Dr. P. Dunsheath, 


neers, 


W.T. Henley’s Telegraph Works, Ltd., and “‘The 


Board. 


will sum up. 


Associated Consulting Engineers 
(India) 


A Seven-Day Journal 


way in which Britain could help to raise the 
standard of living in India through industrial 
and economic development would be in the 
provision of technical advice. The venture we 
have described is, we learn, purely unofficial ; 
nevertheless, it has the approval of leading 
members of the British Government. Sir 
Stafford Cripps, the President of the Board of 
Trade, and Lord Pethick-Lawrence, the Secre- 
tary of State for India, have both expressed 
themselves as wishing the venture every success 
in fostering Anglo-Indian relations in the most 
practical manner possible by the development 
of India’s resources for the benefit of her own 


people. 


1946 Motor Exhibition Postponed ! 


Havine due regard to the importance of the 
uninterrupted export sales and shipments of 
motor vehicles, the Society of Motor Manu- 
facturers and Traders, Ltd., organisers of the 
Motor Exhibition, havedecided that the interests 
of the British motor industry would be best 
served by the postponement of the Exhibition 
that was to have been held in London in October 
of this year. The Exhibition Hall at Earls 
Court, has, it is pointed out, not yet been 
derequisitioned, and it seems doubtful whether 
in any event it could be available in suitable 
condition in time. Apart from this fact, a review 
of the marketing position reveals that there is 
no need for stimulation of the demand, either 
at home or for export at the present time. 
Indeed, some embarrassment will inevitably be 
caused by the injection of any factor which 
encourages interruption of regular production 


Mr. C. H. Davy, chief research engineer, Bab-| Gow The industry is experiencing considerably 


greater difficulties than was expected due to 
shortages of labour, material, and components 


Philpot, Director of the Scientific Instrument during the changeover from its intensive and 
At the fourth session, | .tensive wartime concentration on munitions 


production to the manufacture of cars and 
lorries. It is wholly in line with the desire of 
motor manufacturers to implement the Govern- 


President of the Institution of Electrical Engi-| (ont’s poli F 
. , : policy for exporting as great a value of 
and director and chief engineer of} > oods as possible that this decision to postpone 
4 : = . |the Motor Exhibition has been . undertaken. 
ewan yt po sie Bees, straw cae No interference with the development of new 
7 P f ao eye a. end deal designs for introduction at the appropriate time 
; z SE SS CAS: SCR, SEER See will be brought about by this postponement. 
square deal, is already largely controlled by | sessions will be open to discussion, and at the 
Government regulations, and does not require}end of the conference Sir William Larke, the 
a subsidy from public funds for its further|Chairman of the F.B.I. Research Committee, 


The Late Mr. William Whitelaw 


Tue death took place, on Saturday, January 
19th, at his home, Hatton House, Kirknewton, 


Midlothian, of Mr. William Whitelaw, who was 
well known to many of our readers as the first 





business and would inevitably be driven on to| from the recent visit to India of Mr. Geoffrey 
The road haulage Kennedy, who reached the conclusion that one 


the general labour market. 





On Monday, January 21st, two British engi- 
the Government’s organisation, the statement | neers arrived by air in Calcutta and proceeded to 
Bombay to establish the head offices of Asso- 

took over as little as possible. It achieved this| ciated Consulting Engineers (India), a group 

end by overwhelming the railweys with all sorts | of .qualified British consultants, whose expert 

of traffic, suitable or unsuitable, before allocat- | advice will be placed at ‘the disposal of Indian 
: ing the remainder, suitable or unsuitable, to the | States, the Government of India, and Indian 

Road Haulage Organisation’s vehicles. The | industry in planning the industrial and economic 

standard of road haulage operation under the| development of that country. The two engi- 

Government did not, it is pointed out, begin | neers are Mr. R. L. Fitt, B.Sc., a senior engineer 

to compete with the efficiency of the haulier- | of Sir Alexander Gibb and Partners, British civil 

owned organisations it took over, either in|engineering consultants ; 
speedy | Lithgow, A.M.I.E.E., a senior electrical. and 
movement, return loads, or flexibility. The|mechanical engineer of Kennedy and Donkin, 
Northern Ireland Road Transport Board, it is| electrical and mechanical consulting engineers, 
claimed, is an outstanding example of complete | of Westminster. The new group comprises five 
failure on the part of the State to substitute its| member firms and co-consultants, offering an 
own monopoly for independently operated trans- | organisation which will be able to deal with all 
port services. The latest development is an|types of projects in civil engineering, electrical 
admission by the Ulster Government that with- | and mechanical engineering, metallurgy, irriga- 
out further régulation and merging the Board | tion, mining, chemical engineering, geology, and 
has no chance of becoming solvent. During its|the design and construction of aerodromes and 
first three years of existence the Board lost | airports. 
more than £400,000. If nationalisation should | engineers above named will have discussions 
take place, the best that would happen to most | with Mr. H. M. Matthews, the Electrical Com- 
of the “A” operators, the statement says, is| missioner to the Government of India, and Sir 
that the nationalised road transport corpora-| Lewis Fermor, D.Sc., F.R.S., the distinguished 
tion would employ them as drivers, while in the| British consultant on geology, mining, and 
case of the “ B ” operators, many of them would | metallurgy. The idea of forming a group of 
have to give up both their haulage and other | consulting engineers outlined above resulted 


and Mr. J. .C. 


Before going to Bombay the two 


chairman of the London and North-Eastern 
Railway’ Company. William Whitelaw, who 
was in his seventy-seventh year, was the son of 
the late Mr. Alexander Whitelaw, of Gartshore, 
Dumbartonshire, who, we may recall, was 
closely associated with the late Mr. James 
Baird in the development of the coal and mineral 
resources of S,W. Scotland. William Whitelaw 
attended Harrow School and went up to Trinity 
College, Cambridge, where he gained the LL.D. 
degree. He became a member of Parliament 
for the cify of Perth in 1892, was defeated in 
1895, and left Parliament. He then became a 
director of the Bank of Scotland and the Forth 
Bridge Railway Company. In 1898 he was 
made a director of the former Highland Railway 
Company, and in ‘1900 was elected deputy 
chairman of that company. In 1908 he became 
a director of the North British Railway Com- 
pany, and two years later he was made its 
deputy chairman, and in 1912 the chairman of 
the company. On the formation of the London 
and North-Eastern Railway Company in 1923 
Mr. Whitelaw was invited to become its chair- 
man, and he accepted that office. He retired 
on September 30th, 1938. He was President of 
the Institute of Transport during the 1934-1935 
session. He was, like many members. of his 
family, an active member of the Church of 
Scotland, and took a leading part in the affairs 
of that Church. His death will be regretted by 





a wide circle of railway and other friends. 
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Reconstruction in France 
No. I 


ECONSTRUCTION in France over the 

past twelve months has not been brilliant. 
Nor is that fact surprising, for a country 
cannot be occupied for 4} years, stripped 
almost clean, and then fought over by con- 
tending armies, and expect to re-establish 
itself in one year. As a matter of fact, it is 
not yet one year since France was liberated. 
One is inclined to count the liberation from 
the freeing of Paris in August, 1944, but 
right up until May, 1945, the Germans 
occupied large tracts on the coast, and not 
until after that date did the Allies relinquish 
their grip on French industry, which, since 
the middle of 1944, had been working for the 
victorious armies. 

Not until after the fall of Germany, about 
eight months ago, was the French Govern- 
ment able to tackle the job of reconstruction 
seriously. The railways, it is true, made 
progress almost from the fall of Paris, because 
transport was vital to the Allied armies, and 
Allied engineers gave the French tremendous 
help. In other fields, which will be dis- 
cussed in some detail below, progress has been 
slow, primarily because of the coal shortage. 
This shortage is not due to failure on the 
part of French miners, who, during the past 
few months have performed marvels. It is 
due to the fact that France has never pro- 
duced sufficient coal for her needs, and has 
always depended on imports. Both the 
United States and Britain have been unable 
to export coal in sufficient quantities to 
France, and imports from the Ruhr have, 
through one cause or another, been com- 
pletely unsatisfactory. Political reasons have 
been mentioned, i.e., French refusal to permit 
a central administration of Germany by the 
Germans themselves ; but lack of transport 
is more probably the real cause. In any 
case, it is understood that everything is 
now being done to speed coal imports from 
Germany. 

Finally, the extremely dry autumn and 
winter brought hydraulic production of elec- 
trical energy to a standstill. Paris, which 
usually receives current from the Massif 
Central, had to export thermically produced 
current to that area. Coal stocks were, at 
one time, reduced to two days’ supply in 
the Paris area, and at the time of writing non- 
essential factories are closed three days out of 
six. Under these conditions, reconstruc- 
tion is difficult and shortages are severe. 
Further, these same shortages encourage the 
black market in every possible commodity 
from cement to typewriter copy-paper, and 
this scourge, although not the main obstacle 
to reconstruction, is a severe hindrance, 
nevertheless. 


Railways 

In one year the railways were almost com- 
pletely reconstructed. It has been mentioned 
above that Allied help up to the end of the 
war in Europe naturally contributed to the 
splendid headway made. Nevertheless, the 
French can be proud of their achievements. 
The task they faced after the liberation was 
formidable ; 3000 kiloms. of permanent way, 
2000 bridges, &c., 570 signal-boxes, and 
10,000 installations of different kinds were 
damaged. Out of 322 important stations, 
170 were totally destroyed and of 30 marshal- 
ling yards, 24 were quite unusable. Of the 
50 principal repair shops, 29 had to be com- 
pletely reconstructed, while the four largest 
were completely destroyed. 

These figures have been given before, but 


a 


\ 





their repetition is necessary if one is to gauge 
the immensity of the task the railways faced. 
For example, there remained only 2900 
usable locomotives out of 17,000; under 
200,000 trucks out of 460,000; and 10,000 
coaches out of 36,000. 

The latest figures available show that 1980 
bridges were rebuilt, 36 tunnels are again 
being used, and 2300 kiloms. of track out of 
the 3000 kiloms. damaged returned to use. 
The Oriéans bridge, the Maintenon viaduct, 
the Chézy tunnel, the Libourne bridge, and 
innumerable and important other repairs 
were achieved during the last twelve months. 
No less than 1,525,000 square metres of 
destroyed stations and marshalling yards 
were repaired, and 300,000 square metres of 
temporary constructions built. 

This work was carried out by both the 
railways and private builders and engineering 
firms. At the time of writing 7485 locomo- 
tives are in use and the first of the 700 
“ Liberation” type locomotives from the 
United States have arrived in France. By 
the end of December some 150 of these loco- 
motives had arrived. Finally, a large portion 
of the 3350 locomotives removed by the 
Germans is expected to be restored to France 
early in 1946. 

Similar progress has been made in other 
rolling stock ; 23,000 trucks and 1400 coaches 
which had been damaged by the war were 
repaired, and an extra 2400 trucks which had 
been ordered by the Germans in France were 
completed and handed over to the French 
railways. By the end of the year France had 
270,000 trucks available. 

In January, 1945, the average run for each 
locomotive was 53 kiloms. By April this 
figure had increased to 73 kiloms., and by the 
end of the year was well over 84 kiloms. 
Likewise, the monthly distances covered by 
passengers in September, 1944, jumped from 
900,000 kiloms. in that month to over 
9,800,000 kiloms. in July, 1945, the last 
figure available. 

New construction now in hand includes 
41 passenger and goods locomotives, types 
141 P” and ‘150 P,” to which must be 
added 35 electric locomotives. The number 
of locomotives on order is very much higher, 
and includes 170 passenger locomotives, 
types “141 P,” “150P,” and “241 P,” 
12 goods locomotives, and 35 shunting loco- 
motives. It is not expected, however, that 
the complete programme will be terminated 
before 1947. 

On top of the substantial truck imports 
from Britain and the United States, amount- 
ing in all to about 4500 trucks of different 
kinds, an order for 36,750 other trucks was 
placed in the United States. French con- 
struction is at the moment turning out 461 
covered two-axle trucks, and orders passed, 
but not as yet started, are for 11,220 trucks 
of different kinds. Finally, a further 21,000 
trucks will be assembled in France from parts 
coming from the United States of America. 
A similar programme, though not so import- 
ant, was drafted for coaches. The railways 
also passed orders for 600 auto-railcars of 
three different types—600 H.P., 300 H.P., 
and 150 H.P. respectively, with passenger 
capacities of 106, 100, and 80. 


Roads and Road Transport 


The repair of damaged and destroyed 
bridges during 1945 went ahead steadily. 
By the end of the year 578 bridges had been 
repaired against 330 in April, and another 





556 were being repaired or reconstructed, 
Temporary bridges erected by the end of 
1945 amount to 3726. In contrast to this 
achievement, the repair of road surfaces was 
seriously held up by an acute lack of ray 
materials, particularly tar and _ bitumen, 
From England, for example, 100,000 tons 
of tar and 70,000 tons of bitumen had been 
ordered, but as one ship only could be spared 
for the transport of those materials, no more 
than 40,000 tons of tar and 35,000 tons of 
bitumen were actually imported. Under 
such conditions it was impossible to resurface 
roads. Efficient repairs were as much as the 
Ponts et Chaussées could achieve. Imports 
for 1946 of the two above-mentioned 
materials will be 400,000 tons of each, and 
it is hoped that shipping space will be avail. 
able to assure transportation. 

There remains the labour problem. In 
spite of the return of hundreds of thousands 
of prisoners and deportees, there is an acute 
labour shortage. Prisoners of war are being 
used on the roads. The automobile industry, 
like all other French industries, is suffering 
from a severe shortage of materials. Between 
October, 1944, and October, 1945, no more 
than 144,000 tons of iron and steel were dis. 
tributed to the industry, against 512,000 
tons in 1938. Further, tyre shortage, means 
that not a few automobiles constructed during 
the year could not be put on the roads. 

During 1945 commercial vehicles alone 
were produced in any quantity, some 27,000 
having been constructed. The most import- 
ant producers were the two nationalised 
plants of Renault (9400 vehicles) and Berliet 
(1545 vehicles), then came Peugeot, with less 
than 1290 vehicles. . 

The five-year plan which was drawn up 
and which is expected to start in July of 
this year, presupposes that France will have 
sufficient machine tools to fulfil the plan’s 
demands. Commercial vehicles to be pro- 
duced are divided into nine different cate- 
gories, ranging from 200 kilos’. capacity 
to 15,000 kilos’. capacity. There will be 
a large measure of standardisation, and 
it is possible—and, indeed, probable—that 
standardisation will lead to a reduction in 
the number of different types of engines and 
accessories, and a very considerable inter- 
exchange of parts and assemblies between the 
various manufacturers. Manufacturers are 
in two groups—the G.F.A. group and the 
U.F.A. group—as well as Renault, Peugeot, 
Chenard, Citroen, Ford, and Berliet. In the 
first year of the five-year plan 6000 light 
commercial vehicles are to be constructed, 
21,000 light to medium vehicles, 44,000 
medium to heavy vehicles, 15,000 heavy 
vehicles, and 1750 vehicles of the heaviest 
type. In the third year production will reach 
its zenith, with 12,000 light vehicles, 32,000 
light to medium vehicles, 67,000 medium to 
heavy vehicles, 20,000 heavy vehicles, and 
4000 of the heaviest type. Altogether, by 
1951 the plan should have produced 593,000 
vehicles, divided as follows :—9 per cent. 
light vehicles, 25 per cent light to medium 
vehicles, 48 per cent. medium to heavy 
vehicles, 15 per cent. heavy vehicles, and 
3 per cent. of the heaviest types. The G.F.A. 
and U.F.A. groups will build light, medium, 
and heavy vehicles ; Renault will build light 
and medium vehicles, as well as a few heavy ; 
Berliet will build heavy vehicles; and 
Peugeot, Citroen, and Ford medium type 
vehicles. The G.F.A. and U.F.A. groups 
include Bernard, Delahaye, Laffly, Simka, 
Unic, Panhard, Somua, and Willeme. The 
Berliet’ group includes Berliet and Rochet- 
Schneider ; and the Peugeot group includes 
Peugeot, Hodgkiss, Latil, and Saurer. 

The need for this programme will be fully 
realised on studying the present commercial 
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car position. Against 80,000 commercial 
vehicles in 1939 and 61,000 in 1943, France 
now has 64,000 on the roads and in various 
conditions ; 26 per cent. are light vehicles 
with a 2-ton capacity, 16 per cent. with a 
capacity of 2 to 3 tons, 14 per cent. 3 to 
four tons, 26 per cent. 4 to 7 tons, 16-5 per 
gent. 7 to 12 tons, and 1-5 per cent. 12 tons 
and over. This means that in 1945 road 
transport had a capacity of 250,000 tons or 
an average of 3-75 tons per vehicle, against 
an average of 5 tons per vehicle before the 
war. These figures indicate how the Germans 
removed most of the heavy type vehicles, 
and that since the liberation constructors 
have not been able to produce the heaviest 
types. Further, no more than 11 per cent. 
of the total vehicles are under five years old, 
34 per cent. between five and ten, and 55 per 
cent. more than ten years old. 


The Merchant Fleet 


Without going into pre-war figures, one 
can glean @ very good idea of the penurious 
condition of the French merchant fleet by 
looking at war losses ; 70,000 tons of shipping 
were lost flying the French flag, 780,000 tons 
were lost flying the French and Allied flags ; 
the Germans took 570,000 tons, the Japanese 
took 90,000 tons, and France’s Allies and 
neutrals took 160,000 tons, which they appear 
to intend to keep. Some 380,000 tons were 
scuttled by the Germans in order to block 
French ports, leaving France with a total 
tonnage of about 850,000 tons. The first 
job after the liberation was the salvaging of 
sunken ships in the ports, and throughout 
the year this work went on, and increased 
French tonnage to 1,680,000 tons, of which 
only 150,000 tons was usable immediately, 
and 430,000 tons need repair and iecon- 
struction. 

The reconstruction plan has been divided 
between France and other countries. It 
must be remembered that before France will 
be in 4 position to construct her own tonnage 
on a considerable scale her yards will have 
to be repaired and new machin ‘ry installed. 
As mentioned above, till now salvage work 
alone has been carried on, and it is unlikely 
that France will be able to construct more 
than 200,000 tons of shipping a year for a 
‘ong time yet. Orders have been placed, 
however, for the production of 1,300,000 tons 
to be spread over a period of five*years. In 
1946 it is hoped that the yards will have 
regained 60 per cent. of their pre-war pro- 
duction capacity, and that by the end of 
1946 that figure will have been increased to 
90 per cent. By 1949 it is hoped that France 
will be able to construct at a rate of 300,000 
tons a year, but that hope depends upon the 
reconstruction of the yards themselves, and 
the materials available. Further, labour will 
have to be regrouped in order to obtain the 
best results, as, at the moment, most of the 
skill is dispersed throughout the country. 
All French yards are to be modernised, for 
it is admitted by the Ministry of Transport 
and Shipping that the yards were out of 
date even before the war. Actually, for five 
years almost all new construction had ceased 
in France. Welding and prefabrication aie 
to be introduced. 

The new programme for construction in 
France includes three different types of 
tankers—one 21,300 tons, one of 16,500 
tons, and one of 12,000 tons. Two of the 
first type and three of the second type have 
already been ordered. There will also be 
two types of coasters, one of 2500 tons and 
one of 750 tons. Orders have already been 
placed for twenty-one cargo vessels to ply 


comprise eight vessels of 6000 tons and three 
of 3300 tons- to ply between Rouen and 
Dunkirk and Algiers and Tunis. One of 
5200 tons and two of 4200 tons will serve 
Mordcco ; three of 3400 tons will ply between 
Marseilles and North Africa; and another 
three of 2600 tons will be used between 
Mediterranean ports. Foreign construction 





has been divided between Britain (100,000 
tons) and Belgium (25,000 tons), as well as 
Sweden and Denmark. Programmes are 
being drawn up for orders to be placed in 
the United States and Canada, although it is 
pointed out that American estimates are 
considerably higher than British. 


(To be continued) 








The Rolls-Royce 


NFORMATION has now been released con- 

cerning a new range of Rolls-Royce “ Griffon ” 
engines, incorporating asupercharger of increased 
capacity and efficiency with three ratios of 
supercharging as well as a new fuel injection 
system. The use of a three-speed supercharger 
for the first time is an interesting innovation. 
The increase in supercharger capacity has 
resulted in an augmentation of power and, in 
combination with the three-speed gear, the 
performance of the engine has been considerably 
enhanced, over 2000 B.H.P. being maintained 
to 20,000ft. Not a little of this increase in 
power is due, it is claimed, to the new fuel inject- 
tion system which replaces the wartime Bendix- 
Stromberg injection system. 

The object of two ratios of supercharging on 
an aero-engine is to enable the power of the 
engine to be deyeloped from the throttled sea 
level power in M.S. (medium speed) gear to an 
altitude at which the throttle is fully open and 
the maximum power is being delivered. Simi- 
larly, when the F.S. (fast speed) gear is clutched- 
in, the engine is again throttled until the rated 
altitude is reached in this gear. The ratios of 
M.S. and F.S. geat determine the sea level and 
altitude performance of the engine; the M.S. 
gear usually having a ratio which is a com- 
promise between sea level power and medium- 
altitude power, while the ratio for F.S. is selected 
to give good powers at the higher altitudes. 
Between the peak point of the lower ratio and 
the point where the higher gear can be used 
with advantage there is, however, a region of 
altitude where the power of the engine falls, due 
to the compromise in the selection of super- 
charger gear ratios. The object of a three- 
speed gear, however, is not only to increase the 
power delivered by the engine at medium 
altitudes, but also to improve the performance 











between North Africa and France, which 
should be delivered by 1948. These will 
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Aero-Engine 


at sea level and, furthermore, to enable a still 
more suitable ratio to be used for the higher 
altitudes. ‘ This will be of great advantage and 
assistance to the fighter pilot, who not only 
gets to know at what altitude the enemy’s 
performance is best and worst, but also what are 
his own best and worst operational ‘altitudes. 
The three-speed blower therefore enables him 
to approximate to the maximum aircraft 
performance throughout the full altitude range 
of his machine. 

The combat rating power curves for the three- 
speed gear with increased capacity super- 
charger and the two-speed engine given here- 
with show that the rated altitude on the three- 
speed engine in L.S. (low speed) gear is 5000ft., 
as against 1250ft. in M.S. gear on the two- 
speed engine. In M.S. gear the rated altitude 
for the three-speed engine is 14,500ft., and is 
therefore only short of the F.S. rated altitude 
on the two-speed engine by 1500ft. In FS. 
gear the three-speed engine has pushed the 
rated altitude to 21,000ft., which represents a 
gain of some 5000ft. 

Similar approximation to the ideal curve are 
obtained for maximum climbing and cruising 
conditions. In L.S8. gear (three-speed engines) 
at climb rating the rated altitude is 16,500ft., 
as against 13,500ft. for a two-speed engine. In 
M.S. gear the rated altitude is about the same, 
but an increase of more than 50 B.H.P. has 
been achieved, while in F.S. gear the output of 
the engine has gone up to 1280 B.H.P. at 
31,500ft., a power altitude figure, it is claimed, 
which so far has never been surpassed by a 
piston type engine under climbing conditions. 

In modifying the basic design of the two- 
stage “‘ Griffon,” the designers had to bear in 
mind that the existing installation clearances 
must not be altered if the engine was to be used 
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in existing fighter aircraft. The housing of a 
third drive to the supercharger was compara- 
tively simple, as the deep sump of the wheel- 
case permitted a fair amount of latitude. The 
problem of the increased capacity supercharger 
was not so simple, but by making good use of all 
the available space within the supercharger 
casings plus improvements in the design of the 
internal details, it was found possible to increase 
the diameters of the first and second-stage 
rotors without alteration to the outside 
diameters of the supercharger casings. Increased 
supercharging efficiency was also obtained as a 
result of these modifications. Additions and 
improvements of the type described involve a 
slight increase in weight, yet careful design has 
only increased the weight of the three-speed 
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SUPERCHARGER CHANGE-SPEED MECHANISM 


supercharger by some 40 Ib., while the complete 
engine weighs only 2100 lb. With a maximum 
output of 2420 B.H.P. it is stated to be anything 
from 500 Ib. to 750 Ib. lighter than any other 
equivalent engine. The power-to-weight ratio 
is 0-865 lb. per horsepower, and enables a rate 
of climb of 6000ft. per minute to be achieved. 

The method of engagement of M.S. or F-.S. 
gear is the same as on the “‘ Griffon ” 65 series, 
but provision has been made in the operating 
mechanism of the 130 to hold the flyweights in a 
neutral position when L.S. gear is required. 
To engage M.S. or F.S. gear from the neutral 
L.S. position the clutch weights are moved by 
the operating mechanism from the neutral 
position to engage the gear selected, and as both 
ratios are higher than the L.S. ratio, the latter 
is overrun and the L.S. drive is allowed to free- 
wheel. 

The L.8! gear assembly, as illustrated here- 
with, consists of a driven gear integral with a 
layshaft on which are mounted a free wheel, 
a clutch, and a driving gear. The drive from the 
rear of the crankshaft is taken through the 
spring drive gear wheel to the supercharger 
main M.S. and F.S. clutch shaft, where a gear 
mounted in front of the F.S. clutch assembly 
drives the integral gear on the L.S. layshaft, 
which transmits the drive to the free wheel. 
The latter drives through the L.S. clutch to a 
gear, which meshing with the driving gear of 
the F.S. clutch, transmits the drive to the 
supercharger impellers. 

The free wheel comprises an outer and inner 
member. and several rollers retained in a cage. 
The inner member is splined to form a part of 
the layshaft and on its outside diameter are 


machined @ series of ramps or inclined faces 
corresponding in number to the rollers. The 
outer member is essentially a roller-bearing 
race integral with the inner splined member of 
the centrifugal clutch. The action of the free- 
wheel is such that, the drive being through the 
L.S. layshaft to the inner member, the rollers 
are made to run up the ramps and a solid drive 
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DIAGRAM OF CHANGE-SPEED CONTROL 


is forméd by the wedging action of the rollers 
against the outer race. When overrunning, the 
relative speed of the outer member is higher 
than the inner, and the rollers are free to rotate 
on their axes and are held positively in the free 
position by means of stops on the roller cage 
engaging with dogs formed on the inner member. 
The centrifugal clutch 
is incorporated to safe- 
guard the free wheel 
against shock loads and 
is designed to slip 
should the torque load- 
ing become momentarily 
excessive. It is cylin- 
drical in shape and 
consists of six phosphor- 
bronze segments splined 
on the inner member 
which, when. driving, 
are held in engagement 
by centrifugal force. A 
spring ring is provided 
at each end of the 
clutch segments to pro- 
vide initial engagement 
and at the same time 
retain the segments in 
position. The outer 
member of the clutch 
drives the gear which 
meshes with the F-.S. 
driving gear. Thus, 
when the L.S. gear is 
engaged the driving gear of the F.S. train is 
utilised as an idler gear for conveying the drive 
to the impellers. 
With the introduction of the three-speed 
gear it was necessary to modify the reciprocating 
hydraulic ram previously used to effect the 
change from M.S. gear to F.8. gear. On the 
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‘* Griffon ’’ 130 the ram is housed in a separate 
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unit in the wheel case, and is linked by contro} 
rods to a sliding sleeve in the hollow shaft of 
the supercharger drive. Engagement of the 
L.S. gear is effected by movement of the con. 
trolling piston in the ram to a position of 
equilibrium which corresponds to the neutral 
plane of the flyweights. Thus, the L.S. gear ig 
engaged through the free wheel, both M.S. and 
F.S. being in a neutral position. The ram ig 
retained in the intermediate position by 
permitting the oil to flow without restriction to 
one side of the differential piston and then 
through a transfer port to the other side, where 
it is allowed to drain away through a drain port. 
In the event of the piston becoming biased one 
way or the other, either the transfer port or the 
drain port will be partially cut off according to 
the way in which the piston moves and a build- 
up in pressure will occur, which will return the 
piston to the neutral position and so restore 
equilibrium. 

The supply of oil to the ram is controlled by 
two valves actuated by solenoids. As shown 
in the diagram, the valves have separate posi- 
tions for each ratio, and the solenoids are only 
energised when the L.S. or F.S. gear is engaged. 
When the M.S. gear is engaged each control 
valve is held in the downward or M.S. position 
by a light spring. This arrangement of valve 
control was chosen to ensure that the most 
suitable ratio would be selected in the event of 
failure of the electrical services. , 

The arrangement of the change-speed mech- 
anism has .been designed to provide the 
maximum precaution against failure and, at the 
same time, to avoid additions to the already 
numerous controls required on military aircraft. 
Each ratio is automatically brought into engag- 
ment with increase in altitude. The solenoids 
are placed in series controlled by on-and-off 
switches which are operated by sealed capsules. 
The capsules and switches are so arranged that 
at sea level the switch controlling the solenoid 
for the L.S. gear is closed, and the switch 
controlling the F.S. solenoid is open, both 
solenoids being energised. At a predetermined 
altitude the capsule for the L.S. gear opens its 
switch, the F.S. switch also remaining open, and, 
as neither solenoid is energised, the oil control 
valves are moved by the light spring above each 
valve to bring the ram to the M.S. position. 
Further increase in altitude results in expansion 
of the second capsule, and the second switch is 
closed, bringing the F.S. gear into engagement. 
The arrangement of the electrical circuits 
ensures that in the event of failure of either 
aneroid it is still possible to obtain two ratios. 


Fur. INJECTION 
In the new Rolls-Royce system of fuel injec- 
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CURVES FOR TWO AND THREE-SPEED SUPERCHARGERS 


tion the metering is determined by four variable 
factors: engine r.p.m., boost pressure, exhaust 
back pressure, and boost temperature, the 
controls for which are housed in a small pump 
unit mounted in the lower half crankcase, which 
thus leaves the supercharger air intake entirely 
unrestricted: The unit is driven directly from 
the engine, and serves the dual purpose of 
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pumping its own fuel and supplying it in the 
correct ratio direct to the supercharger through 
a discharge nozzle at the top of the air intake. 
There is thus only one unit for both the supply 
and metering of the fuel, as opposed to the usual 
fuel pump and carburetter. The pump weighs 
only 101b., and when installed improves the 
lower line of the engine considerably. It 





requires no complicated adjustment in service, 
as it is possible to calibrate it for maximum 
efficiency on a test rig before fitting to the engine. 
In service the only adjustment necessary is for 
slow running, and this can be done without 
upsetting the metering range. It is not per- 
missible at this stage to describe the internal 
details of the pump unit. 








Electricity Supply : 
Plant 


YARLY in 1937 the Electricity Commissioners 
i called a special committee of the supply 
industry to consider the measures that should 
be taken to secure electricity supplies under 
enemy air attack. 


Emergency Spare 


Pool 


spare equipment was manufactured and avail- 
able at that date. It was decided that the 
equipment should be distributed amongst 
thirteen stores in different parts of the country 


It was evident that the! and that these stores should be located reason- 
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vulnerability of overhead lines in particular 
could not be reduced by any form of physical 
protection. Furthermore, it was impracticable 
to duplicate the major items of plant in anticipa- 
tion of air raid damage. The installation of 
standby plant before the event would only 
double the hazard. The committee therefore 
made a twofold recommendation. First, that 
reasonable physical protection should be devised 
for generating plant and major transformers ; 
secondly, that a special pool of spare plant, 
particularly of switchgear and transformers, 
should be provided to enable emergency supplies 
to be restored in the shortest possible time after 
damage by enemy action. This equipment was 
to be made available in emergency to any elec- 
tricity supply undertaking in the country. 
After considerable discussion it was agreed that 
50 per cent. of the capital cost of this equip- 
ment should be provided from the Treasury, 
and the balance, including the costs of adminis- 
tration, should be financed by a levy imposed 
by the Electricity Commissioners on all units 
sold by authorised undertakings. Clause 42 
of the Civil Defence Act, 1939, implemented this 
arrangement and empowered the Central Elec- 
tricity Board to acquire the necessary stocks 
and to make arrangements for its distribution in 
the event of damage consequent upon hostile 
attack. By the commencement of 1939 orders 
had been placed for the major equipment 
needed to stock the pool. All of the principal 
British transformer, switchgear, and cable 
makers participated in the manufacture of this 
equipment. 

Although the arrangements for storing the 
equipment were not entirely completed at the 
outbreak of war, more than 90 per cent. of the 





POOL STORE 


ably distant from other natural targets for 
enemy aircraft. Special buildings were there- 
fore erected in country districts and are dis- 


scheme areas as follows :—Scotland, one store ; 
North-East England, one store; North-West 
England, three stores; Mid-East England, one 
store; Central England, two stores; South- 
West England, one store ; South-East England, 
four stores. We were recently afforded the 
opportunity by the Central Electricity Board of 
visiting one of these stores in South-East 


|| England, where we were given some interesting 


information about the scope and activities of 
the national pool. 

All thirteen stores are of similar design, the 
internal height being 22ft., and the overall width 
100ft., in two aisles each 50ft. wide. The 
buildings are made up of a number of standard 
30ft. bays, the actual length depending on the 
material to be housed. The smallest store is 
150ft. long and the largest 270ft. A view 
looking down one aisle of a typical store is re- 
produced on this page. 

The buildings were designed to give full 
A.R.P. protection, the walls being steel framed 
with 14in. brick panels and the roof of 5in. 
concrete with a covering of shingle as a pro- 
tection against incendiary bombs. The windows 
were set high up in the walls to prevent splinter 
damage to the equipment. Entrance was pro- 
vided at. each end of thé two aisles, through 
1}in. sliding steel doors in three panels, each 
panel weighing approximately 2 tons. The 
floors are of uniform thickness throughout and 
designed so that the maximum weights can be 
placed on any part. Each store contained an 
internal office and workshop and with an oil 
drainage system so that in emergency oil can 
be drained from the transformers or switchgear 
to catch pits outside the building at each end 
of the store. The buildings were camouflaged 
to the requirements of the Camouflage Establish- 
ment, partly by painting and partly by the 
provision of trees and shrubs. 


TRANSFORMERS 


The size and ratio of the transformers was 
determined following a census of all trans- 
formers with a capacity of 5 MVA and upwards 
in use by authorised undertakers throughout 
the country. With very few exceptions the 
transformers in the pool provide for the replace- 
ment in emergency of any transformer covered 
by the census. in all, the pool contained 
ninety-four transformers of capacities ranging 
from 5 MVA to 30 MVA. 

Bearing in mind the use to which the trans- 
formers would be put, certain special features 
in design were necessary. The principal con- 
sideration was to provide for ease of transport 
and erection. Transport by road or rail was 
envisaged, and the transformers were required 
to be loaded filled with oil, complete with 





tributed in the Central Electricity Board’s 


bushings, and ready for immediate service. 








TRANSFORMER AND SWITCHGEAR INSTALLED AT WEST HAM 
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Hence the higher voltage bushings were 
ed on the end of the transformer so as to 
reduce the total height of the unit. 

As it was feared there was risk of damage in 
transport to the bushings, special arrangements 
were made to enable them to be dismantled 
without affecting the oil in the main transformer. 
No damage occurred to the bushings during 
transport nor did they suffer damage by anti- 
aircraft débris when installed in their emergency 
locations. 

Transformers of 10 MVA and below were self- 
cooled. Transformers above 10 MVA had OFB 





as far as possible both manufacture and final 
erection were greatly simplified. 

OVERHEAD LINE, AND ANCILLARY 
STORES 


CABLEs, 


The choice of cable adopted for the pool was 
a standard size and type of single-core cable, 
together with suitable joints and fittings for 
voltages up to 66 kV. The pool contained a 
total of 118 miles of this cable, distributed 
amongst the various stores depots. The time 
required to make a cable joint, often under 
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TEMPORARY POLE STRUCTURES ON A 132-KV LINE 


cooling, the cooling unit consisting of two 
pumps and two forced air blast oil coolers. 

In all sizes an auxiliary transformer was pro- 
vided integral with the main transformer for 
the supply of auxiliaries and to give a local 
400-volt, three-phase supply for power and 
lighting. 

On the high-voltage side the transformers 
were all fitted with post insulators to relieve the 
bushing insulators of strain from the down 
droppers connecting them to overhead lines. 
On the low-voltage side of the transformers 
brackets were provided to accommodate either 
sealing ends for outdoor cables or post insu- 
lators for connections either to overhead lines 
or to the emergency switchgear. 


SwItTcHGEAR 


The pool made available the following switch 
equipments :—200 for voltages up to and 
including 11 kV, 100 for voltages between 
11 kV and 33 kV, and 50 for voltages of 66 kV. 

The details of the switch equipment were 
generally of standard pattern and the complete 
assembly was specially designed forrapid erection 
and for building.up into any required number 
of panels. 

The circuit breakers of all voltages were of 
the three-phase large-oil-volume type and were 
spring operated. ‘Fhe springs were wound 
manually and the actual closing and tripping 
operations were carried out from a control 
cubicle which also included three overload and 
one earth leakage relay. Portable synchronising 
equipment was also provided. 

Galvanised steel structures were available for 
building round the circuit breaker, which 
accommodated a set of bus-bars and a three- 
phase isolating switch. In addition to the bus- 
barsand switching structure, a separate line 
termination structure was provided for installing 
either. cable sealing ends for underground con- 
nections or post ipsulators for overhead line 
connections. Auxiliary and tial trans- 
formers were accommodated inside the line 
termination unit for giving local supplies, 
potential connections for m , &e. 

The structures for the 11- kV. and 33-kV 
switchgear were of normal bolted construction. 
A novel feature of the 66-kV gear was the use of 
pin-jointed tubular members, a design which 
lends itself to ease and speed of assembly in 
situ. By standardising steelwork components 





adverse conditions, would evidently be a govern- 
ing factor in the rapid resumption of supply. 
Special temporary joints using cold filling com- 
pound were available. They allowed a consider- 
able saving in time and the emergency repairs 
effected were generally very satisfactory. 

The pool also made available complete equip- 
ment for 39 miles of temporary overhead line 
suitable for voltages up to 132 kV. Like the 
rest of the equipment, the overhead line was 
designed primarily to facilitate rapid erection. 
Wooden poles were decided upon as a standard. 
The temporary structures for 132-kV lines were 
suitable for erection on base-plates. This 
design avoided the necessity for digging holes 
and resulted in shorter poles. 

Each store also held a considerable stock of 
ancillary equipment. Portable petrol-driven 
lighting sets were available with floodlights 
to facilitate work at night in places where other 
supplies were not available. Railway sleepers 
were stocked to provide access roads, and 
various sizes of timber baulks for laying suitable 
foundations for transformers and switchgear 
when installed at emergency sites. Other items 
included ladders, jointers’ tents, and complete 
kits of tools for use on site. 

The store in Scotland had rail facilities, but 
the remaining twelve stores were dependent on 
access by road. Since the majority of the supply 
un ings’ most vulnerable points would be 
inaccessible by other means, road transport 
played a vital part in the scheme. Arrange- 
ments were made with various haulage con- 
tractors for transport facilities to be made avail- 
able on demand in emergency, and these 
arrangements worked very satisfactorily in 
practice. It was impossible to foresee and 
provide for all contingencies, but much: useful 
experience was gained, before air attacks 
developed on a heavy scale, by carrying out 
“* dress-rehearsal ”’ schemes in which speed of 
action was suitably emphasised. 


Tue Poot in ActTION 


During the war the national pool provided 
spare equipment for the restoration of supplies 
following damage by enemy action as well as 
damage attributable to other causes. Another 
important function of the pool was to issue plant 
for the rapid provision of urgently needed 
power supplies to facilitate munitions pro- 
duction. Of the numerous occasions on which 
pool gear was used it is possible in this article 





only to refer briefly to a few interesting 
examples. 

The first demand on the pool came in 
September, 1940, when an undertaking’s switch. 
house was destroyed by fire and an important 
munitions factory was isolated. One bay of 
33-kV switchgear was installed and supplies 
were restored in a few hours, the emergency 
sub-station remaining in service for nearly two 
years. 

On September 15th, 1940, the Central Elec- 
tricity Board’s sub-station at West Ham 
suffered a direct hit and was put out of com- 
mission completely. An emergency sub-station 
comprising five bays of 66-kV switchgear and 
two transformers was erected and carried out 
the functions of the demolished sub-station for 
a period of two years. An engraving on page 79 
gives a general view of the emergency installation. 

The Popes Lane sub-station was destroyed 
during an air attack in October, 1940. Four bays 
of 11-kV switchgear were erected on site and 
supplies from the sub-station were reinstated 
within four days. 

The Plymouth Corporation’s power station 
was severely damaged in January, 1941, and 
eleven bays of 11-kV switchgear were drawn 
from the pool. In order to accommodate this 
switchgear it was necessary to close a public 
highway and erect the gear in the road itself 
under very wintry conditions. In addition to 
the switchgear, one mile of 11-kV cable was.used 
for making connections between the switchgear 
and various incoming and outgoing circuits. 
This emergency lay-out was in operation for 
twelve months. 

The emergency overhead line equipment was 
only required for service by the Central Elec- 
tricity Board following damage to their own 
overhead lines, the first occasion being when a 
“Flying Fortress’ returning from operations 
on the Continent and making a forced landing 
in foggy weather, struck a tower and completely 
demolished it. The national pool was-called on 
and supplies were reinstated within twenty-four 
hours, two structures being erected on either side 
of the site of the demolished tower. This ar- 
rangement allowed the demolished tower to 
be removed and a new tower to be erected. An 
accompanying engraving shows the two circuits 
in service carried by the temporary structures 
on either side of the new steel tower on which 











11-KV SWITCHGEAR AT BRIGHTON 


work is proceeding. The other occasions when 
national pool equipment was called on by the 
Board for repairs to overhead lines followed 
damage to towers due to V1 and V2 weapons. 

The total capital cost of the equipment con- 
tained in the pool, including the stores buildings, 
was £2,012,000. This figure is by no means 
excessive when the outlay is regarded as an 
insurance against dislocation of supply and war 
production by air raid damage. In spite of the 
heavy demand upon spare plant the pool always 
had ample reserves in hand to meet any 
contingency. 
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The Physical Society’s Exhibition 


No. 1V—(Continued from page 71, January 18th) 


An interesting equipment exhibited by Barr 
and Stroud, Ltd., was their high-vacuum pump 
unit, designed for the deposition of metallic 
mirrors, the production of anti-reflection films 
on glass, and for similar operations requiring a 
high vacuum. Fig. 13 gives a general view of 
the plant, the heart of which, the pumping unit, 
comprises three stages of oil diffusion pumps 
backed by a two-stage oil-immersed rotary 
pump. The pump elements are the Metro- 
politan-Vickers types: 03 (single-stage oil), 
02 (two-stage oil), and D.R.I. (rotary). Other 
types of diffusion pump utilise mercury as the 
working medium and incorporate a trap cooled 
externally (by means of liquid air or CO,-acetone 
mixture) to prevent back flow of mercury into 
the high-vacuum chamber. Mercury diffusion 
pumps designed by Barr and Stroud, but not 
incorporated in the plant shown, are cooled in a 
novel manner by mechanically refrigerated 
coils inside the throat of each pump. By 
this means one refrigerator is capable of cooling 
the coils of six pump units. The diffusion 
pumps are water-cooled, requiring a flow of 
0-2 gallon per minute, and are fitted with quick- 
cooling coils by means of which the oil may be 
cooled rapidly to a safe temperature before 
admitting air to the bell jar. Inlet and outlet 
water pressures are shown on gauges mounted 
on the vertical instrument panel. The main 
water tap, quick-cooling coil taps, and air inlet 
valve are mounted on the front panel in an easily 
accessible position. 

The pumps produce a vacuum of from 
1x10*mm. to 1x10-*mm. mercury in a 
domed glass bell jar, 10-5in. diameter by 18in. 
high by 0-25in. thick. This bell jar is sealed on 
to the metal base, which carries the main pump 
inlet, the high-tension and the low-tension 
heavy-current terminals, and the air inlet valve. 
The unit operates on a 250-volt, 50-cycle, single- 
phase supply. The transformer incorporated in 
the equipment gives a continuously variable 
supply of 0-20 volts, 200 amperes, on the low- 
tension side and 7000 volts, 65 mA on the high- 
tension side. The high voltage can be varied 
by.the low-voltage regulator in the primary 
circuit, the control knob being mounted on the 
side panel in a position convenient to the 
operator who is examining the build-up of the 
deposited film under the bell jar. 

Interlocks and warning lamps are provided 
to ensure safe operation of the equipment. 

















FiG. 13—HIGH-VACUUM PUMP—BARR AND 
STROUD 


First, the high-tension circuit is interlocked by 
a vacuum switch with the bell jar to prevent 
the circuit being closed unless the jar is in 
position and exhausted to a vacuum of less than 
1mm. mercury. A second set of switches ihter- 
locks the high-tension supply with the remov- 
able panels so that access to the interior of the 
cubicle is impossible while the supply is 


is mountéd on the switchboard panel. The 
diffusion pump heaters are interlocked with the 
cooling water and the vacuum system. These 
precautions prevent overheating of the pump oil 
in the absence of water, and cracking of the oil 
in the presence of air. 

A range of samples was exhibited by the same 
firm illustrating the capabilities of the high- 
vacuum plant. These samples included various 
optical components having anti-reflection films 
and specimens of vacuum-deposited aluminium, 
ese, and stainless steel surface films on 
glass. 

The spot welder control unit shown by 
Ferranti, Ltd., is an automatic electronic device 
for obtaining spot welds of accurately con- 
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COUNTER—FERRANTI 


trolled duration up to 0:01 second. The unit is 
suitable for use in conjunction with any 
standard type of spot welder not exceeding 
15 kVA rating and will provide a welding pulse 
of duration up to one-half cycle. Fractional 
pulses of less than a half cycle may be selected 
by a phase-shifting control, which determines 
the point in the cycle at which the weld com- 
mences. The operation of the control depends 
on the principle that, in a mercury pool tube 
operating from an A.C. supply, conduction 
initiated in any part of the half cycle in which 
the anode is at a positive potential relative to 
the cathode will be terminated when the polarity 
reverses. The control unit comprises a Servo- 
tron tube, which is automatically extinguished 
at the instant of polarity reversal, together 
with a variable-phase pulse unit incorporating 
a Neostron tube. This phase unit determines 
the instant at which the Servotron is triggered. 
A wide range of adjustment of welding charac- 
teristics is possible by independent variation of 
the phase control and of the welding current 
intensity. The latter variation is achieved by 
an adjustable series resistance in the primary 
circuit, and is additional to any winding taps 
which may be included in the welding trans- 
former itself. The equipment operates from a 
standard 400-volt, 50-cycle, three-phase supply. 
An important application of the unit is in the 
manufacture ‘of thermionic valves, and it can 
be used with advantage in other fields where 
spot welding can be used as an alternative to 
fixing by rivets or bolts. 

Another Ferranti exhibit is the cold-cathode 
counter designed for operation by a photo- 
electric cell or other low-power source. The 
applications of this typeof device are quite 
familiar and include such tasks as counting 
objects on a conveyor belt and the automatic 
opening of doors. Until recently these devices 
suffered from the inherent disadvantage that 
the hot-cathode tubes employed in the amplifier 
circuit required their filaments to be at or near 
the operating temperature at all times. The 
cathode had to be kept heated throughout the 
“alert” period of the apparatus, although the 
relay might only operate for a very small 
fraction of that period. Thus the best use was 
not made of the “ life” of the valve. 

The introduction of cold-cathode tubes into 
this type of apparatus required a slightly 
modified circuit to overcome the fact that the 
grid of a cold-cathode tube can initiate current 
flow between cathode and anode, but cannot 


circuit provides that the anode voltage is 
momentarily reduced to zero or made negative. 
This is achieved by a condenser connected 
across the anode and cathode forming the basis 
of an oscillatory circuit. 

Fig. 14 shows the circuit diagram of a typical 
cold-cathode unit, suitable for automatic start- 
ing of a motor and numerous similar functions. 
The light from a car type lamp is focused on to 
a photo cell V, and, as a result, the potential of 
the grid of the cold-cathode tube V, is main- 
tained at a low positive value determmed by 
the resistance of the photo cell V, relative to the 
resistances R,+R,. This potential is below 
the value required to trigger the grid. When the 
light beam is interrupted, the photo cell resist- 
ance increases, causing the grid voltage to rise 
until the triggering potential is exceeded. At 
that point the tube V, commences to oscillate 
and the relay contacts close. The relay has two 
sets of contacts. The first set, on closing, short- 
circuits part of the photo cell load resistance R,, 
whose function is to prevent false operation of 
the relay when the beam is interrupted by 
slowly moving objects. The second pair of 
contacts are connected to the switch 8 in order 
that the unit may be used as a self-contained 
counter, or may control external equipment. 
In one position of the switch S closing of the 
relay causes the condenser C, to discharge and 
operate an electro-magnetic counter; in the 
other position of the switch the relay may 
control any external device, for example, the 
trip coil of a motor starter. The high-tension 
supply for the cold-cathode tube is derived from 
& metal rectifier V,. 

The rated life of the cold-cathode tube is 
stated to be 300 MA-hours. It is claimed by 
the makers that suitable design of the circuit 
to reduce the current and duration of each 
pulse renders the working life of the unit prac- 
tically unlimited. Using standard telephone 
type relays, the circuit will record up to 15,000 
pulses per hour. The overall size of the complete 
unit in its cabinet is only 10in. by 4in. by 4in. 

The applications of X-ray technique in metal- 
lurgy, and the engineering industry generally, 
cover a wide and expanding field. Two 
examples were seen on the stand of Philips 

















Fic. 15—X-RAY DIFFRACTION UNIT—PHILIPS 


Lamps, Ltd., and we have selected for a short 
description their type “‘ 41 D ” X-ray diffraction 
unit. This new apparatus has been developed 
to meet the requirements of university as well 
as industrial laboratories. 

A general view of the apparatus is shown in 
Fig. 15, from which it will be seen that the 
various components form a self-contained unit. 
In the base of the cabinet is housed the high- 








switched on. In addition, a green and a red 
warning light for each circuit referred to above 


control this flow after it has started, unless the 


tension generator, including the tube filament 
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transformer, from which full-wave rectified 
high tension is fed to the cathode of the X-ray 
tube; a circuit consisting of a centre-earthed 
transformer and two oil-immersed rectifying 
valves being employed. The control panel, 
mounted on the front of the cabinet, conveni- 
ently sloped, and indirectly illuminated, allows 
stepless variation, from 10 to 60 kVp, of the 
high tension, the value of the latter being read 
directly. The filament current, which is 
stabilised, is governed by a control permitting 
accurate regulation of the tube current, read 
on a 0-50 mA meter. In addition, the control 
table incorporates a main switch, overload 
circuit breaker, press button high-tension 
switch, pilot light, and an hour meter (10,000 
hours and reading to one-tenth hour) for record- 
ing exposures and tube life. 

The top of the cabinet is formed from an 
accurately machined iron casting, which pro- 
vides a flat instrument surface right up to the 
specimen tube housing. The latter is con- 
structed from a beaded bronze casting, providing 
complete X-ray protection, and accurately 
machined so that every tube inserted takes up 
precisely the same position. This means that 
the necessity for realignment of cameras is 
eliminated, since the tubes themselves are also 
accurately constructed. The four window faces 
are machined to an angle of 6 deg. to the vertical 
to correspond with the angle of emergence of 
the maximum X-ray beam and are provided 
with four tapped holes so that, if desired, special 
devices, ¢.g., monochromators, can be accom- 
modated. A rotatable disc carrying the neces- 
sary filters is built into each window housing 
so that the appropriate filter can immediately be 
brought into position. The main tube support 


and the window housings are water-cooled to 
avoid any drift of the X-ray beam due to 
thermal variations during long exposures. The 
X-ray tubes have four windows of Lindemann 
glass, the thickness of which is kept to a close 
tolerance, thus ensuring maximum and constant 
output. The focus, which is located very pre- 
cisely with respect to the tube housing, is 12 mm. 
by 1-2mm., so that by taking off at an angle 
of 6 deg., as stated, the effective focus is 
1-2 square millimetres. The internal con- 
struction of the cathode assembly ensures that 
the radiation is uncontaminated. Target 
materials of W, Mo, Cu, Fe, Co, and Cr are 
available. The maximum continuous ratings 
are 1000 watts for W, Mo, and Cu, and 600 watts 
for Fe, Co, and Cr. The tubes are inserted in the 
housing and secured by four screws, the water 
and electrical connections being automatically 
made; tubes can be changed in a matter of 
minutes. The water cooling system for the 
tube, window housings, and _high-tension 
generator is automatically switched on and off, 
and a protective relay shuts off the apparatus 
the moment the water pressure gets too low or 
too high. 

In addition to the basic X-ray unit described 
above, a comprehensive selection of accessory 
equipment is also available. Precision optical 
type camera tracks of various lengths, complete 
with all necessary adjustments and locking 
devices, can be fixed to the instrument table. 
A comprehensive range of cameras is available 
for use with equipment. Four power sockets 
conveniently mounted on the cabinet are provid- 
ed for driving the camera motors and other 
equipment. 





(T’o be continued) 








Electronics in Engineering 


EN years ago it would perhaps have been 

true to say that the technique of electronics 
had few applications in engineering outside the 
sphere of radio. Cathode ray tubes, indeed, 
were widely used in research laboratories, and 
the possibility of extending the use of elec- 
tronic devices in the engineering industry 
generally was fully appreciated. But it is only 
within the past decade that many of these 
developments have been realised in practice, 
and the rapid progress attained owes much to 
the artificial stimulus of the wartime need 
for rapid mass production. The first way in 
which electronics could assist the engineer was 
to facilitate the means of making accurate 
measurements which is a fundamental issue 
in every new problem in engineering. A second 
and less obvious development was to use elec- 
tronic technique to simplify the examination of 
many physical properties of metals and other 
materials. Although such applications of elec- 
tronics in engineering have certain limitations, 
the results already achieved have presented the 
production engineer with a very versatile tool, 
together with the promise of advances in new 
directions. 

A considerable amount of pioneer work has 
been done by the General Electric Company, 
Ltd., in fostering these developments, and we 
were recently afforded the opportunity of wit- 
nessing an interesting demonstration of a com- 
prehensive range of electrical instruments and 
measuring apparatus manufactured at the 
company’s Salford instrument. works. Apart 
from standard electrical instruments and ther- 
mionic instruments for radio work, we were able 
to examine a number of instruments designed 
for various industrial measurements. We feel 
that a short description of some of the latter 
class will be of interest to engineers generally. 


MAGNETIC SORTING BRIDGE 


The magnetic sorting bridge is designed for 
testing samples of any ferro-magnetic materials 
and comparing their properties, such as chemical 
composition, hardness, temper, and _ strain. 
The instrument can be used by unskilled 
operators for comparing mass-produced com- 


ponents and by skilled personnel for a critical 
comparison of samples with known test pieces. 
The sorting bridge is admirably suited to routine 
testing and has the advantage of not damaging 
the test specimen in any way. 

If a piece of material is magnetised by A.C. 
excitation, the magnetisation follows a curve 
known as the hysteresis loop. The area enclosed 
by this loop is a measure of the magnetic losses 
in the material, and as the shape of the loop 
varies according to the hardness and chemical 
composition, it is possible by comparing loops 
of different specimens to determine whether 
they are identical, or in what way they differ, 
and to obtain an indication of any variations 
in their chemical composition. This comparison 
of hysteresis loops may be carried out very 
simply and rapidly by means of the magnetic 
sorting bridge, which consists fundamentally 
of a bridge circuit, two arms of which consist of 
coils in which the standard and the specimen 
to be tested are inserted respectively. The 
usual galvanometer is replaced by a cathode 
ray oscilloscope. The X and Y deflection 
plates of the oscilloscope are connected in the 
bridge circuit in such a way that the figure 
traced on the oscilloscope screen is a com- 
parison of the two hysteresis loops. When the 
circuit has been adjusted, the oscilloscope trace 
will be a horizontal straight line, as in Fig. 1 (a) 
whenever identical specimens are placed within 
the two coils. The other diagrams in Fig. 1 
indicate various differences between the speci- 
men and the standard; (6) shows a condition 
of strain in the specimen, (c) shows that the 
specimen has been hardened, but not tem- 
pered, while (d) shows that the specimen has 
been hardened and tempered. ; 

A general view of the apparatus is given in 
Fig. 2, which shows the bridge with its 
components mounted in a metal chassis fitted 
in a well-finished walnut case with carrying 
handles. The chassis can be withdrawn from 
its case for panel mounting if desired. The 
bridge and oscilloscope circuits are fed by 
separate transformers, the bridge transformer 
having a tapped secondary to enable the 





magnetisation of the coils to be adjusted to 


give optimum results. Separate controls are 
provided to balance the coils. Gain, attenua. 
tion, focus, and brilliance controls are also 
incorporated for the oscilloscope. All of these 
controls are accessible from the front of the 
cabinet, which is fitted with a panel door and 
lock to prevent unauthorised manipulation of 
the controls. Once the circuit has been adjusted 
with the coils warmed up, the apparatus is 
stable in operation for sufficiently long periods 
to allow of rapid routine testing. The standard 
instrument is suitable for operation from single. 
phase, 230-volt, 50-cycle supply. 

The bridge was originally developed for 
testing aero-engine components made from 
ferro-magnetic material, but its scope is very 
extensive, and it can handle a wide variety of 
shapes and sizes of material. Typical examples 
include iron or steel wires, and bar stock of 
any section, as well as springs, small castings, 
and small components, both before and after 
heat treatment. It is important that the 
volume and dimensions of the samples being 
tested should not vary appreciably ; in testing 
batches of repetition items, this condition is 
automatically achieved. Where variations in 
chemical composition have to be measured the 
samples must have identical heat treatment. 
If required, the makers can supply photographs 
of the traces which should be obtained, to assist 
users of the apparatus, provided samples can 
be furnished beforehand. 


A Rapio-FREQUENCY CrRAacK DETECTOR 
Various methods have been devised for 


determining the existence of cracks and similar 


re 
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Fic. 1—-OSCILLOSCOPE TRACES 


flaws in metal parts. In cerder to meet the need 
for an instrument that will permit this form of 
test to be carried out rapidly and almost auto- 
matically by unskilled operavors, the G.#.C. 
have designed and manufactured « radio- 
frequency crack detector. This instrument 
makes use of the principle that, when high- 
frequency A.C. is passed through a conductor, 
the current is concentrated on the outer surface 
of the conductor, and that any crack near the 
surface will alter the magnitude of the current. 
This principle is applied by passing the wire or 
metal bar under test through the inductance 
coil of an oscillatory circuit, when eddy currents 
are induced round the periphery of the sample 
in a direction at right angles to the axis. 
The depth of penetration of the current depends 
partly upon the frequency, and the frequency 
must be chosen so that the current-carrying 
layer is slightly deeper than the cracks that 
might be encountered. As the sample is passed 
through the coil, the presence of a crack causes 
the frequency of the oscillator to drop, the 
effect being sirfilar to that produced by loading 
the secondary winding of a transformer. The 
drop in frequency associated with a crack 
results in a variation of output voltage of the 
oscillator. This voltage change can be measured 
by a meter and can be used to light a lamp 
indicating the existence of a crack in the test 
sample. The voltage will be proportional to 
the depth of crack, and the meter can be cali- 
brated accordingly. The meter will require 
recalibration for ferrous materials having 
different permeabilities, but the original cali- 
bration will be accurate over a limited per- 
meability range and will be valid for the majority 
of non-ferrous metals. 

A general view of the apparatus is given in 
Fig. 3. The large cabinet houses the radio- 
frequency generator. The oscillator is a separate 
unit, as shown in the centre of the illustration, 





and is connected to the interchangeable ‘‘ head ” 
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coils by leads of suitable length. One of these 
head coils is on the right-hand side of Fig. 3 
but in use the coil would be situated some 
distance away from the generator and oscillator. 
Four standard head coils can be supplied, with 
apertures covering a range of fin. to 4in. dia- 
meter. Special coils can be supplied to order, 
making the instrument capable of accommodat- 
ing any size of tubes, angle, and channel 
sections, while the normal range of coil unit is 
suitable for testing wire, bar stock, drills and 
reamers, &c. The instrument is suitable for 
operation from a single-phase, 230-volt, 50- 
cycle supply. 

The equipment is simple to operate. Initial 
zero setting is first obtained by adjusting the 
oscillator and generator dials, which are then 
locked to prevent any deviation from the setting. 
The sample is then inserted in the appropriate 
coil, when the meter mounted on the panel of 
the generator unit will read the depth of any 
crack that may be present, assuming that the 
meter has been suitably calibrated. 

A neon lamp is mounted on the right-hand 
side of the generator panel, and is very useful 
when it is desired to reject materials containing 
cracks of more than a specified depth, but to 
pass shallower cracks, This lamp is set by 
introducing a sample having a crack of the 
specified depth and moving it in the head coil 
until the meter reads the depth required. Then 
by adjusting the dial marked ‘Set Crack 
Depth,” the red lamp can be made to operate 
exactly at this point and to remain lit whenever 
cracks of, or greater than, the specified depth 
appear ine the sample material. 

The indicating meter is scaled arbitrarily 
from 0 to 100, and is intended to be used in 
conjunction with calibration curves to allow 
for any differences in the composition of the 
metals being tested. The makers recommend 
that users should prepare their own calibration 
charts in order to correlate the meter readings 
with the characteristics of their particular 
products. The calibration can be done simply 
by taking a bar specimen containing a crack. 
A portion of the crack is filed away, the depth 
of metal removed is measured, and the meter 
reading is noted. This process is repeated until 
the crack disappears, when a calibration curve 


exploring head, which is held in contact with 
the surface of the layer whose thickness is being 
measured. A dial meter on the instrument 
panel then gives a direct measurement of the 
thickness of the layer in thousandths of an inch. 

The exploring head contains a small trans- 
former. When the exploring head is placed on 
the surface being tested, the non-magnetic film 
that is being measured forms a gap in the 
magnetic circuit of the transformer. A constant 
current is passed through the primary winding 
of the transformer and the voltage induced in 
the secondary winding depends on the length 





metal in situations where only one side of the 
metal is accessible. Measurements of this sort 
can be made simply and accurately by means 
of the G.E.C. metal thickness meter. This 
instrument works on the principle that, if an 
oscillating crystal is held against the surface 
of the metal under test, the crystal oscillations 
will be damped when the frequency of these 
oscillations is equal to the resonant frequency 
of the metal. Since the resonant frequency 
depends on the thickness of the metal, the 
damping of the crystal oscillations may be 





caused to give an alteration in the reading of a 

















of the gap in the magnetic circuit, which is the 
same as the thickness of the film or coating. 
This secondary voltage is applied to a suitable 
meter which therefore measures the thickness 
of the film. When the meter is required for the 
measurement of non-metallic coatings only, the 
meter scale is calibrated directly in thousandths 
of an inch. If metallic coatings of more than 
one kind of metal are to be measured, the makers 
are able to supply a calibration chart (to cover 




















FiG. 2—MAGNETIC 


can be drawn showing the relation between 
depth of crack and meter reading. 


MEASUREMENT OF DEPTH OF THIN COATINGS 


The firm has developed an _ instrument 
known as the layer thickness meter for measur- 
ing the depth of any non-magnetic film on a 
magnetic base. This device can be used to 
measure the thickness of paint coatings and 
sprayed metal or electro-deposited films on 
sheet steel or iron. The instrument is compact 
and easily portable, being contained in a metal 
cabinet connected by a flexible cable to an 








SORTING BRIDGE 


any metals specified by the user), which is fitted 
under the base of the instrument. Although 
the instrument is robust, there is no sacrifice 
of sensitivity, and very small variations in 
thickness can be measured with precision. 
Instruments to cover various ranges can be 
supplied. Typical examples are from 0-00Olin. 
to 0-022in. and from 0-005in. to 0-030in., 
graduated in thousandths of an inch. 


MEASUREMENT OF THICKNESS OF METALS 
A problem of frequent occurrence in engi- 


FiG. 3—-RADIO FREQUENCY CRACK DETECTOR 


meter in the crystal oscillator circuit, the meter 
reading giving a measure of the metal thickness, 
subject to suitable calibration. A small sheet 
metal cabinet contains the oscillator circuit, 
which is connected by a flexible lead to the 
exploring head, in which the crystal is mounted. 
The apparatus is A.C. mains operated, and is 
suitable for a single-phase, 230-volt, 50-cycle 
supply. 

The instrument is admirably suited to the 
measurement of the thickness of cable sheaths, 
pipe lines, and tubes generally, boiler shells 
and tanks, where the measuring head can be 
applied only on one side of the metal. For this 
class of work the makers claim that the thickness 
meter has an inherent accuracy, which is greater 
than the degree of precision normally required 
in such measurements. 








The La Mont Boiler in Great 
Britain* 
By G. A, PLUMMER, M.I. Mech. E.+ 


THE La Mont forced-circulation boiler was 
introduced into this country in 1936, and 
although considerable experience was already 
available on the Continent (where some 150 
installations then existed) the need for further 
development was immediately apparent, not 
only to bring this type of steam generator into 
line with British practice, but also because the 


-| installations then existing were comparatively 


small units operated for the most part at 
moderate steam pressures and temperatures. 

La Mont boilers have been installed in this 
country for a range of steam pressures from 
200 Ib. to 1400 Ib. per square inch, with evapora- 
tion rates of from 200lb. to 350,000 lb. per 
hour, with steam temperatures from saturation 
to 960 deg. Fah., fired by means of oil, gas, and 
raw coal, and for a wide application of use. The 
quality and quantity of make-up feed water 
has varied widely with the different installations. 
Owing to the flexibility of design permitted 
by the forced-circulation principle, considerable 
latitude is afforded in the arrangement of the 
heating surface. Nevertheless, fundamental 





* Institution of Mechanical Engineers, January 18th. 
Abstract. 

t Director in charge of development and research, 
John Thompson Water Tube Boilers, Ltd., Wolver- 
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guiding principles must’ be adhered to in such 
designs, and possible weaknesses and difficulties 
in detail construction and auxiliary plant must 
be guarded against. 


GENERAL CONSIDERATIONS 


Design of Combustion Chambers.—Probably 
the most commonly employed basis for com- 
bustion chamber ratings is the number of 
British thermal units released per cubic foot of 
combustion chamber volume per hour. This 
basis, however, is strictly limited as a measure 
of the rate of flame propagation required within 
@ combustion chamber. The author considers 
that it is extremely misleading, as it does not 
by itself determine the furnace temperature, 
which is one of the main factors determining 
the design of the combustion chamber. The 
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Fic. 1—Assembly of Collective Strainer and Header 


number of British thermal units released per 
square foot of projected radiant heating surface 
per hour is of equal, if not greater, technical sig- 
nificance, for it is approximately a measure of 
furnace temperature and of the rate of heat 
transfer to the tubes forming the projected 
radiant heating surface. 

From considerations of space and weight the 
most desirable size of combustion chamber 
may be defined as ‘‘ the minimum size within 
the confines of which the fuel may be com- 
pletely burnt without exceeding the limitations 
of temperature imposed by practical considera- 
tions.’”” The main practical considerations are : 


(a) With coal, the temperature above 
which difficulty would be anticipated by 
slagging, and the time required for com- 
pleting combustion. 

(6) With oil or gas, the temperature above 
which exposed refractory would suffer damage 
or the heat transfer to surrounding tubes 
would exceed the safe rate imposed by limita- 
tions of circulation. . 


In considering heat trasfer problems it is 
usual to draw up a combustion chamber heat 
balance in which the heat input equals the heat 
absorbed in the combustion chamber, plus the 
heat leaving the combustion chamber. The 
greater the rate of heat absorption by radiant 
heating surface, the lower the combustion 
chamber temperature will be, other things being 
equal. Similarly, the greater the rate of heat 
absorption by radiation, the smaller will be the 
combustion chamber to give equal temperatures. 

Hence, to arrive at the most desirable size of 
combustion chamber, the greatest possible use 
must be made of radiant heating surface, and 
in the case of La Mont boilers this can most 
readily be, achieved by the provision of walls 
lined with close-pitched bare tubes entirely 
surrounding the combustion chamber, the 
forced circulation ensuring that, even with the 
greatest heat transfer rendered possible by 


present methods of combustion, the tubes are 
adequately safeguarded against overheating. 

It has been considered by many engineers 
that a fully cooled combustion chamber may 
result in unstable conditions and smoke at 
low ratings and retardation of combustion at 
all ratings. In the author’s experience, how- 
ever, these difficulties are more imaginary than 
real, and provided adequate heat can be made 
available to promote ignition of the fuel, any 
further effects are the result of, and not the 
cause of, combustion. 

Smokeless combustion has been maintained 
with loads as low as 5 per cent. of full power 
rating on boilers with completely water-cooled 
combustion chambers. 

Relatively low rating of coal-fired furnaces is 
necessitated by two major considerations : 
(a) the furnace temperature must be below the 
slagging point of the ash in the fuel, and (6) 
combustion must be completed within the 
confines of the combustion chamber. In modern 
designs of La Mont boilers there is little difti- 
culty in meeting the first-named limitation. 
With existing means of firing coal, however, 
either by stokers or pulverisation, the require- 
ment that combustion shall be completed 
within the confines of the combustion chamber 
does represent a severe limitation. There 
would appear to be considerable scope for 
improvements in methods of firing coal, as the 
size of the combustion chamber, and hence of 
the boiler, is frequently determined by this 
limitation. 

Feed Water Requirements.—Whilst the posi- 
tive circulation provided in the La Mont boiler 
reduces the tendency towards scale formation, 
nevertheless experience has shown that this 
type of boiler must be considered as a high-duty 
boiler and as such is as sensitive to feed water 
conditions as a boiler with natural circulation. 

In all cases it is advisable to aim at feed water 
of zero hardness with sufficient alkalinity to 
protect the plant against accidental corrosion 
and with the oxygen content reduced by de- 
aerators to @ minimum. Chemical treatment 
of the water appears to be sufficient, preferably 
carried out externally to the boiler, with final 
treatment injected into the boiler circulating 
system. 

Certain unusual conditions have been encoun- 
tered which indicate that the forced circulation 
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A—Highest metal temperature measured 


. 2—Superheater Metal Temperature During Raising 
Pressure—Without Tertiary Air 


type of boiler can steam satisfactorily for short 
periods with abnormally bad feed water in 
emergency. 

Very little difficulty has been experienced as a 
result of scale on the water side of the tubes. 
Where it has been experienced, satisfactory 
results have been obtained by the use of 
chemical cleansing agents, such as inhibited 
acid solutions, but caution is necessary, as when 
they were first applied, damage resulted to 
stainless steel parts, such as distributor header 
nozzles. In cases where it is anticipated that 
inhibited acid cleaning may be necessary, it is 
advisable to use carbon steel or Monel metal 
nozzles. 

Sludge.—The formation of sludge has proved 
to be one of the major difficulties resulting from 





excessive conditioning of feed water within the 





boiler itself. Difficulty has also been experi- 
enced as a result of the formation of sludge in 
the case of boilers returned to service after 
standing idle for lengthy periods. It has been 
found desirable in such cases to give the boiler 
a short period of service and then rapidly wash 
out all accessible parts. 

In normal cases the sludges resulting from 
the small amount of internal conditioning 
required when operating with a small percentage 
of chemically treated make-up water are found 
to be free-flowing and cause no difficulty. It 
is necessary, however, to ensure that blow-off 
branches are suitably placed for the purpose of 
removing collections of sludge. The blow-off 
branches should be in the middle of the dis- 
tributor headers if the circulating pipe enters 
at each end; in cases where the circulation 
pipe enters at one end the blow-off branch 
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Fic. 3—Superheater Metal Temperature During Raising 
Pressure—With Tertiary Air 


should be at the remote end. Experience has 
shown the desirability of operating distributor 
header blow-off valves intermittently at 
intervals. 

With a view to reducing difficulties associated 
with the removal of sludge, and further to 
reduce the large number of individual strainers 
normally associated with the La Mont boiler, 
it is now the practice to install a small number 
of collective strainers of the self-cleaning type 
(see Fig. 1). 

Not only are the larger particles of iron oxide 
scale prevented from entering the distributor 
headers with this arrangement, but some mud 
separation is also effected and the strainers can 
be periodically cleaned in service by opening the 
quick-acting flushing valve fitted at the base 
of the strainer. 

Raising Steam Pressure from Cold.—In raising 
steam pressure, forced circulation ensures the 
maintenance of an even temperature through- 
out all parts of the boiler, and, by means of the 
boiler circulating pump, the economiser may be 
circulated with boiler water at low loads and 
whilst raising pressure. In this way boilers 
designed for moderate steam pressures and 
temperatures have been quite safely brought 
on to the steam range from the stone-cold con- 
dition in thirty to forty-five minutes. 

In the case of high-pressure, high-temperature 
boilers the limitation to the rate of raising 
pressure has been found to be the danger of 
overheating the superheater tubes, and it was 
found necessary to carry out tests when first 
commissioning in order to establish a safe pro- 
cedure. Fig. 2 sets out this procedure, which 
enables steam to be raised from cold to full 
working pressure in four hours. 

In order to provide further safeguards, a 
novel system of superheater tube cooling was 
provided on the boilers to which this diagram 
refers. A supply of cooling air tapped off the 
secondary air supply was introduced below the 
primary superheater, thus tempering the gas 
temperature at this zone. The results of this 
device are shown in Fig. 3; the time for safely 
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raising steam pressure from cold to 1400 lb. per 
square inch was reduced to 2} hours, and it is 
thought that this time could be still further 
reduced by arranging the primary and secondary 
superheater sections in series with the gas flow 
instead of in parallel. The value of this in 
wer stations operating under two-shift or 
emergency conditions will be appreciated. 

“ Carry-Over” and Steam Purity.—In the 
author’s experience a notable advantage accru- 
ing from the use of forced circulation has been 
the facility with which clean dry steam can be 
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Fic. 4—Arrangement of La Mont Internal Drum 
Fittings : 


obtained. It is considered that this is largely 
due to the regular uninterrupted emission of 
steam and water evenly distributed throughout 
the width of the steam drum, coupled with the 
fact that the steam bubbles contained in the 
flowing steam and water mixture are of small 
size and are introduced into the steam drum 
above the water level, thus permitting the 
adoption of the simple form of internal baffle 
arrangement shown in Fig. 4. 

During the development of internal baffles 
it was found helpful to take observations on 
actual boilers. 

It was found essential to ensure that the 
internal baffle plates formed a snug fit, particu- 
larly at the positions indicated by arrows in 
Fig. 4, and to eliminate all small projections 
which would otherwise result in splashing or 
irregular flow of the water. These points, 
minor though they seem, were found to be of the 
greatest importance. 

Determination of the purity of steam is most 
satisfactorily determined by the electrolytic 
conductivity method. Intermittent readings, 
however, have been found to be of little value, 
if not entirely misleading. A recording instru- 
ment should therefore be installed to enable 
continuous observation to be taken of the steam 
quality. Fig. 5 is a reproduction of a steam 
conductivity chart taken on a high-pressure 
boiler. It is interesting to record that at this 
station careful observation was taken of the 
steam purity from the boilers at increasing 
boiler water concentrations. Up to the present 
time a boiler water concentration as high as 
110 parts per 100,000 has been employed with 
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In this case 2-4 dionic units equal 1-0 
part per million of total dissolved solids 


Fic. 5—Typical Steam Conductivity Record for 
High-Pressure Boilers 


resultant steam of a total dissolved solids 
content less than one part per million. 


Detait DESIGN FEATURES 


Boiler Circulating Pump Glands.—Consider- 
able attention has been paid to the design of 
glands for boiler circulating pumps, which 
present a straightforward engineering problem. 
The duty of the gland is to prevent undue 
leakage of water at high pressure and fairly 
high temperature. Adequate experience is 


centrifugal pumps operating at_pressures com- 
monly met with in boiler practice, but in most 
cases these are not associated at the same time 
with high temperature. 

In the La Mont boiler circulating pump, how- 
ever, the glands have to be suitable for both 
high pressure and high temperature at the same 
time ; various arrangements have been adopted 
which include means for suitably cooling the 
gland assembly, leaving the gland packing to 
deal solely with the pressure. Two typical 
arrangements are shown in Fig. 6. 

Fig. 6a shows a method of gland cooling and 
sealing known as the ‘“ leak-in,” “ leak-out ” 
type. In this arrangement an inner lantern 
ring is provided at the innermost end of the 
assembly, which is charged with sealing water 
taken from a source at higher pressure than 
exists in the circulating pump body. The water 
for this seal is usually taken from the discharge 
of the boiler feed pumps. This arrangement 
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Fic. 6—Boiler Circulating Pump Glands 


ensures that any leakage consists of compara- 
tively cool feed water going into the circulating 
pump, rather than hot boiler water leaking out 
of the circulating pump along the shaft. Further 
along the shaft remote from the pump end and 
adjacent to the actual stuffing-box is fitted a 
further lantern ring supplied with compara- 
tively cold water at low pressure. This is for 
the purpose of cooling and removing any leakage 
from the high-pressure sealing water from the 
inner lantern ring, leaving the gland packing to 
deal only with low-pressure, low-temperature 
conditions. 

Whilst this arrangement is exceedingly 
attractive and has therefore been applied in 
several cases both in this country and abroad. 
it is found to have certain objections, particu- 
larly in the case of plant operating with frequent 
standby periods. Under these conditions the 
circulating pump must be kept running, but the 
boiler requires little or no feed water. Leakage 
of sealing water through the inner lantern ring 
is continuously passing into the circulating 





boiler has increased to the extent where 
blowing-down is required, even though ‘the feed 
check valve be tightly closed. Wasteful 
blowing-down is therefore required. At the 
same time, the cooling and sealing water 
returned from both inner and outer lantern 
rings is taken to a conservator tank, the 
temperature of which, during standby, will be 
inevitably increased by the amount of heat 
carried away from the boiler circulating pump. 
The rise in temperature in the conservator tank 
after a few hours has, in practice, caused further 
difficulties. ; 

The other type of gland illustrated in Fig. 6b 
includes a cooling bush surrounding the pump 
sleeve. In this arrangement the pump shaft 
projects through a bush which is externally 
cooled. The stuffing-box is packed in the 
normal manner, provision being made for a 
slight leakage. The amount of leakage water 
from the pump along the shaft is adequately 
cooled by the cooling bush before it arrives at 
the stuffing-box ; the gland packing, therefore, 
is cooled and to some extent lubricated by the 
cool leakage water. 

The gland is fitted with an extension forming 
an annulus around the shaft, into which cold 
water may be passed, this being used only in 
emergencies when the packing has deteriorated 
to the extent that leakage water from the gland 
flashes into steam. Under these circumstances 
the objectionable flashed-off steam can be 
quenched, thus enabling the pump to be kept 
running until it is possible to repack the gland. 
This arrangement has proved to be generally 
satisfactory in practice. 

In the development of the gland arrangement 
the best service has been obtained from plaited 
graphitic asbestos packing. . Provision must be 
made in the gland assembly to permit of expan- 
sion of the gland packing and to ensure the 
maintenance of a small amount of leakage 
which is essential for cooling and lubrication of 
the packing. The alignment of the pump in 
relation to the shaft must be maintained under 
all conditions of temperature within the working 
range, and the shaft should run dead true 
without vibration. Adequate cooling . water 
should be provided at as low a temperature as 
possible—in the region of 80 deg. Fah.—and 
should be free from suspended matter. 

Under moderate pressures—650 lb. per square 
inch and under—a life of six to twelve months 
is obtained from the packing, three to five years 
from the shaft sleeves. At higher pressures the 
life of packing and shaft sleeves so far has 
tended to be considerably less, mainly due to 
insufficient leak-off to ensure adequate lubrica- 
tion and cooling of the packing. 

(To be continued) 








Heating and Ventilation of 
Dwellings 


THE nineteenth Post-War Building Study, 
which has just been published by the Stationery 
Office, price 2s. 6d. net, is a report by the 
Heating and Ventilation (Reconstruction) Com- 
mittee of the Building Research Board of the 
Department of Scientific and Industrial Re- 
search. The Chairman of the Committee, on 
which many well-known engineers served, is 
Sir Alfred Egerton, and Vice-Chairman, Sir 
Ernest Simon. The report covers a very wide 
ground, and it is of interest to note that despite 
individual opinions, the report is presented 
unanimously. At its second meeting the Com- 
mittee appointed a sub-committee to inquire 
and report on the desirability of developing in 
this country schemes for the supply of heat for 
various purposes by means of steam or hot 
water from central sources. The inefficiency of 
our heating methods for dwellings is empha- 
sised, and the results obtained are compared 
with those of Germany and America. The 
development, installation, and operation of 
heating appliances is fully dealt with, also the 
testing, specification, and standardisation of 
such appliances. Fuels and their distribution 
and the necessity of maintaining a balance 





pump, and therefore into the boiler. After a 





available in regard to the packing of glands on 





few hours it is found that the water level in the 


between the different types of fuels available for 
house heating is discussed. 
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LA MONT BOILERS 


THE papers on La Mont boilers presented 
before the Institution of Mechanical Engi- 
neers last Friday were in themselves informa- 
tive, particularly in the sense that their 
authors wisely did not fear frankly to admit 
troubles that had been experienced and to 
reveal how they had been overcome. Together 
with the discussion, they make it possible to 
gain a very much clearer perception than 
hitherto of the progress that has been made 
in the design and method of operation of 
La Mont boilers during the years since the 
type was first introduced in this country. 
The La Mont boiler, it will be remembered, 
is the least unconventional of the several 
unorthodox steam generators that were 
experimented with in variovs countries 
between the wars. Amongst its main depart- 
ures from the orthodox are the maintenance 
of a rapid positive circulation through 
small-diameter tubes by an external pump, 
and the fitting of a controlling orifice at 
the entry to each tube to predetermine the 
flow. These differences both require in some 
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Siensuing discussion have at least set many 
;| boiler at Deptford, Sir Leonard Pearce, of 


3}unit, and had had an availability figure 
+|since November 1944 of 82:3 per cent. 


9% with natural circulation units, the Deptford 
boiler has been running at reduced rating 


arrangement of the boiler, without, however, 
causing the design to depart very widely 
from the orthodox. 

It is, of course, quite rational to desire to 
substitute a predetermined circulation for the 
less definite natural circulation in a 
normal boiler, despite certain advantages 
that can be claimed for the latter. The 
change has been made in other novel boilers 
besides the La Mont. But, however rational 
it may seem to put certain ingredients in a 
pudding, the proof will still lie in the eating. 
Has the La Mont principle, in fact, been 
found practical ? Has it proved to be econo- 
mical? Are such boilers reliable? The 
papers read before the meeting and the 


doubts upon these points at rest. In the 
case, for instance, of the large La Mont 


the London Power Company, was able to say 
that it was regarded as a fully satisfactory 


Indeed, after deducting outage for stoker 
crusher gear repairs and for strainer 
cleaning—the latter an operation, the fre- 
quency of which, it is believed, can be much 
reduced in the future—he was able to quote 
the remarkable availability figure of 96 per 
cent. for the same period. In common 


on account of the quality of coal available. 
But it appears to have established a 
reputation for cleanliness, as, indeed, 
the high availability figure would suggest, 
whilst its performance in other respects seems 
to compare well with that of natural circula- 
tion boilers—of greater age—in the same 
station. In support of claims often made in 
the past for La Mont designs, Sir Leonard 
was further able to state his opinion that 
there was a substantial saving in space in 
relation to the output obtainable. These 
remarks, of course, apply only to experience 
with a single, though notable, example. But 
other users, once teething troubles had been 
overcome—such troubles occurred also at 
Deptford—seem to have been similarly 
satisfied. Doubts, for instance, that have 
at various times been expressed regarding 
the reliability of a boiler which depends so 
very much upon the trouble-free working 
of the circulating pump, seem unsubstan- 
tiated. To judge from the papers and the 
discussion, the pump suffers only from those 
troubles with gland packing and from the 
effects upon alignment of pipe movements 
that have long been familiar to pump manu- 
facturers, and for which remedies can be, and 
have been, satisfactorily devised, while the 
power absorbed is a very small fraction of the 
full boiler output. Power station boilers 
operate, of course, on favourable conditions of 
feed. But the second paper before the meeting 
indicated that if due care is taken in the 
design, the La Mont type of boiier can equally 
be built to operate under the much less 
favourable conditions of feed that may rule 
in an industrial establishment. Nor in any 
discussion of the boiler should the testimony 
of Mr. Dalin as to the performance of 
La Mont generators in Sweden be overlooked. 
He made the rather startling claim, indeed, 
that in the last three years, during which 
interchange of information with that country 
has been nearly impossible, advances have 


of all high-pressure stationary boilers in. 
stalled during those years were built to La 
Mont principles. 

But though there is much to be said in 
favour of the La Mont principle, and many of 
the advantages claimed for it are well on 
the road to proof, it would be wholly unfair to 
manufacturers of more orthodox products 
to assume that the new type has already 
proved itself superior or even likely to become 
so. There are still far too few such plants in 
operation in this country for any sound judg. 
ment to be drawn of the status the new boiler 
will eventually enjoy. Since it is a common. 
place of experience that the advent of the 
new stimulates the more rapid development 
of existing designs, it is very probable that 
the designers of natural circulation boilers 
wil] prove well able to answer any challenge 
that may exist. Certainly for particular 
duties the La Mont principle seems to provide 
special advantages—a particularly interesting 
example in Sweden was quoted by Mr, 
Delin, and is mentioned in our report of the 
discussion. But as much can be said for con. 
ventional boilers and for many other unor. 
thodox types, each of which has its own 
special aptitudes. The really distinctive 
feature about the La Mont type of boiler is 
that it appears capable of competing on 
something like equal terms with natural 
circulation boilers for land use over a wide 
range of service. 


Air Accidents 


A aoop deal of anxiety has lately been 
expressed by the public about air accidents. 
Such accidents have seemed to happen 
alarmingly often, and the figures issued with 
the object of restoring confidence cannot be 
said to have fully achieved their aim. This 
they have failed to do partly because the 
facts are capable of being expressed in so 
many different ways,and partly because there 
is in the minds of the public little with 
which to compare the figures. Even their 
accuracy has been questioned. 

Over the five-year period just before the 
war, the official returns for the regular air 
services operated by United Kingdom com- 
panies at home and abroad, including the 
operations of associated companies on Empire 
routes, showed a fatality rate of 42 for every 
100 million passenger-miles flown. The 
corresponding figure for the United States 


internal civil air lines—which include all 


passenger fatalities, but for some reason nct 


those of the crew—taken over a similar 
period of years was only about one-fifth of 
ours. Much of the difference is no doubt due 
to the easier atmospheric conditions when 
flying on internal services, as contrasted with 
ocean routes, and to our inclusion of both 
passenger and crew fatalities in our figures. 
An alternative and sometimes instructive 
way of assessing the losses relates them to 
aircraft mileage rather than to passenger 
miles. 
British figures above cited show a rate of 
loss of 1-9 persons per million aircraft miles, 
and in this' form it is possible to compare 
relative risks by making use of certain figures, 
recently summarised in The Hconomist for 
railway operation, which showed that the 
figure for lives lost per million train miles 
was 1-8 during the time of the first World 
War, sinking to about half that amount 
during the inter-war years that followed. 


If this procedure is followed the 
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much the same per aircraft mile as it is per 
train mile, which at first sight seems to put 
aviation in an unexpectedly favourable light 
until it is remembered that the number of 
persons carried in an aircraft is rarely over 
twenty, whilst in a train there may be many 
hundred. Itis the ratio of these very different 
numbers which really shows the relative 
safety per person in these two modes of 
travel. Aviation has a long way to go before 
it catches up. 

Much recent criticism respecting the risks 

of air travel has been directed against the 
R.A.F. Transport Command, and _ this 
anxiety was by no means lessened by the 
figures disclosed in an official statement made 
in the House of Commons last November, 
which showed that for the first ten months of 
1945 the fatality rate per 100 million passen- 
ger miles was nearly double that of our civil 
air lines before the war despite the many 
additional safety precautions, such as Radar 
in its various forms, now known to be avail- 
able. The figures for the whole of 1945 could, 
of course, not be given at the time the House 
of Commons statement was made but the 
totals for that year have since been com- 
municated to the Press, and they appear to 
claim, oddly enough, that whilst the figure 
for passenger miles increased from 700 million 
for the first ten months of the year to 877 
nillion for the whole year, the number of 
deaths during the year was only 109, 
whereas the interim statement for the first 
ten months had given it as 527 (334 pasengers 
and 193 crew). Clearly there must be 
something very wrong about one or 
other of the statements made. Both can 
not be right. The lower figures, not un- 
naturally, gave a very favourable picture for 
the safety achieved by Transport Com- 
mand ; indeed, they placed Britain ahead of 
any country in Europe and equal to America 
in the civil pre-war rate. Such apparently 
incongruous statements certainly add to the 
confusion in the minds of the public, and it 
would surely be reasonable in such circum- 
stances to expect the Air Ministry to issue 
the correct figures for that strangely recorded 
year, and explain how the discrepancies 
occurred. 

It will, however, be readily conceded that 
in any case there is little valid reason to 
expect a military command to equal the 
standard of safety of a long-established civil 
line. The aircraft used are less suited to 
their task, and their very gallant pilots are 
men who have had a definite, and to them 
most necessary, training in favour of taking 
risks in flying far beyond what would be 
thought suitable in days of peace. If one 
looks across the Atlantic one can find this 
amply illustrated. The U.S. civil air liner 
passenger fatality ratio per 100 million 
passenger miles was about 8 for the five 
years before the war whereas for U.S. Air 
Transport during the first ten months of 
1945 it is given as 24, or three times as much. 
In these circumstances, there is little need 
for our own Transport Command to feel 
itself obliged to claim not merely that it is 
as safe as our pre-war civil air lines, but that 
it is indeed far safer. If the figures presented 
to Parliament were correct it certainly is not 
safer nor could it reasonably be expected to be. 
The authorities could now, we think, afford 
to publish the real figures in full and rely with 
confidence on the public studying them with 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


MANUFACTURE OF WIRE ROPES 


Str,—We were very interested in the article 
under the heading “‘ The Manufacture of Wire 
Ropes,” which was published in your issue of 
November 30th last. 

There is one claim made which we would like 
to correct, and that is:—‘‘ The Whitecross 
Company, we are informed, is the only concern 
in this country performing all the processes in 
the manufacture of wire rope from the rolling 
of the billet to the final spinning of the rope in 
one works.” 

This is not the case, as our company have been 
rolling their own wire rods from the billet within 
our own works for more than twenty years, and, 
as we also draw wire and spin the ropes, you 
will therefore understand that we are in line 
with the Whitecross Company in so far that 
we work the steel from the billet to the finished 
rope within our own four walls. 

P. Wortuy, Sales Manager. 

Bruntons (Musselburgh), Ltd., 

Musselburgh, January 17th. 





SRANE LOADS 


Sm,—Having been associated for a number 
of years almost exclusively with the fulfilment 
of the requirements of the Factories Act, 1937, 
with particular reference to the sections dealing 
with the safety provisions applied to lifting 
machines and lifting tackle, I am forced to the 
conclusion, that admirable and necessary as 
the regulations are, they frequently fail to 
achieve their object for one important reason. 
All cranes and lifting tackle are, or should be, 
conspicuously marked with their safe working 
load, but when in use it is nearly always the 
case that the slinger, or labourer acting as such, 
must estimate the weight of the article to be 
lifted before selecting suitable tackle for the 
job. An unsatisfactory state of affairs, and one 
which, in my experience, is the direct cause of 
many of the cases of failure of lifting tackle, 
which may, or may not, result in injury to 
persons or damage to valuable equipment. 

It is my belief that this weak link in the chain 
of lifting safety precautions would be largely 
removed if, either by agreement or legislation, 
manufacturers would mark the weight of their 
products on the nameplate if over 5 cwt., and 
similarly mark the weight of each individual 
casting on the pattern in the case of castings 
in excess of 5 ewt. 

M. F. Barnes. 

Birmingham, 21, December 6th. 
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SHORT NOTICES 


Cutting Tool Practice. By H. C. Town, 
M.I. Mech. E., and D. Potter. London: Paul 
Elek (Publishers), Ltd., Africa House, Kings- 
way, W.C.2. Price 13s. 6d. net.—In view of 
the many changes in cutting tool practice and 
materials during recent years it is an opportune 
time for the publication of a treatise which 
gives a general survey of the subject. Not 
only does this book present the latest practice 
in high-production tools and recognised methods 
of metal cutting, but it also introduces the 
newer processes, such as down-cut milling and 
negative-rake milling and boring cutters, which 
are now recognised as the logical method of 
using cemented carbide cutters for fine finishing 
operations. The various types of tools—lathe, 
milling, drilling, broaching, &c.—are dealt 


with in detail in individual sections, and the 


drawings and sketches. This little book will 
prove a useful addition to the machine shop 


library in any engineering works. 





Aircraft Engines. Second edition. By A. W. 
Judge, A.R.C.S., &c. London: Chapman and 
Hall, Ltd., 37, Essex Street, W.C.2. Price 
28s. nit.—Four impressions have been made of 
this book since it was first published in 1940, 
and in this new edition the subject-matter has 
been brought up to date. More than 100 pages 
have been added and, apart from some addi- 
tional matter on combustion and _ ignition, 
efficiencies and performances, new aircraft 
carburetters are described, and the section on 
fuel injection spark ignition engines has been 
extended. Much new matter on exhaust- 
driven turbines for superchargers has been 
included and new types illustrated. A new 
section on the internal combustion turbine, 
together with some notes on the subject of jet 
or reaction propulsion, are also of interest. 


Carburation, Carburetters, and Petrol Injection. 
Second edition. By C. H. Fisher, A.M.I. 
Mech. E. London: Chapman and Hall, Ltd., 
37, Essex Street, W.C.2. Price 21s. net.—Since 
the first edition of this book was published in 
1939 there has been but little development in 
the field of vehicle carburation, and in the main 
the new edition is a reprint of its predecessor. 
There has been added, however, a particularly 
interesting section on petrol injection in con- 
nection with aircraft engines, which includes 
comprehensive details of the Stromberg and 
the German direct-injection systems, which 
bring the book up to date with current practice. 


Steel and its Practical Applications. Second 
edition. By W. Barr, A.R.T.C., and A. J. K. 
Honeyman, B.Se., A-R.T.C. London: Blackie 
and Son, Ltd., 66, Chandos Place, W.C.2. Price 
8s. 6d. net.—In the new edition of this book the 
chapter on heat treatment has been rewritten, 
and new material on creep and weldability 
added, together with numerous alterations to 
other chapters to bring them up to date. The 
necessities of war have resulted in drastic 
changes in the composition of alloy steels, and 
the properties of the more important of the new 
steels are described. The new volume is a 
worthy successor to the first edition, which was 
published in 1932, and was reprinted three times. 


Cast Iron in Building. By R. Sheppard, 
F.R.1.B.A. London: George Allen and Unwin, 
Ltd., Ruskin House, 40, Museum Street, W.C.1. 
Price 7s. 6d. net.—When the amount to which 
cast iron is used in building is considered, it is 
not surprising to read in this interesting little 
book that under pre-war conditions one-sixth 
of the iron castings output of this country was 
used in this connection. A further sixth of the 
output was devoted to public works and civil 
engineering needs. The field on which this 
book is based is big enough to cover a number of 
volumes far larger, but the author has restricted 
it to the bare essentials, which are presented in 
@ concise interesting manner. A number of 
excellent plates at the end depict not only the 
utilitarian, but also the artistic applications of 
cast iron to building. 











Limestone Concrete. By Jd. Singleton-Green, 
M.Se., A.M.I. Mech. E., &c. London: Chap- 
man and Hall, Ltd., 37, Essex Street, W.C.2. 
Price 8s. 6d. net.—In this little book the author 
deals in a clear concise manner with the use of 
limestone as an aggregate for all forms of con- 
crete. First is given an outline of the regula- 
tions which indicate quite clearly that lime- 
stone is considered entirely acceptable. It is 
followed by a short dissertation on the pro- 
perties of aggregates, with particular reference 
to limestone. Later chapters deal with the 
compressive and flexural strength of concrete ; 
water-tight concrete ; fire one ; durability ; 
exposed aggregate as a ace finish; flags ; 
sewers ; and concrete roads, all of which are 
designed to draw attention and prove the 
efficiency of limestone aggregate. The book 
includes a useful bibliography and some 








complete fairness and impartiality. 


information is well supplemented with clear 


interesting photographs, 





88 


THE ENGINEER 


JAN. 25, 1946 





——__ 





The Institution of Mechanical Engineers 


At a meeting of the Institution of Mecha- 
nical Engineers last Friday, January 
18th, 1946, papers on “ The Development of 
the La Mont Boiler in Great Britain,”* by 
G. A. Plummer, M.I. Mech. E., and “‘ Operat- 
ing Experience with La Mont Boilers, with 
Special Reference to Feed-Water Problems,” 
by G. A. J. Begg, B.Sc. (Tech.), M.I. Mech. E., 
W. M. Hebblethwaite, A.M.I. Mech. E., and 
G. Cooke, A.M.I. Mech. E., were read. The 
following is an abstract of the discussion. 


DISCUSSION 


Sir Leonard Pearce, C.B.E., referred to 
the retort-stoker-fired type La Mont boiler 
mentioned in Mr. Plummer’s paper. That 
unit commenced operation in 1939, and he 
thought it might be fairly said that after six 
years’ experience all the major claims made 
for this boiler had been substantiated, and it 
was now a most reliable and satisfactory 
plant. That result had been achieved, how- 
ever, only after overcoming certain troubles, 
and perhaps a brief reference to some of 
those experiences might not be without 
interest. Before coming to the troubles, a 
word should be said about the rating of the 
unit. In common with most electric power 
stations, during the war Deptford was called 
on to burn fuels much inferior to those 
normally available, and this imposed a 
definite limitation on evaporation, due to 
the fouling of the heating surfaces. As a 
result of that and other considerations, and 
with a view to keeping the unit in service for 
the longest possible period, it became neces- 
sary to derate the boiler to a maximum 
evaporation of about 280,000 lb. per hour. 
Under normal conditions, the boiler steamed 
continuously at ratings between 230,000 Ib. 
and 240,000 Ib. per hour. 

In the early days of operation instability 
of water level in the boiler drum was experi- 
enced due to the intermittent steaming of the 
economiser, which tended to accelerate the 
flow of water therefrom into the boiler drum. 
In those circumstances, the only way to regain 
contro] was to resort to hand feeding. ; Later 
on, some distortion of the tubes in the lower 
bank of the econowiser occurred, which again 
was found to be the result of steaming in the 
economiser. The water flow was reversed 
in an attempt to cure this trouble, but 
eventually the lower economiser bank was 
removed and replaced by a third evaporator 
bank, operating in series with the first and 
second evaporators, and this vompletely over- 
came all difficulties in that direction. 

With regard to the recirculating pumps, 
apart from replacement of casings due to 
porosity of steel castings, troubles such as 
those mentioned by Mr. Plummer were also 
experienced, in that leakage into the pumps 
from the boiler feed pump sealing connection 
caused excessive rise in water level during 
banked periods, which necessitated a con- 
siderable amount of blowing down. Eventu- 
ally the “leak-in, leak-out” system was 
abandoned, and replaced by a straight packed 
gland taking the full pressure and provided 
with ample cold external cooling water. 
Since those alterations the pumps had 
operated quite reliably. In order to provide 
ample security, a triple set of recirculating 
pumps was specified, two being motor-driven 
and one steam-driven, but experience had 





shown that duplicate pumps were all that 
was necessary. 
Some difficulties were experienced in the 
early days of operation with the superheater, 
but they could not be directly attributed to 
the design of the plant and the forced circu- 
lation principle. Corrosion and pitting took 
place due to the frequent starting up and 
shutting down of the unit, and to the conse- 
quent wetting and drying of the tubes. This 
was more noticeable in the areas near the 
circumferential tube supports, due to the 
stresses set up as @ result of the rigidity of 
the original design of the supports, and these 
were later replaced by loop supports, which 
gave free lateral movement of the tubes, and 
at the same time improved drainage arrange- 
ments were provided. 
In the original construction of the unit a 
large number of water-cooled supports was 
installed. Some of these lower supports were, 
however, subject to the full radiant effect of 
the furnace, which thus introduced serious 
sagging. It was decided to remove all such 
lower supports subjected to radiant beat and 
to sling the first evaporator bank tubes and 
the superheater tubes from the upper water- 
cooled supports rather than support them 
from their undersides. No trouble had been 
experienced since the change. 
Certain tube failures were traced to the 
blocking of the orifice strainers, and modi- 
fications had been or were being made to the 
unit, ineluding the fitting of the type of 
strainer and header shown in the paper. 
Cascade drainage from header to header had 
been replaced by direct drainage from indi- 
vidual headers, connections being taken from 
the middle of the headers. 
On the question of thermal efficiency, 
extended testing activities were necessarily 
restricted during the war. Nevertheless, two 
full tests were carried out on the unit, the 
first being at an evaporation of about 
220,000 Ib. per hour, which, as stated in the 
paper, gave a gross thermal efficiency of 
87-85 per cent. A further test was carried 
out at a rating of about 273,000 lb. per hour, 
and gave a gross efficiency of just below 83 per 
cent., the reduction in efficiency being largely 
accounted for by an increase in the incom- 
bustible and in the ash. Under the reduced 
joading conditions to which he had referred a 
very satisfactory performance was obtained. 
The boiler was returned to service from 
annual survey in November, 1944, and since 
that time had had the high availability of 
82-3 per cent. In point of fact, if outage 
periods for strainer cleaning and stoker 
crusher gear repairs were deducted, the 
availability was 96 per cent. During that 
period the boiler had steamed 6323 hours, 
and the various temperatures throughout the 
boiler had remained substantially constant 
over a period of twelve months. 
The forced circulation unit at Deptford 
to which he had referred was installed in the 


circulation type, which were supplied in 
1929 for a normal evaporative capacity of 
75,000 lb. per hour. The ratio of evapora- 
tion of the two types was therefore 3:1. 
That, however, was not fair to the natural 
circulation boiler, as much improvement in 
design had taken place since 1929. However, 
from their experience, comparing like with 
like more accurately, and for a given area, 
he would put the evaporative capacity of the 
forced circulation type at at least 30 per cent. 


space required for boilers of the natural | type 
extent to the dilution of engine-room com- 
plements with less highly skilled ratings. 
The introduction of chemical feed-water 
treatment, using U.S. Navy water compound, 
resulted in a marked improvement in the 
boilers at. subsequent examination. 


ee 


type. He was, of course, referring to lang 
Gretice and to power stations in particular 

ere therefore the conditions called fo 
the maximum amount of steam from a yiven 
space, the claims which could be made for 4 
forced circulation unit should not be over. 
looked. 


NavaL EXPERIENCE 


Rear Admiral C. H. H. Brown gave some 
information on experience with La Mont 
boilers in the Royal Navy. Such a boiler 
was fitted in the forward boiler room of the 
destroyer “Ilex,” the normal Admiralty 
boilers being installed in the other two boiler 
rooms. This boiler gave satisfactory service, 
but some difficulty was experienced in the 
early stages due to excessive leakage trom 
the glands of the circulation pumps. This, 
however, was eventually overcome. Through. 
out the life of the ship the La Mont boiler 
received exactly the same treatment as the 
two Admiralty type boilers. There was no 
special feed-water treatment other than the 
addition of a small amount of lime to main. 
tain alkalinity. At the first “wear and 
waste ” test in 1940, after 2} years in service, 
the durability of the tubes was assessed at 
three years. 

Five boilers were fitted in steam gunboats, 
which were fast, light craft, designed for 
operation with coastal forces, with a high 
speed even under adverse weather con- 
ditions and rapid acceleration, to enable them 
to deal with enemy “ E”’ boats. There were 
seven ships of this class, four of which had 
La Mont boilers and the other three 
natural circulation boilers designed by Foster 
Wheeler, Ltd. Owing to space limitations, 
extensive repair of the boilers in situ was 
not envisaged, and a spare boiler of each type 
was provided, so that in the event of damage 
by enemy action or should extensive tube 
renewals become necessary, the defective 
boiler could be lifted out of the ship and 
replaced by a spare. An interesting feature 
of the design was that the two types of boiler 
were required to be interchangeable, not only 
as regards their seatings, but also as regards 
the position of the various external connec- 
tions—main steam offtake, waste steam 
pipe, and so on. An important requirement 
of the design was that the boilers were to be 
capable of raising steam at full working pres- 
sure from cold in 30 min. As there was no 
alternative means of driving the circulation 
pump, natural circulation had to be relied 
on until there was sufficient pressure to 
operate the pump. This feature was very 
thoroughly tested during shore trials of the 
prototype boiler and in the ship after instal- 
lation. After a certain amount of experi- 
mentation, a safe procedure was established 
and the design condition was fulfilled. Auto- 
matic feed and recirculation arrangements 
were provided to protect the economiser 


tubes at low load, and were also tested during 
the shore trials. In service, the durability 
of the tubes proved less than in the “ Tex.” 
Two boilers required complete retubing after 
approximately 24 years’ service, probably 
attributable to the greater difficulty of ensur- 
ing purity of feed supply in small ships of the 


in question, and also perhaps to some 


In general, Admiralty experience had 


shown that forced circulation boilers were 
no less reliable than the natural circulation 
type, were just as flexible, and, on a weight- 
for-weight. basis, were equally efficient. Their 








* An abstract from this paper is printed on page 83 
of this issue. 


higher than that of the natural circulation 


main advantage lay in the ability to adapt 
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their shape to make the best use of the space 
available. The steam used to drive the circu- 
lation pump must be debited against the boiler 
output, and when steaming at reduced powers 
might be a relatively large proportion of the 
total output. For warships, which might 
have to steam for long periods at a very low 
proportion of their designed power, that was 
relevant, and was demonstrated by the ships 
with natural circulation boilers having greater 
endurance, notwithstanding provision being 
made for working the circulation pump at 
reduced speed when steaming at low power. 
The fully water-walled furnace of the La Mont 
boiler made it necessary to use a torch to 
flash the burners on all occasions when they 
were shut off, owing to the absence of brick- 
work and the consequent rapid cooling of the 
furnace. That applied to all boilers with 
fully water-walled furnaces, but was a 
nuisance in warships, because when one got 
down to reduced powers it was often neces- 
sary to cut burners in and out, and, when 
there was a sudden demand for speed, if the 
burners failed to flash it was a little trying. 


ADVANTAGES OF NATURAL CIRCULATION 


Mr. Humphrey Davy remarked that the 
La Mont boiler had nozzle orifices at the 
tube inlets. Ifa boiler such as that was put 
into service and external deposits on the boiler 
tubes occurred in an unbalanced manner— 
by which he meant that some parts of the 
gas passage would be blocked or partially 
blocked, and others clear—the tubes in the 
clear portion would have to work at a higher 
duty and accept a higher rate of heat input ; 
but, since the water supply to those tubes 
was regulated by a fixed device, which could 
be altered only if the boiler was taken out of 
service, the condition for the tube might be 
a good one, if the choice had been lucky, or 
it might mean tube failure. He would 
suggest that the type of circulation which 
really approached more nearly the ideal—and 
he thought that the evidence which he had 
mentioned confirmed it—was a form of 
circulation in which the input of water to the 
tube was matched to the input of the heat, 
and when that matching was automatic and 
did not require the effect of any outside 
influence. That was really the main point 
of advantage in the natural circulation boiler. 
When the heat input into a natural circula- 
tion boiler tube increased, there was no orifice 
at the entrance to the tube to prevent the 
tube obtaining the water that it required. 

Captain R. E. Trevithick asked for com- 
parative information as between natural and 
forced circulation boilers for a given set of 
conditions as to the weight of heating sur- 
faces and headers per Ib. of steam generated ; 
the weight of drum or drums per Ib. of steam 
generated ; boiler volumes; steam purity ; 
availability ;. and maintenance. 

Mr. T. E. Houghton said he was a little 
surprised that Mr. Plummer had not referred 
to the question of circulating power, because 
that always seemed to be a bone of conten- 
tion. He had heard a number of engineers 
put the power at as high as 3 to 5 per cent. 
of the output of the plant. In a boiler with 
which he had experience on economical load 
it was rather under 0-4 per cent., and on 
continuous maximum rating it was about 
0-3 per cent. 

Mr. R: E. Zoller said that Mr. Plummer 
rather gave the idea that he was forcing the 
furnace designer to meet the conditions of the 
boiler by having the all-cooled furnace. 
There were times when it was very good to 
have it. Mr. Plummer stated that smokeless 
combustion had been maintained with loads 
as low as 5 per cent. of full power, but it 
had already been stated that these boilers 
were using diesel oil, and even on 5 per cent. 








load there was a liberation of 17,000 B.Th.U. 
per cubic foot which was quite good. He 
thought it would be better if the boiler could 
be adapted so as to meet the shortcomings 
of the combustion equipment. It was not 
necessary to have all refractory, but one 
could have refractory face blocks if one 
wanted them. Mr. Plummer referred to the 
examination of a boiler, which ‘‘ showed 
the "boiler to be entirely clean and free from 
scale.” What did that mean? It was not 
possible to see very much of the inside of 
the tubes. Some of the drums shown seemed 
to be a little small in diameter, even though 
they had enough steam volume. It was 
claimed that in the La Mont boiler the steam 
was evenly distributed across the drum. With 
the drum of the I.C.I. unit there was a very 
large connection bringing the steam in from 
the side walls. He thought that that was 
common in most jobs, and he could not see 
why that was any different from a natural 
circulation boiler. 

Ten years ago, Mr. Plummer said, on 
another paper, “it seems to me that while 
one or other of the special boilers under con- 
sideration might have an appeal in a special 
set of circumstances, a modicum of con- 
servatism is desirable, and a well-designed 
natural circulation boiler can fulfil all require- 
ments with safety and reliability.” He 
strongly agreed with Mr. Plummer’s ideas of 
ten years ago. 


BorLers my SWEDEN 


Mr. David Dalin said he would like to say 
something about what had been done in his 
own country, Sweden. At the present time 
they had in operation about 300 La Mont 
boilers of various sizes and pressures, and 
for all types of operation, and they had on 
order about forty additional boilers. The 
largest boiler which had been built was for 
a capacity of 80 tons, and the smallest for 
approximately 4 ton. The highest pressure 
was 900-950 lb. per square inch. 

His company started in a small way in 
1932, and by the time he joined them, in 
1938, they were delivering approximately 
10 per cent. of the high-pressure boilers made 
in Sweden at that time. During the last 
three years their average had been between 
65 and 75 per cent. of all the high-pressure 
stationary boilers built in Sweden. They had 
had many difficulties. The water difficulties 
which had been referred to they had passed 
through several years ago. They were not 
new problems, and the experience of Sweden 
and of other Scandinavian countries would 
have been made known some years ago if 
war conditions had not hindered the exchange 
of ideas and experience. 

For boilers of the waste heat type the 
La Mont was probably better suited than 
any other type of boiler of which he knew. 
They had, to give an example, one installa- 
tion in the shale industry, where up to 700 
small boilers were connected to one single 
drum with one set of pumps, and distributed 
over an area of about 500 square metres. All 
those 700 boilers were controlled from one 
central point in the plant. In that way a 
tremendous amount of work was eliminated, 
with a great saving in man power. 


CONCENTRATION OF BoILER WATER 


Mr. R. LI. Rees said that in view of the 
risk of choking the strainers with boiler 
sludge, it was especially interesting to hear 
the story of successful operation with a feed 
water containing only 20 per cent. of con- 
densate. Choked strainers had caused several 
failures in a boiler which was fed entirely 
with good condensate. The feed water had 
an average and fairly steady conductivity 








of 1-5 to 2-0 reciprocal megohms per cubic cc. 
The boiler water was treated with phosphate, 
and the maximum concentration of dissolved 
solids in it was 700 parts per million. In 
those circumstances a small amount of phos- 
phate sludge was always present. This, 
however, had not been the primary cause of 
the blockages, each of which had had as its 
foundation a small piece of materidl, usually 
iron oxide scale, which had become jammed 
in the apertue of the strainer. The sludge 
had then caked upon this foundation and 
blocked the aperture. A reasonable amount 
of free-flowing sludge could evidently be 
tolerated, but solid particles of larger size, 
such as small pieces of scale, must be kept 
out of the system. Periodical blowing down 
from the distributor boxes helped to keep the 
strainers clear. The blow-down arrange- 
ments should be laid out with that end in 
view, and the blowing down should be con- 
ducted so that the maximum turbulence was 
produced within the boxes. 

There was one aspect of boiler water treat- 
ment in which the La Mont boiler differed 
greatly from more orthodox types with 
natural circulation. In the latter, the com- 
position of the boiler water might be far from 
uniform. In the first place, samples drawn 
from both sides of the unit might bear little 
relation to one another, because the water 
did not circulate laterally. Secondly, water 
walls with recirculating tubes formed separate 
circulatory systems, in which the concentra- 
tion of the boiler water proceeded until the 
rate of removal of dissolved salts, which 
occurred only by entrainment of water in the 
steam returning to the drum, equalled the 
rate of entry from the main circulatory 
system. Thirdly, if circulation was sluggish 
in any part of the boiler there might be zones 
of very high concentration ; salts might even 
be deposited in the dry state in steam- 
blanketed regions. It was found in practice 
that chemical reagents which were added to 
the water disappeared in some boilers from 
the main circulatory system while the boiler 
was steaming, and reappeared after the boiler 
had been banked, leading to the inference 
that they had been stored either in steam- 
blanketed regions or in the water walls. The 
occurrence was sometimes known as “ hide- 
out.”’ The arrangement of forced circulation 
in.a La Mont boiler was such that that kind 
of change in the composition of boiler water 
during steaming and after banking should not 
take place if the reasons which had been 
suggested for it were correct. It would there- 
fore be very interesting to hear of any 
instances of it in a La Mont boiler. The point 
was important, because the variations which 
occurred in natural circulation boilers were 
sometimes so great that it was difficult to 
ensure that the composition of the boiler 
water was satisfactory in every part of the 
unit, and it was therefore desirable to be sure 
that the correct explanation of it was known. 

The authors of the papers replied shortly 
to the discussion and the meeting concluded. 








“Arm Taxis” iv Scanprvavia.— Air-taxi” 
services are being developed in Sweden and Den- 
mark, and The Anglo-Swedish Review has recently 
reported that a new Danish company has been 
formed at Odense to operate an air-taxi service 
between towns in Denmark, as well as between 
Denmark and Malmé and Gothenburg, in Sweden, 
and airports in Norway. Two air-taxi companies 
are also stated to be in existence in Malmé, one of 
which is already operating flights between Malmé 
and Copenhagen. American “ Stimson” aircraft, 
carrying three passengers each, are employed on the 
route. The cost of hiring the aircraft for a trip is 
51 Swedish kronor (approximately £3). Projects 


for the construction of small airfields in Gothen- 
burg and Stockholm for the air-taxis are well 
advanced. 
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Electrical Engineering in 1945 


No. Il—(Continued from page 57, January 18th) 


switchgear was developed during the year, 
and underwent test for 22-kV and 33-kV. 
The latest type of 800-ampere, 33-kV, dupli- 
cate-bus-bar, solenoid-operated, horizontal, 


Switchgear 
EFORE the’ war Continental firms could 
claim further advances in the design and 
use of air-blast switchgear than makers in this 
country, though many manufacturers here 
were developing and experimenting with 














33-KV METAL CLAD SWITCH PANEL— 
REYROLLE 


such equipment. Rapid development during 
the war has made use of this type of 
equipment quite normal, and it is being 
used for higher and higher voltages. 
A. Reyrolle and Co., Ltd., for instance, 
report that 110-kV air-blast switchgear was 
commissioned during 1945, and that 132-kV 
plant is about to beso. An engraving on this 
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1500-MVA 132-KV ‘ — CIRCUIT 


BREAKER—B.T 


page shows 110-kV, 600-ampere air-blast 
circuit breaker equipment and its control 
unit in the test bay at the Hebburn short- 
circuit testing station. A large order was 
also in hand for 66-kV, 2000-MVA air-blast 
switchgear for a power station. A new type 
of 1000-MVA horizontal draw-out metal-clad 


draw-out, metal-clad switch panel made by 
this firm is illustrated in another engraving. 

The development of air-blast circuit 
breakers was also continued during the year 
by the B.T.H. Company. An order for six 
1500-mVA, 132-kV “ Aerojet ” breakers for 
indoor mounting was nearing completion, 





and this equipment is illustrated on this page. 


12,500-KVA TRANSFORMER FOR 


Resistance switching was applied to oil 
circuit breakers during the year, and orders for 
such breakers included equipment having 
ratings of 1500 MVA at 132 kV and 2500 
MVA at 110 kV. A self-compensated explo- 
sion chamber is employed shunted by a non- 





inductive wire-wound resistor, such that the 


voltage is divided equally between the ty 
chambers. With this arrangement it ha 
been possible to subject such breakers ty 
“unit ” testing up to 2500 MVA at 132 ky. 
A convector type liquid earthing resisto 
developed by this firm is built up of multiple 
liquid resistance tubes coupled to top and 
bottom reservoirs, suitably interconnecte( 
to permit free circulation of the electrolyte, 
Turbulence and flashing control are such 





110-KV AIR BLAST CIRCUIT BREAKER—REYROLLE 


that ratings up to 800 amperes at 33 kV for 
30 sec. can be obtained in one resistor frame. 


Transformers 

To judge by the reports we have received 
from manufacturers, there is no doubt that 
electrical engineering firms are going to be 
very busy throughout the present year, and 


SOUTH AFRICA—BRUCE PEEBLES 


probably for some years to come. The demand 
in this country alone is heavy, for there is 4 
great deal of leeway to make up. But in 
view of the need to expand exports, it is 
encouraging to find that orders seem also to 
be pouring in from abroad. An engraving on 
this page shows one of two 12,500-kVA trans- 
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formers made by Bruce Peebles and Co., Ltd., 
for South Africa. The same firm has much 
work in hand for each of the Dominions, and 
also for India. Recent developments in 
transformer engineering, it reports, include 
transformer units with combined in-phase 
and quadrature voltage control, with tap- 
changing under load to give phase angle 
control or to introduce a variable phase dis- 
placement in the line without disturbing the 
load. An order was received during the year 
for a 15,000-kVA, 33/6-6-kV unit of that type, 
with remote electrically controlled on-load 
tap-changers on the in-phase and quadrature 
windings of the exciter transformer, for plus 
or minus 10 per cent. voltage variation inde- 
pendently controlled to give the phase angle 
variation required. One of the more inter- 
esting units of the many supplied by C. A. 
Parsons and Co., Ltd., was a 20-MVA, three- 
phase, 33/6-6-kV transformer for a C.E.B. 
sub-station. This unit is equipped with an 
on-load tap-changer of new design, in which 
the diverter switches can be inspected and 
maintained without opening up the main 
tap-changer tank. Phase separation of the 
diverter switches is achieved by the use of 
three small tarfks, which can be easily 
lowered, complete with oil, to expose the 
switches. These tanks can be seen in the 
engraving we reproduce of the transformer 
concerned. It shows the transformer and 
cooling plant completely assembled in situ. 
Two separate oil coolers with fans are 
fitted to provide ON/OFB cooling. The 
auxiliary wiring from the fans, gas- 
actuated relays, and tap-changer is car- 
ried out with “ Pyrotenax”’ cable, run 
in ducts in the foundation block. All 
the cables terminate in a marshalling 
kiosk, which contains indicators for the oil 
and wiring temperatures, and the motor 
control gear for the fans and on-load tap- 
changer. 
_The large transformer removed from its 
tank illustrated on this page, was made by 
the B.T.H. Company for the Hams Hall “B” 
sub-station of the C.E.B. It is a 60-MVA, 
132/33-kV, three-phase unit. This firm 
reports that the demand for current-limiting 
reactors, both of the oil-immersed and 
cast-in-concrete types, continued during 


and 
are said to 
far built. There are to be five banks of single- 


e 
ie standard measuring equipment demon- 


Precision Tool Company, Ltd., was supple- 
mented by a generator comparator, the Eden 
millionth comparator, a new model diameter 
measuring machine, 
fine surface analyser, and the ‘“ Chiverton ” 
height gauge. 


tools shown by Sure-Tools, Ltd., there was a 
new optical dividing head. 





the year, and forced-cooled units of the 





60-MVA 132/33-KV. TRANSFORMER 


with a pre-setting disc. together with an optical 


latter class were under manufacture. In 
the case of an order from the Lancashire 
Electric Power Company for reactors 





phase units, each three-phase bank having 
an output of 75,000-kVA at 33-kV. Each 
single-phase unit will be provided with 














20- MVA 33/6:6-KV TRANSFORMER—PARSONS 


transformers, the latter 
amongst the largest so 


‘ regulating 


be 


on-load tap-changing gear arranged for 
remote’ control. 
(To be continued) 











The Gauge and Toolmakers’ Exhibition 


No. Il1I—(Continued from page 61, January 18th) 


strated on the stand of the Pitter Gauge and 


the ‘Critic’’ universal 


RL 
In addition to the gauges and_ special 


This head is fitted 


system which enables readings to be taken 
within plus or minus | sec. Pre-setting is by 
means of a divided disc and final measurements 
are obtained by the optical system throughout 
the full range of a circle in seconds. 

Several of the firm’s well-known gear testing 
machines were demonstrated on the stand of 
J. Parkinson and Son, of Shipley, together with 
a bench centre set capable of taking 18in. 
diameter work up to 36in. long, and a number 
of master gears. 

Numerous sets of steel type and dies in 
various sizes were exhibited by Edward Pryor 
and Son, of Sheffield, and demonstrations were 
given with a bench machine for the rapid 
marking of round components. There were also 
shown specimens of dies for marking twist 
drills and having characters only 0-002in. 
upstanding, accurate calibrating dies for mark- 
ing micrometer barrels, large dies for calibrating 
and marking aircraft panels, coining, embossing, 
and rotary dies, &c. 

The exhibits of: Dowding and Doll, Ltd., 
principally consisted of a selection of the 
** Accuratool” relief ground thread milling 
hobs, in which the firm specialises. 

Amongst the optical instruments of Precision 
Grinding, Ltd., was to be seen the “P.G. 
Profiloscope,”” which has been developed for the 
purpose of controlling irregular forms in the 
course of production on any type of machine 
tool. It consists of a microscope having a 
detachable turret head, which houses a graticule 
mount holding six graticules. The microscope 
works in conjunction with a separate lamp- 
house, which is mounted on the machine at the 
opposite side of the workpiece and its forming 
medium, such as a grinding wheel. From the 
lamphouse a parallel beam of light is projected 
past the workpiece and wheel into the micro- 
scope objective prism, on which is therefore 
cast an actual image of the two objects. The 
turret holder behind the eyepiece of the micro- 
scope has mounted in it various master grati- 
cules. Thus the workpiece, the grinding wheel, 
and the master form are observed together. The 
eyepiece has achromatic lenses of twelve times 
total magnification, which, in combination 





HALL **B’’ SuB-STATION—B.T.H. 


with the three and a half times magnifying 
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objective prism, give a total enlargement of 
Standard graticules supplied 
for the instrument cover most types of forms, 


forty-two times. 


and special graticules are made when needed. 


The vertical comparator illustrated is made 
by Crescent Gauges, Ltd., of Leatherhead, and 
is stated to be capable of giving readings down 
It has a 
very heavy rigid cast iron body, the base of 
A 
measuring head, adjustable for height in 
respect of the table, is mounted on substantial 
In 


to less than millionths of an inch. 


which is extended to form a fixed table. 


slides in which it may be locked securely. 








VERTICAL AUDIBLE COMPARATOR 
—CRESCENT GAUGES 


the head a series of compound cantilever beams 
are differentially loaded by a small spring, 
which is controlled by the spindle of a large 
barrel micrometer set in the top of the head. 
Electrical contacts are mounted on the beams, 
and these contacts make and break a small 
current according to the movement of the work 
contact finger. The current serves to give 
aural indication in headphones or a loud- 
speaker as the contact finger is raised and closes 
the electric circuit. The micrometer barrel 
gives a scale some 300in. long to multiply move- 
ment between the contact finger and the micro- 
meter spindle. As the barrel of the micrometer 
is graduated in thousandths of an inch and the 
finger height movement is multiplied by 
300,000, it must be considered that the gradua- 
tions are in millionths of an inch for purposes 
of measurement. The machine is very easy to 
set and operate, and under somewhat unfavour- 
able conditions the aural contact note was lost 
in turning the micrometer barrel two divisions 
or the stated equivalent of two millionths of an 
inch. 

Ambrose Shardlow and Co., Ltd., of Sheffield, 
make micrometers of all types and sizes, and 
amongst them is the internal micrometer of 

















INTERNAL MICROMETER—SHARDLOW 


improved design, shown in the engraving. 
Intended primarily for measurement of small 
internal diameters, it may be used to read down 
to 0-2in., a size well below that of normal 


ment, and the use of dull chrome plating instead 
of plain polished surfaces makes its reading par- 
ticularly easy. Thefirm is also making a micro- 
meter with a vee block anvil for the measure- 
ment of three-flute drills, taps, reamers, &c., 
without the aid of wires. This instrument is 
also very useful for measuring spherical objects, 
such as steel balls. 
The exhibits of Daniel Varney, Ltd., included 
a sine bar having joints completely without 
clearance, so that the effective length of 10in. 
remains constant at all angles. Each* com- 
ponent of the sine bar is brought into permanent 
adjustment under optical control and an 
accuracy of 5 sec. of arc is obtainable with good 
slip gauges. On a geometric bench made by 
the firm a steel prismatic slide carries one or a 
number of saddles, on which universally adjust- 
able dial indicators are mounted. With it, 
complicated gauging may be simultaneously 
carried out upon several points on a com- 
ponent. Fine adjustment of the saddles in two 
directions at right angles facilitates the accurate 
location of the indicators. Other apparatus 
included that designed for measuring the length 
of fine filaments, a fibre tensometer, an optical 
vernier, quartz slip gauges, &c. 
Included in the variety of cutting tools on 
the stand of the Brooke Tool Manufacturing 
Company, Ltd., were numbers of chucks, drills, 
counterbores, reamers, milling cutters, machine 
vices, &c. This firm’s improved “ Cardinal ” 
tapping attachment is particularly compact and 
easy to set. The cast iron body has a screwed 
friction ring provided for adjusting the driving 
friction according to the size of tap. An adjust- 
able stop pin is fitted to control the depth of 
tapping and when it makes contact the tap 
holder is automatically released by a dog clutch 
through the reversing gear and the tap is with- 
drawn at double the cutting speed. 
Experience obtained with semi-skilled tool 
room labour during the war years has guided 
the Kemworthy Jig and Press Tool Company, 
Ltd., in the design and construction of a small 
high-precision plain grinder. This machine 
takes work up to 6in. between centres and 2in. 
diameter. Its outstanding feature is its simple 
and robust construction, coupled with the 
degree of accuracy of which it is capable. Made 
throughout to the closest tool room standards, 
it is claimed by the makers to be capable of 
working consistently to tolerances of 0-00005in. 
in diameter. All moving parts have been care- 
fully balanced and vibration is virtually 
eliminated. The wheel spindle, which is driven 
by a } H.P. motor, is ground and lapped and 
runs in spring-loaded bearings to compensate 
for heat expansion. Wheel spindle speed is 
constant at 2700 r.p.m. Cross feed is effected 
through an extra large diameter lead screw 
turned by hand through gearing which is 
designed to permit a coarse feed of 0-002in. 
and a fine feed of 0:000lin. per division of the 
graduated hand wheel. The headstock and 
coolant pumps are each driven by 4 H.P. 
motors, which, together with the wheel spindle 
motor, are controlled by one push button. The 
swivel table is adjustable 10 deg. either way 
and its setting is done with a built-in 10in. sine 
bar. This company is also demonstrating a 
range of ‘‘Emmerton”’ self-aligning plug 
gauges. The leading edge of these gauges have 
a ring of hardened steel balls, which are free to 
rotate in any direction. When the gauge is 
inserted, contact at the lead end is made on the 
revolving balls, which ensure positive alignment 
of gauge and work, irrespective of the angle of 
approach. 
L. M. van Moppes and Sons, North Circular 
Road, London, N.W.2, make all types of 
diamond tools for truing and forming grinding 
wheels; cutting non-ferrous metals, plastics, 
and hard rubber ; hardness testers, &c. Intro- 
duced as a wheel truer which may be used to 
destruction without resetting, the ‘‘ Diatuf” 
dresser made by the firm has a matrix in which 
is set a number of small diamonds. As one 
stone is worn away, another is exposed until 
the entire tool is con 


—————s 


gradings are rigidly standardised in grain sig, 
and range. ‘‘ Diadust” impregnated tools, 
made up as slitting wheels to special require. 
ments, are used to slit hard substances, such q 
glass, corundum, quartz, porcelain, and tung. 
sten carbide. Impregnated drills and tre. 
panning tools are also on show. By similg 
manufacturing methods, but using whol 
diamonds, “ Diadril ’ core bits are made. 

A machine has been designed by C. M. G, 
Calver, Ltd., of Bushey, Herts, for the vibration 
testing of equipment, gauges, meters, indj. 











VIBRATIONAL TESTING MACHINE—CALVER 


cators, &c., under controlled conditions in a 
vertical or horizontal plane or simultaneously 
in both in a circular-sinusoidal plane. It is 
capable of vibration (sinusoidal) testing as 
follows :—(a) In the horizontal plane at a fre. 
quency variable between zero and 9000 cycles per 
minute and at an amplitude variable between 
zero and 0-024in.; (b) in the vertical plane at 
similar variable frequencies and at an amplitude 
variable between zero and 0:012in.; (c) in the 
horizontal and vertical planes simultaneously 
either in or out of phase relationship in steps of 
10 deg. at the above amplitudes and frequencies, 
The design, using positive drives throughout, 
excludes the possibility of the introduction of 
harmonic vibration frequencies and makes 
allowance for the adjustment of amplitude 
errors which may become apparent after con- 
tinued use over an extensive period of time. 
A photograph is shown of the machine with an 
instrument assembly under test. The prime 
mover is a D.C. motor, which is geared to an 
excentrically ground main shaft. By means of 
accurately ground bevel gears the motor and 
shaft rotation can be transformed into hori- 
zontal, vertical, or both simultaneously, sinu- 

















INDEXING FIXTURE—CALVER 


soidal motions. Cafibrated micrometer bevel 
gears, which may be withdrawn and reset, 
determine the amount of movement required 
in either or both planes and their phase rela- 


St le ee 


tionship. All adjustable settings are clearly 
engraved to permit rapid and accurate settings 
to be made. The table on which equipment is 
mounted is placed above and attached directly 
to the vertical and horizontal drives. Double 
springs, acting in both horizontal and vertical 


The extensive and growing application of 
crushed diamond as a loose abrasive on glass, 
ceramics, and hard alloys is clearly shown in 
the section devoted to “ Diadust.” This is 
produced in sieved and micron gradings, the 
finest of which approaches molecular size. All 


instruments of this kind. The method of 
mounting the measuring jaws, and the large 
bearing area on which the sliding member 
moves, reduces wear to a minimum and ensures 
rigidity. Provision is made for taking up wear 








without upsetting the accuracy of the instru- 
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planes, may be adjusted to take up any wear 
after prolonged use. A separate control panel 
embodies all the electrical components and 
measuring instruments for the machine. 
Amongst other equipment made by this firm 
are a number of precision indexing fixtures, one 
of which is illustrated. The head may be 
supplied for indexing any reasonable range, 
such as two, three, four, or six ; or six, eight, or 
twelve positions. It rotates on a substantial 
pase, the lower half of which contains indexing 
and masking plates, which are held in relative 
positions, according to the required number of 
indexing positions, by a knurled locating screw. 
The indexing plate is directly connected to the 
rotating head and round its periphery are a 
number of slots. These slots are exposed or 
closed by the setting of the masking plate, which 
is also slotted, and an indexing plunger drops 
into coinciding slots in the two plates. The 
width of the plunger is equal to that of the two 
plates combined and unless the slots coincide 
it cannot enter. Movement of the lever to be 
seen in the photograph to the indexing position 
withdraws the plunger and permits the head to 
be turned until the plunger drops, under spring 
load, into the next slot. The lever is then 
moved in the opposite direction to lock the 
head in position. 

A large milling fixture which incorporates the 
firm’s air-hydraulic system of clamping a fairly 
heavy component is demonstrated upon the 
stand of Crolt Engineering, Ltd., of Bolton. 
This method has been developed’ in order to 
reduce the loading time of large jigs and 
fixtures without manual effort and, at the same 
time, to provide positive and rigid clamping. 
The component—in this case a large frame 
casting—is placed on the fixture and then, by 
pressing a series of buttons, it is located, sup- 
ported, and rigidly fixed. The sequence of 
operations is controlled from a power unit 
remote from the fixture, to which it is connected 
by @ series of flexible tubes. This power unit, 
with an air supply at 90 lb. per square inch, 
generates a clamping pressure of 5000 lb. per 
square inch by means of intensifiers. Incoming 
air is distributed to four push button controlled 
operating valves which are connected to intensi- 
fier units coupled by tubes to the various 
clamping and supporting points on the fixture. 
When the component is placed upon the fixture 
it rests upon a three-point fixed location and 
pressure on the first unit control button 
actuates two locating clamps, which force the 
casting against its positive end location. In 
this position it is resting in its correct place 
upon six hydraulic supporting jacks, which are 
spring loaded to compensate for any surface 
irregularities. Upon the second contgol button 
being pressed the valves of the six jacks are 
closed to lock a solid column of oil beneath 
their pistons and form a rigid support. Opera- 
tion of the third control button brings three side- 
supporting hydraulic clamps into effect to hold 
the casting against side strain during the milling 
cut. Finally pressure on the fourth button 
serves to swing into position, apply pressure, 
and lock six clamps which register over the 
supporting jacks. It is claimed to be possible 
to load the fixture in one minute with this 
equipment. 








Institution of Electrical 
Engineers 


TxE Council of the Institution of Electrical 
Engineers has made the twenty-fourth award of 
the Faraday Medal to Sir Edward Victor 
Appleton, G.B.E., K.C.B., M.A., D.8c., Hon. 
LL.D,, F.R.8., for conspicuous services rendered 
by him in the advancement of electrical science, 
particularly in the field of radio propagation. 
Sir Edward was educated at Bradford and then 
went up to Cambridge, where he was a scholar 
and exhibitioner at St. John’s College. He took 
the national science tripos. He served through 
the war of 1914 to 1918, and in 1920 he was 
appointed assistant demonstrator in experi- 
mental physics at the Cavendish Laboratory. 
In 1922 he became Sub-lector of Trinity College. 
He was Wheatstone Professor of Physics, 
University of London, 1924-1936 and Jacksonian 


Professor of Natural Philosophy, Cambridge 
University, 1936-1939. He has written many 
original papers on electricity and the scientific 
problems of wireless communication. His early 
researches in connection with the propagation 
of radio waves and particularly on their 
reflection and refraction, have been of funda- 
mental importance in the development of radio- 
location, and in acknowledgment of his work 
and discoveries an ionospheric layer bears his 
name. In his capacity of Secretary of the 
Department of Scientific and Industrial 
Research, which he has filled since 1939, his 
inspiration and guidance of the use of science in 
many fields of national activity has been a 
major factor in the success of the scientific 
effort of this country. Sir Edward, who was 
made a Fellow of the Royal Society in 1927, is 
Chairman of the British National Committee 
for Radio-telegraphy, Vice-President of the 
American Institute of Radio Engineers, and 
President of the International Scientific Radio 
Union. The Council has also elected the Right 
Hon, the Earl of Mount Edgecumbe, T.D., a 
Past-President, to be an honorary member of 
the Institution in recognition of his distin- 
guished work as an electrical engineer, and of 








the services rendered by him to the Institution. 
Lord Edgecumbe, who is a Fellow of University 
College, London, served his pupilage with 
Crompton and Co., Ltd., at Chelmsford, and in 
1897 joined the staff of the Northampton Poly- 
technic Institute in London. In 1900 he founded 
the firm of Everett Edgecumbe and Co., Ltd., 
of which he is the chairmam and managing 
director. He is a Vice-President of the 
B.E.A.M.A. and a Fellow and Past-President of 
the Illuminating Engineering Society of Great 
Britain. 








Flask Shaker 


THE accompanying illustration shows a new 
machine designed and produced by Griffin and 
Tatlock, Ltd., Kemble Street, Kingsway, W.C.2, 
for the automatic shaking of liquids in chemists’ 
flasks. It is known as the “ Microid” flask 
shaker, and can simultaneously carry up to 
four 500-ml. flasks, each half-full of liquid. The 
machine is small enough to be portable and can 
be placed upon a laboratory bench, without 
being permanently fixed, and requires abou 
22in. by 10in. bench space. : 

The mechanism is enclosed within an iron 
box-shaped casting, 10}in long, 9}in. wide, and 
9in. deep, mounted on four rubber feet. Pro- 
jecting through the casting on each side there 
passes a spindle, running in bearings provided 
with lubricators. To each end of the spindle are 








for holding flasks. Within the casting is a 
1/5, H.P. universal, ball-bearing, fan-cooled 
motor, which causes the spindle to oscillate 
through a small amplitude by an excentric and 
link motion. The speed of the motor is con- 
trolled by a toroidally wound potentiometer, 
with a control knob on the front of the casting. 
Power consumption is stated to be only 60 watts. 
It can therefore be plugged into A.C. or D.C. 
lighting circuits. Speed can be varied con- 
tinuously from zero up to 500 oscillations per 
minute. 

We learn from the makers that the character- 
istics of the shaking produced has been studied 
in detail by an ultra-high-speed cine-camera in 
the research laboratories of Kodak, Lid. 
Blackened tin. cubes of teak, of nearly the same 
density as water, were used to follow the motion 
of liquid in half-filled flasks. It was seen that 
the cubes circulated through every part of the 
liquid. The pictures were taken at 2000 frames 
per second; a portion of the film in colour 
shows how the reaction between solid potassium 
permanganate and a solution of sodium meta- 
bisulphate is affected by the speed of shaking. 

The makers state that the agitation produced 
can be varied instantly from a gentle slopping, 








useful for viscid solutions, to a violent cascade. 
In a round-bottom flask, suitably adjusted, the 
liquid can be made to swirl around the flask 
about a horizontal axis. In a conical flask the 
liquid can be made to rise spirally up the walls ; 
in returning in droplets to the bottom it 
becomes “ aerated ” for such purposes as hydro- 
genation. The machine is claimed to be 
particularly suitable for the routine laboratory 
operations of dissolving and dispersing solids, 
extracting residues, and emulsifying oils, in 
which it abolishes the tedium of prolonged hand 
shaking and accelerates the processes. If suit- 
ably supported, it can be used for shaking flasks 
in a thermostatic bath. 








THE ENGINEERS’ GuILp.—In the report of the 
Executive Committee of the Engineers’ Guild last 
August, it was stated that a meeting of the General 
Council would shortly be called to consider as to 
resuming full activity from the point at which it 
was broken off at the outbreak of war. The General 
Council has now held two meetings and wishes to 
take the earliest opportunity of meeting Guild 
members and ascertaining their views. A meeting 
is therefore to be held at the Caxton Hall, West- 
minster, on February 6th, 1946, at 7 p.m. The 
Council considers it necessary to the Guild’s progress 
that it should, as soon as possible, secure its own . 
office and paid secretarial assistance, obtain incor- 
poration under the Companies Acts, and be in a 
position to obtain competent legal advice when 
required. It is proposed to put these suggestions 
to the meeting in greater detail, and, if approved, 





attached two of the firm’s “‘ Four-Six ” clamps, 


consult members as to ways and means. 
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Industrial and Labour Notes 


Employment Statistics 

THE latest figures issued by the 
Ministry of Labour and National Service 
regarding employment and unemployment in 
Great Britain show that the total working 
population is estimated to have decreased during 
the month of November last by 83,000 (men by 
7000 and women by 76,000). The total working 
population at the end of November was, how- 
ever, greater than in the middle of 1939, by 
158,000 men and 1,226,000 women. Owing to 
the increased rate of release from the Forces 
the number of demobilised men and women 
estimated as taking paid leave increased during 
November by 190,000 and totalled 550,000 
at the end of the month. The increase in 
unemployment between the middle of October 
and the middle of November was 33,000, com- 
pared with an increase of 60,000 in the preceding 
month. The number of insured unemployed at 
mid-November was 266,000, and in the following 
month this was increased by 19,000, the total at 
mid-December being 285,000. 

The total number of people employed in 
industry — 15,961,000 — increased during 
November by 58,000, thus interrupting a 
tendency to decline which had been in evidence 
since the latter part of 1943. The increase is 
accounted for by the larger number of men 
becoming available from the Forces, coupled 
with a slackening in the rate of retirement of 
women from industry, the number of employed 
women at the end of November being about 
100,000 more than had been expected. 

An analysis of employment for home civilian 
manufacture and services and export reveals 
an increase in November of 134,000 people 
employed in civilian and export work in the 
metal and chemical industries. This classifica- 
tion includes the metal manufacturing, merchant 
shipbuilding and repairing, general engineering, 
aircraft, automobile, chemicals and explosives 
industries, in which the total number employed 
at the end of November is reported to have 
been 1,982,000. 

Maximum Productivity 

Speaking at a meeting of the Manchester 
Engineering Council, on Friday, January 18th, 
the Minister of Labour, Mr. George Isaacs, 
reviewed the progress which was being made in 
the task of industrial reconversion, especially 
dealing with the North-West region. He 
emphasised particularly the need for maximum 
productivity, and said that what Britain wanted 
above all else at present was the greatest 
possible output per man-hour that could be 
achieved. The engineering industry was, Mr. 
Isaacs continued, considering an application by 
the trade unions for improved terms and con- 
ditions of employment ; he suggested that both 
sides in the negotiations would do well to keep 
in the forefront of their decisions the primary 
objective of maximum productivity, which 
required two conditions—adequate reward for 
work done and a spirit of co-operation between 
management and workmen. 

The Government, the Minister added, had no 
intention of departing from its existing policy 
of entrusting the responsibility for wage regula- 
tion to the well-tried system of joint voluntary 
negotiation. 


Forty-Hour Week and Shipbuilding Wages 
Representatives of the Shipbuilding 
Employers’ Federation and of the Confederation 
of Shipbuilding and Engineering Unions held 
a conference in London on Friday, January 
18th, at which Mr. T. Morison, President of the 
Employers’ Federation, replied in detail to the 
Unions’ claim that a five-day working week of 
forty hours should be introduced into the ship- 
building and ship repairing industry without 
loss of earnings. Mr. Morison stated that after 
the most careful consideration and fullest dis- 
cussion of the claim, the Shipbuilding Em- 
ployers’ Federation was not prepared to agree 
to the proposal that there should be a reduction 





in the present forty-seven-hour week in the 
industry. 

At the same conference, Mr. J. W. Stephen- 
son, Chairman of the Shipyard Group Council 
of the Unions’ Confederation, presented a claim 
for a substantial increase in wages to time- 
workers, with a percentage increase to piete- 
workers, in the shipbuilding and ship repairing 
industry. In replying to this, Mr. Morison said 
that it would be necessary for the Unions’ case 
to be referred to the local associations of the 
Shipbuilding Employers’ Federation for con- 
sideration. 


The American Steel Strike 


Negotiations which were continued 
during last week failed to bring about a settle- 
ment of the dispute in the American steel 
industry, and at midnight on Sunday, January 
20th, a strike began, which involves approxi- 
mately 800,000 steelworkers and which has 
brought to a standstill most of the steel plants 
in the U.S.A. The dispute, it may be recalled, 
has arisen over a claim advanced by the United 
Steel Workers’ Union for a wage increase of 
19-5 cents an hour. The steel companies are 
agreeable to an increase of 15 cents an hour. 
President Truman, in appealing for a settlement 
of the dispute, suggested a wage increase of 
18-5 cents an hour; but, although this sug- 
gestion was acceptable to the Union, the steel 
companies explained that they could not agree 
to the proposal. 

In his Message to Congress on Monday last, 
President Truman said that everyone who 
realised the extreme need for a swift and 
orderly reconversion must feel a deep concern 
about the number of major strikes now in pro- 
gress. If long continued, those strikes could put 
a heavy brake on the nation’s programme. 
Better human relationships were an urgent 
need to which organised labour and manage- 
ment should address themselves. No Govern- 
ment policy could make men understand each 
other, agree, and get along unless they con- 
ducted themselves in a way to foster mutual 
respect and good will. The Government could, 
however, help to develop machinery which 
would assist labour and management to resolve 
their disagreements in a peaceful manner and 
reduce the number and duration of strikes. 


Works Co-operation 


A further step in co-operation between 
management and shop representatives has been 
taken by C. A. Parsons and Co., Ltd., at Heaton 
Works, Newcastle-upon-Tyne, by the intro- 
duction of an Output Committee. For some 
years the firm has been running a “ suggestions ” 
scheme, and, of*course, during the war years 
had its Works Production Consultative Com- 
mittee, but it was recently decided to combine 
this Committee with the suggestions scheme 
and to call the new body an Output Committee. 

Sir Claude Gibb, chairman and managing 
director of the company, presides over the 
Committee, which consists of five men—all 
craftsmen. of the highest order—elected from 
different parts of the works, together with the 
works manager, works engineer, electrical shop 
superintendent, and Sir Claude Gibb’s personal 
technical assistant, who acts as secretary to 
the Committee. Suggestions submitted freely 
by any employee of the company are carefully 
considered by the Committee, and if an idea 
seems likely to lead to improved production, an 
immediate monetary award is granted, to be 
followed by a further award if the idea is proved 
to be satisfactory in service. In this way an 
employee making a useful suggestion not only 
benefits financially, but has the satisfaction of 
knowing that his idea will receive impartial 
consideration by representatives of the manage- 
ment and each section of the works. 

Already, the company states, many ideas have 
been put forward which will help in the drive 
for progress and increased export trade. 





Furthermore, each new suggestion has bee, 
found to lead to new sets of ideas. 


A Business Training Scheme 


The Ministry of Labour and National 
Service has announced that a scheme for 
training men and women in business administra. 
tion after their release from war service is to 
come into operation in April. This scheme, 
which has been planned under the supervision 
of Mr. F.. C. Hooper, Director of Busines 
Training, is designed to make good the loss of 
training and progress which numbers of young 
men and women have suffered owing to war 
service, and to ensure that the capacity and high 
qualities which they may have developed in 
war service are not lost to industry. 

Training for business is to be put on the same 
general footing as training for a profession 
under the Further Education and Training 
Scheme. Persons eligible for participation in 
the scheme are those who have served in H.M. 
Forces, the Merchant Navy, the Civil Defence 
Services, and those who have volunteered for 
or have been directed to work in coal mines, 
In suitable cases other work of national import. 
ance will queglify for consideration. 

The scheme comprises a general business 
course—a basic course taking about three 
months if whole-time, but longer if part-time— 
and a number of specialised business courses 
which will follow the general course in suitable 
cases and will be anything from three months 
to two years in duration. The general course 
will be planned directly by the Government and 
will be given in commercial and _ technical 
colleges in principal towns. The specialised 
courses, which will be approved by the Ministry 
of Labour, are to be organised and conducted 
by individual firms or groups of firms, and will 
give comprehensive training in the type of 
business done by that firm or group. 


Thameside Development 

The Thameside Development Board, 
a non-trading organisation established in 1936, 
has recently produced a brochure describing its 
functions. Membership of the Board includes 
representatives of the Kent and Essex County 
Councils and other local government autho- 
rities, statutory and transport undertakings, 
the Port of London Authority, and other com- 
mercial and professional organisations. As its 
name implies, the Board serves the territory 
along both banks of the Thames, comprising 
the areas of the riparian local authorities and of 
those immediately adjacent thereto, from the 
Pool of London to approximately the sea, 
covering in all about 250 square miles, with a 
population of some 2} million people. The 
brochure surveys the industries already estab- 
lished within this area, and also describes sites 
for industry where labour and facilities of all 
kinds are available. 


Anglo-Belgian Industrial Conversations 


During last week conversations took 
place in London hetween delegations of the 
Central Industrial Committee of Belgium, led 
by the President, Monsieur Van der Rest, and 
the Federation of British Industries, under 
the leadership of Sir Clive Baillieu and Lord 
Dudley Gordon. Opportunity was taken to 
study the changes which have been brought 
about in both countries by war conditions and 
the problems involved in reconversion from 
war to peace, and careful consideration was 
given to the structure of industry in each 
country. The two delegations reaffirmed their 
confidence in the principle of private enter- 
prise, and their conviction that the heads 0! 
business undertakings could give the lead im 
the amelioration of the economic situation, 
both in their own countries. and from an inter- 
national point of view. The delegations also 
expressed the opinion that, with a return to 
normal production, a large volume of trade 
between Britain and Belgium was desirable. 
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French Engineering News 


(From Our French Correspondent) 
Paris, Friday. 


Tus Saar coal mines are now producing 
22,000 tons of coal per month, as compared with 
11,500 tons in July. Of this total, 25 per cent. 
js allocated to France by the Allied Coal Pool. 
Qutput is now about 50 per cent. of pre-war 
production, and reduced manpower is largely 
responsible for the curtailed production, there 
being only 28,900 miners working, compared 
with 43,400 in 1938. Another factor is the large 
proportion of machinery which has not been 
replaced after constant use for over five years. 
The miners’ food allowance is fairly satisfactory. 
Men working deep seams get 3400 calories a day, 
compared with the Saar civilian ration of 1600 
calories a day. Housing, however, js still a 

roblem. Only 125,000 out of the, pre-war 
930,800 houses are habitable. The major 
problem, however, is the purging of Nazis from 
administrative jobs. Out of 1500 mining engi- 
neers and vital technicians, more than half are 
eligible for purging, but to do so would mean 
the closing of the mines because the men cannot 
be replaced. - 

* * 

Large-scale reconstruction of French naval 
shipyards can be expected. Foreign plants 
were largely modernised to cope with war 
demands while French plants were idle, and the 
prefabrication and welding techniques now used 
will require large-scale changes’ in lay-out and 
equipment. Although many French plants 
were well equipped before the war, price and 
speed of output could not compare with foreign 
production. Construction was therefore limited 
to French warships nd merchant vessels. 
Organisation was bad, and there was little 
attempt to specialise, so that the workshops 
which produced the “ Normandie” worked at 
the same time on trawlers. Ancillary pro- 
ducts were also made by naval yards instead 
of by specialised firms, as in other countries. 
Costs were thus increased and production 
delayed. Now that important construction will 
be necessary some degree of rationalisation is 
demanded. Naval construction will at first be 
pushed at the expense of other branches of 
activity for a time. Prices, delays, and 
deliveries will all be investigated, and the 
creation of auxiliary industries to supply 
accessories is expected. Shipyards are to be 
specialised to avoid delivery delays, and it has 
been suggested that orders should be guaranteed 
to specialised yards. E in recon- 
struction are estimated at about 9 milliard 
800 million francs, comprising 2,850,000,000 
francs «war damage, 3,500,000,000 francs for 
modernisation and extension, and 3,450,000,000 
francs for new construction. A medium term 
credit will be necessary to finance the work. 

* * * 

Railways in France are still carrying the 
heavier transport burden, having been more 
quickly repaired than either the roads or the 
inland waterways. In September, 1939, there 
were 480,000 trucks and 16,600 locomotives 
available. This dropped to 217,000 trucks and 
2785 locomotives at the liberation, and in 
November, 1945, stood at 273,000 trucks and 
8150 locomotives. The number of trucks loaded 
each week is about 190,000 and the tonnage is 
rising constantly. The average time elapsing 
between two loads is ten days, and if one day 
could be saved it is estimated that a further 
800,000 tons of merchandise could be trans- 
ported each month. Appeals are therefore 
being addressed to industrialists, business 
houses, &¢., using the trucks to cut out delays 
in loading, even if advices are received on 
Sundays or holidays. 

* * % 

The International Technical Congress, to be 
held in Paris from June 17th to 22nd, 1946, 
aims to set up contact between engineers and 
technicians all over the world. The programme 
is as follows :—(1) General technical problems 
of reconstruction and development throughout 
the world, (2) presént state of techniques in 
the world, (3) engineers and technicians of the 
world. 


Notes and 


Rail and Road 


THe Leopotpina Ratway.—At the annual 
meeting of the Leopoldina Railway Company, Ltd., 
held recently in London, the chairman, Mr. C. H. 
Pearson, spoke of the shortage of rolling stock. 
The shortage of carrying facilities was a consequence, 
he said, of the widespread dislocation caused by the 
war, and a reflection of the lack of spare parts 
urgently required to keep locomotives and vehicles 
in service. Other causes of the shortage were the 
decidedly uneconomic, but enforced,. use of sub- 
stitute materials and methods, the unavoidable 
diversion of wagons to the collection and distribu- 
tion of wood fuel in the absence of imported coal, 
and, last, but not least, the wearing out and obliga- 
tory removal from service of rolling stock equipment 
in general. There was, too, a general shortage of 
skilled staff, which had its repercussions in many 
directions and which must have an effect in lowering 


standards of operational efficiency. 


L.M.S. AMBULANCE Tratns.—The London Mid- 
land and Scottish Railway provided for use overseas, 
following the invasion of the Continent in 1944, 
eighteen ambulance trains, consisting of 259 con- 
verted dining and sleeping cars and corridor coaches. 
These vehicles are now being returned to this 
country, forty-eight having so far been received 
back, and are passing through the L.M.S. works for 
reconversion prior to return to traffic. In addition 
to the vehicles for overseas ambulance trains, the 
L.M.S. provided 215 vehicles for use in ambulance 
trains in this country. Of these, 165 have now been 
released for reconversion before being placed in 
traffic again. The L.M.S. also provided seventy- 
five coaches for the movement of troops on the 
Continent, and later a further forty-two coaches for 
the conveyance of leave personnel from the Middle 
East. The original seventy-five coaches are still in 
use overseas, but the forty-two coaches have all been 
returned. 


Air and Water 


WaTER-TuBE BorLerRs FoR WHALE CaTCHERS.— 
Brief reference was made in last week’s issue to 
Babcock water-tube boilers fitted in the whale 
catcher “‘ Southern Wilcox.” Im another sister- 
ship, the ‘Southern Wheeler,” Foster Wheeler 
water-tube boilers are installed. These boilers 
supply steam to 2000 S.H.P. machinery and were 
designed to meet the requirements of Chr. Salveson, 
of Leith, the owners of the whaling factory ship 
‘“* Southern Venturer.”” The ships are now in the 
Antarctic Ocean. ® 


Launcs oF,H.M.S. SUBMARINE “ ANCHORITE.”’— 
An interesting ceremony took place at the naval 
construction yard of Vickers-Armstfongs, Ltd., 
Barrow-in-Furness, on Tuesday, January 22nd, 
when the 1200-ton “‘A” class submarine was 
launched. The naming ceremony was performed by 
Mrs. Creasy, the wife of Rear-Admiral Creasy, who 
named the vessel “‘ Anchorite.’’ At the luncheon 
which followed,. there were present as guests 
Lieut. B. C. G. Place, V.C., Lieut. I. E. Fraser, V.C., 
and Leading Seaman J. T. Magennis, V.C., all of 
whom had won their decorations in midget, sub- 
marines which were constructed at Barrow. 


EMERGENCY WaTER SCHEMES.—The summary 
report of the Ministry of Health for the year ended 
March 31st, 1945, discloses that in preparation for 
the invasion of the Continent, additional steps were 
taken to organise reinforcements for the repair of 
damage to water supply systems at the ports and 
embarkation points in southern and eastern Eng- 
land. Prior to and in the early stages of the war, 
the various water undertakings, under Govern- 
ment auspices and with substantial Government 
grants, had planned and executed extensive special 
measures, at a capital cost exceeding £2,000,000, 
to ensure the continued functioning of their systems. 
Adjustments and additions were made from time 
to time, including the provision of water points at 
emergency sources to operate in the event of the 
denial of normal sources of supply. Operational 
plans were also worked’ out for mutual aid, and 
chlorination was generally enforced. These 
ments proved adequate under air attack, but in 
preparation for D-day, a special scheme was 
devised for drawing reinforcement repair parties 
from undertakings in the North and Midlands. 
These parties were enrolled @n a voluntary basis 
on terms and conditions agreed through the 
machinery of the National Joint Industrial Council. 
They were equipped in every detail, and held ready 
to travel by road with the necessary plant to any 





point in the south and east which might require 


Memoranda 





assistance. Arrangements were completed for 
transport, maintenance, accommodation, and wel- 
fare, so as to enable them to operate immediately 
as self-contained units. 

Hicu-Duty Test Borter.—An interesting high- 
pressure and high-temperature test boiler has been 
recently designed by Foster Wheeler, Ltd., for the 
new test and research station of ‘“‘ Pametrada” at 
Wallsend-on-Tyne. It igdesigned to deliver steam 
at a pressure of 1200 Ib. per square inch superheated 
to 950 deg. Fah. It has special superheat control, 
which gives a range from saturation temperature 
and 950 deg. Fah. up to the designed maximum 
output of the boiler. The new design incorporates 
a twin-furnace boiler and a Foster Wheeler surface 
type desuperheater built integral with the boiler 
setting. The output of the boiler is such as to meet 
the largest demands for testing naval or mercantile 
steam turbine propelling machinery. 


Miscellanea 

U.N.R.R.A. SHIPMENTS TO EUROPE AND THE 
Far East.—It was recently stated by Mr. Herbert 
H. Lehman, Director-General of the United Nations . 
Relief and Rehabilitation Administration, that 
U.N.R.R.A. shipments to the liberated areas of 
Europe and China during the month of November, 
1945, amounted to 755,500 long tons, valued at 
£61,200,000 landed cost. This exceeded the October 
record by nearly a quarter of a million tons. During 
November ships carrying relief supplies sailed from 
North American ports at the rate of nearly three 
a day. 

CanaDIaN NickeL.—Mr. Robert C. Stanley, 
chairman of the International Nickel Company of 
Canada, Ltd., has stated recently that in the six 
years beginning September, 1939, the company 
produced and delivered to the United Nations about 
1,500,000,000 Ib. of nickel in all forms. The present 
enlarged nickel capacity of Canadian producers 
was, Mr. Stanley said, nearly 320,000,000 lb. 
annually, and the largest annual pre-war nickel 
consumption by the world was approximately 
240,000,000 Ib. It would appear, therefore, that 
Canada’s nickel capacity is greater than the world’s 
peacetime requirements. 

Diamonp Wire Drawine Dies.—The Minister 
of Supply has made the Control of Diamond Wire 
Drawing Dies (No. 2) (Revocation) Order, 1946, 
revoking the No. 1 Order, 1940, which prohibited, 
except under licence, the production, disposal, and 
acquisition of diamond wire drawing dies. Copies of 
the Order (S.R. & O., 1946, No. 16), may be obtained 
from H.M. Stationery Office, price Id. The Minister 
has also released Mr. R. L. Prain from his appoint- 
ment as Controller of Diamond Wire Drawing Dies 
and Controller of Quartz Crystals as from December 
3lst, 1945, on which date these Controls were dis- 
banded. Any questions with regard to matters 
formerly dealt with by these Controls should be 
ad to the Diamond Dies Section or the 
Quartz Crystal Section respectively of the Raw 
Materials Department of the Ministry, at Westralia 
House, 66, Gresham Street, E.C.2. 

A Moror To OpéraTE InN A Hich Vacuum.— 
During the war the Westinghouse Electric Corpora- 
tion was asked to build special D.C. armatures that 
could operate continuously in a temperature of 
600 deg. Fah., and in a vacuum of a few microns 
pressure. In addition, the armatures must give 
off no gases to contaminate the vacuum system, 
which is higher than is used in most vacuum tubes. 
To add to the problem, the armatures must run 
at 1200 r.p.m., without noticeable vibration and 
without the addition of any balanceweights. In 
other words, the armatures had to be constructed 
so symmetrically that excellent balance is obtained 
without correction after final assembly. _ The 
armatures are wound with glass and _silicon- 
insulated wire. After winding, the armatures are 
placed in an oven of about 500 deg. Fah. to burn 
out any organic materials and to drive out all 
volatile matter. The entire armature is then sub- 
jected for some hours to a filling of sodium silicate 
and mica dust under alternate vacuum and pres- 
sure. This process is followed by another bake and 


- | removal of surplus impregnant. 


Contracts 


THe AssociIATED EQuiPpMENT Company, Lid., 
Southall, has received an order from Coras Iompair 
Eireann (Irish Transport Company) for 200 A.E.C. 
‘** Matador *’ four-wheel (12 tons gross) goods chassis 
and 100 ‘“ Regent” Mark II double-deck and 








‘“* Regal ’’ Mark IT single-deck passenger chassis. 
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Forthcoming g Engagements 


Sinrctarien of Instituti , &c., desirous of 
having notices of meetings inserted in this. column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information ghould reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Association of Austrian Engineers 
Monday, Jan. 28th.—69, Greencroft Gardens, London, 
N.W.6. “Electric Networks, Some Aspects of 
General Interest,” W. Saraga. 7.15 p.m. 


Association for Sciéhtific Photography 
Thursday, Jan. 31st.—Caxton Hall, Westminster, S.W.1. 
‘Forensic Photography,” H. T. F. Rhodes. 6.30 p.m. 
British Association of Chemists 
To-day, Jan. 25th.—Notrs anp Dersy SEcTION: 
Leicester Technical College, Leicester. ‘* Protection 
Against Industrial Poisons,” S. H. Wilkes. 7 p.m. 
Wednesday, Jan. 30th.—1, Grosvenor Place, S.W.1. 
“English Banks at Your Service,” S. B. Heys. 
6.30 p.m. 
Illuminating Engineering Society 
Friday, Feb. ist.—BirmincuamM CENTRE: Imperial 
Hotel, Birmingham. ‘‘ Measurement of Light,” 
J.W.T. Walsh. 5.30 p.m. 


Institute of British Foundrymen 

Saturday, Jan. 26th.—E. Mipianps Brancx# : Technical 
College, Derby. **Mechanisation to Maintain 
Foundry Production,” G. W. Nicholls. 6 p.m.— 
BristoL BrancH: Merchant Venturers’ Technical 
College, Unity Street, Bristol. ‘* The Technological 
Principles of Casting Design,” V. M. Shestopal. 
7 p.m.—Fa kirk Section: Temperance Café, Lint 
Riggs, Falkirk. ‘Cupola Practice,’ D. H. Young. 
6 p.m.—WaLES AND Mon. BRANCH : Engineers’ 
Institute, Park Place, Cardiff ‘* Technique in Pro- 
duction of High-Strength Aluminium Castings,” 
A. L. Pendry. 2.30 p.m. 

Monday, Jan, 28th.—SHEFFIELD BranoH: Royal Vic- 
toria Station Hotel, Sheffield. ‘‘ Place of the 
Foundry in Industry,” F. Whitehouse. 7 p.m. 

Saturday, Feb. 2nd.—Lancs Brancn: Engineers’ Club, 
Albert Square, Manchester.‘ Technical “Records in 
“the Foundry,” R. D. Lawrie. 3 p.m. 

Institute of Traasport 

Wednesday, Jan. 30th.—SouTHERN Section: Polygon 
Hotel, Southampton. “ Education for Transport,” 
T. W. Royle. 5.30 p.m. 

Institute of Welding 

Wednesday, Jan. 30th.—Inst. of Civil Engineers, Great 
George Street, S.W.1. ‘‘ Mobile Welding with the 
Royal Engineers,” R. B. Croft and O. Lithgow. 
5.30 p.m. 

Friday, Feb. 1st.—S. Lonpon Brancx: Technical 
School, Wandsworth, S.W.18. Film and discussion. 
7.30 p.m. , 

Institution of Civil Engineers 

To-day, Jan. 25th.—Yorxs Assoc.: Royal Victoria 
Hotel, Sheffield. “* Soil Mechanics and Road Engi- 
neering,” W. Eastwood. 7 p.m 

Tuesday, Jan. 29th.—Great George Street, S.W.1. ‘* Con- 
siderations in Connection with Inviting and Pre- 
paring Tenders,” T. A. L. Paton and 8. W. Cox. 
5.30 p.m. 

Institution of Electrical Engineers 

To-day, Jan. 25th.—MeEasuREMENTS SEcTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘ Instru- 
ments for Special Purposes,”’ R. W. Griffin. 5.30 p.m. 
—Scotrish STUDENTs: 26, Monkcastle Drive, 
Cambuslang, Glasgow. ‘‘The Function of the 
Director in Automatic Telephony,” R. Brough. 
6.15 p.m. 

Monday, Jan. 28th.—Savoy Place, Victoria Embank- 
ment, W.C.2. Informal meeting. ‘“* Electrical Aids 
to Coal Production,” R. Crawford. 5.30 p.m.— 
S. Miptanp CENTRE: James Watt Memorial Insti- 
tute, Great Charles Street, Birmingham. ‘“‘ Per- 
manent Magnets,”’ A. Edwards and D. J. Desmond. 
6 p.m.—N.E. CENTRE: Pilgrim Street, 
on-Tyne. ‘ The Scientist in Wartime,” 
Appleton. 6 p.m. 

Tuesday, Jan. 29th.—E. Mrptanps: Loughborough 
College, Loughborough. “‘ Factors Influencing the 
Design of Electric Lighting Installations for Building 
Interiors,” R. O. Ackerley. 6.30 p.m. 

Wednesday, Jan. 30th.—Beapio Section: Savoy Place, 
Victoria Embankment, W.C.2. ‘‘A Method of 
Transmitting Sound on the Vision Carrier of a Tele- 
vision System,” D. I. Lawson, A. V. Lord, and 8. R. 
Kharbanda. 5.30 p.m. 

Monday, Feb. 4th.—S. Miptanp CentRE: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘Some Notes on Transformer Practice with 
Reference to Standardisation,” A. G. Ellis. 6 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tuesday, Jan. 29th.—39, Elmbank Crescent, Glasgow. 
* Modern Mathine Tool Practice,” T. P. N. Burness. 
6.30 p.m. 
Institution of Locomotive Engineers 
Wednesday, Jan. 30th.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. ‘*Ten Years’ Experience 
with the L.M.S. 4-6-2 Non-Condensing Turbine 
Locomotive No. 6202,” R. C. Bond. 6 p.m. 


Institution of Mechanical Engineers 
To-day, Jan. 25th. —Storey’ s Gate, S.W.1. ‘“‘ Recent 
Developments in Alternating-Current Turbo-Elec- 
tric Ship Propulsion,” G..O. Watson. 5.30 p.m. 
Saturday, Jan. 26th.—YorxsutrE GrapvuatTes: Hotel 


Newcastle- 
Sir Edward 


Metropole, Leeds. ‘ The Use of a ate a Pumps 
rye Liguids Other than Water,’ Fuller. 

Monday, » Pen. 28th.—N.E. Branco: News Theatre, 
Pilgrim Hall, Newcastle-on-Tyne. ‘The Scientist 
in Wartime,” Sir Edward V. Appleton. 6 p.m. 

Wednesday, Jan. 30th.— WESTERN Brancu: Royal Fort, 
— “The Scientist in Wartime,” Sir Edward 

Appleton. 7 p.m. 

y, Jan. 3lst.—Scotrish Brancu: Royal Tech- 

, Glasgow. ‘‘ The Eacsly History of the 
Whittle Propulsion Gas Turbine,” Frank 
Whittle. 7.30 p.m. 

Monday, Feb. 4th.—N.E. Brancu : Mining Institute, 
Neville Hall, Neweastle-on-Tyne. “‘ Recent Develop- 
ments in Alternating-Current Turbo-Electric Ship 
Propulsion,” G. O. Watson. 6 p.m. , 

Iastitution of Production Engineers 

To-day, Jan 25th.—Lincotn Sus-Section: Technical 
College, Lincoln. ‘“ Broaching,”” H. H. Harley. 
6.30 p.m. 

Monday, Jon. 28th.—N.E. GrapuateEs : Gas Showrooms, 
St. John Street, Newcastle-on-Tyne. Lecture, 

“Production Planning and Control.” 6.30 p.m. 

Monday, Feb. 4th.—Yorxsut1rE Section: Hotel Metro- 
pole, Leeds. ‘‘ Surface Treatment by Electrolysis 
and Anti-Corrosion Finishes,” A. F. Brockington. 
7 p.m.—Coventry Grapvuates: Technical College, 
Coventry. ‘‘Cold Upsetting and Thread Rolling,” 
T. C. Parker. 6.45 p.m. 

» Iron and Steel Institute 

Tuesday, Jan. 29th.—LINCOLNSHIRE District: Technical 
School, Cole Street, Scuntho “Some Design 
—_ Operating Features of a New Blooming Mill,” 

A. ¥. Russell and G. W. Fox. 7.30 p.m. 


Junior Institution of Engineers 

To-day, Jan. 25th.—39, Victoria Street, S.W.1. “‘ Design 
of Concrete Roads,” C. E. Reynolds. 6.30 p.m. 

Saturday, Jan. 26th.—Mipuanp Section: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. “ The Principles of Radar,” B. R. Davies and 
H. Turner. 2.30 p.m. 

Saturday, Feb. 2nd.—MANcHESTER SeEcTIon: Geo- 
graphical Society, St. Mary’s Parsonage, Manchester. 
** Electronic Control,” H. Smethurst. 2.30 p.m. 


Liverpool Engineering Society 

Wednesday, Jan. 30th.—Municipal Annexe, Dale Street, 
Liverpool. **Fundamentals of Radiolocation,” 
E. V. Jacobe. 6 p.m. 

London Association of Engineers 

Feb. 2nd.—Charing Cross Hotel, Strand, 

“*Hand-Made Glass and Stained Glass 
Windows,” J. Hogan. 6.30 p.m. 
Manchester Association of Engineers 

To-day, Jan. 25th.—Engineers’ Club, Albert Square, 
Manchester. ‘ Colour as it Affects the Engineer in 
His Business of Everyday Life,” R. F. Wilson. 
6.45 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

To-day, Jan. 25th—Mining Institute, Newcastle-on-Tyne. 
“Developments in Marine Water-Tube Boiler 
Design,” R. E. Zoller. 6-p.m. 

North of England Institute of Mining and Mechanical 

Engineers 

Saturday, Jan. 26th.—Neville Hall, Newcastle-on-Tyne. 

**Cage Guides and Winding Ropes,” R. W. Bell. 


2.30 p.m. 
Royal Statistical Seciety 
To-day, Jan. 25th.—E.L.M.A. Lighting Service Buteau, 
2, Savoy Hill, W.C.2. Symposium-on “* The Reli- 
ability of 100 Per Cent. Inspection,” 6.30 p.m. 
Wednesday, Jan. 30th.—BiRMINGHAM AND DistRICT 
Branco: The University, Edmund Street, Bir- 
mingham. ‘Statistics in the War Effort,” Mr. Van 
Rest. 6.30 p.m. 


Thur. 
nical Colle 


Saturday, 
Ww.c. 








Personal and Business 


Srr Francis MEYNELL has been appointed director 
of the Cement and Concrete Association. 

Mr. W. G. Witson has been appointed chief 
mechanical engineer, Palestine Railways. 

Lorp Lytton has been appointed chairman of 
the London Power Company in succession to Mr. 
O. R. H. Bury. 

Mr. 8. Markianp, chief engineer of Leyland 
Motors, Ltd., has been temporarily appointed deputy 
general manager of the company. 

Mr. James K. Hoare has been appointed resident 
representative of Nuffield Exports, Ltd., in South 
and East Africa, with headquarters in Durban. 

Tae Hon. R. M. Preston has been appointed 
Chairman, and Mr. 8..8. Taylor, Vice-Chairman, of 
the Council of the Copper Development Association. 

Dr. ALEXANDER IvaNnorF has been appointed a 
director of Hayward-Tyler and Co., Ltd., Luton. 
He will be engaged upon research and development 
work. 

Mr. A. E. JupGst, A.M.I1.E.E., has joined the 
technical sales staff of the New Insulation Company, 
Ltd., Gloucester. He will take charge of the London 
office. 

Tse Arr CoMMITTEE OF THE BRITISH RAILWAYS 
has announced the folowing appointments :—Mr. J. 
Elliot, Chairman of Associated Airways Joint Com- 
mittee and of the Air Committee of the British 
Railways; Mr. K. W. C. Grand, chairman of Olley 
Air Services, Ltd., Air Commerce, Ltd., and Air 





Booking, Ltd.; Mr. G. Morton, chairman of Railway 


Air Services, Ltd.; Mr. G. L. Darbyshire, coe 
of West Coast Air Serviees, Ltd.; and Mr. H. G. y 
Read, chairman of Isle of Man Airways, Ltd. 

RiTcHie VINCENT AND TeELForD, Ltd., engineoring 
consultants and agents, have opened a Continenta| 
branch office at Lijsterbeslan 35, Hilversum, 
Holland. 

Mr. J. Stuart Duncan, chairman of the Massey 
Harris Company, Ltd., of Toronto, has been elected 
a director of the International Nickel Company of 
Canada, Ltd. 

Davip Brown AND Sons (Huppsrsrtetp), Ltd., 
have opened an office at 71-72, Atlantic Chambers, 
7, Brazennose Street, Manchester (teleplione, 
Blackfriars 0011). 

Tae Dartineton Force, Ltd., announces the 
appointment of Commander M. Blood 4s its London 
representative, with offices at Vickers House, 
Broadway, S.W.1. 

Ligvt.-CoLoneEL A. S. Lowe, Mr. A. G. E. Joyce, 
and Mr. R. F. Stewart have been elected directors of 
the Dorr-Oliver Company, Ltd. Mr. A. Terry, jun., 
has rejoined the board. 

Duntop, Ltd., announces that Mr. H. Lewis has 
been appointed buying manager at the Speke factory 
and that Mr. T. E. Peppercorn has been appointed 
managing director in South Africa. 

STANDARD TELEPHONES AND CaBLES, Ltd., has 
opened a cable and wire store at 70, Mosley Street, 
Manchester, 2. (Telephone, Central 7607; tele- 
grams, ‘‘ Microphone, Manchester.”’) 

Mr. Witrrip IncRaM WRIGHTSON has retired 
from Head, Wrightson and Co., Ltd., of which com- 
pany he has-been a director for thirty-four years, 
He has been vice-chairman since 1932. 

JOHNSON AND Puaruips, Ltd., announce that 
Mr. D. G. Rodger has been appointed assistant 
general manager (commercial), and Mr. G. T. W. 
Whitehead, assistant general manager (works). 

r. C. E. RocKwe.t has formed the Rockwell 
Machine Tool Company for marketing a range of 
power presses and machine tools. The temporary 
address is 1, Halsbury Close, Stanmore, Middlesex, 

A. C. Wickman, Ltd., of Coventry, have been 
appointed sole agents and engineering representa. 
tives for the gear-cutting machines manufactured 
by the Power Plant ~~ Ltd., West Drayton, 
Middlesex. 

Mr. W. E. REpFERN, founder of Redfern’s Rubber 
Works, Ltd., Hyde, Cheshire, has retired from the 
board after forty-six years’ service with the com- 
pany. He has been chairman for forty-one years 
and managing director for thirty-three years. 

Mr. A. T. Hosss has resigned the secretaryship 
of the Institution of Highway Engineers, and Mr. 
N. W. Jenson has been appointed to succeed him. 
From February Ist, the Institution’s offices will be 
at 55, Romney Street, London, S.W.1 (telephone, 
Abbey 3891). 

BritisH INSULATED CALLENDER’S CABLES, Ltd., 
announce that Mr. P. V. Hunter and Mr. D. W. 
Aldridge have received executive appointments. 
Mr. Hunter has been appointed engineer-in-chief, 
and Mr. Aldridge has been appointed manager 
(Production). 

BarTLES (CARN Brea), Ltd., has appointed Mr. 
Hadleigh Seaborne, of 48, Drury Lane, Solihull, 
Birmingham, to be sole agent in the Midland 
counties, and Mr. A. Y, Plant, of ‘* Wortlea,” 
Keighley Road, Halifax, to be sole agent in the 
Northern Counties. 

Tue Marcon! CompPany’s training establishment, 
hitherto known as the Marconi School of Wireless 
Communication, has been renamed Marconi College. 
The postal address is Marconi’s Wireless Telegraph 
Company, Ltd., Marconi College, Arbour Lane, 
Chelmsford, Essex (telephone, Chelmsford 4401-2). 

HEAD, WRIGHTSON AND Co., Ltd., have opened a 
branch office at Leopold Chambers, 5, Leopold 
Street, Sheffield, 1 (telephone, Sheffield 23944), in the 
charge of Mr. Andrew Readman. Mr. B. W. Hewitt, 
90, Totley Brook Road, Totley, Sheffield, will con- 
tinue to look after the company’s colliery plant sales 
in the area. 

Tae Enouish Etectric CoMPANY announces 
that Mr. J. P. Chittenden has retired after forty 
years’ continuous service with the company. In 
1912 Mr. Chittenden was promoted to the position 
of chief turbine designer, and since the spring of 
1943 he has been acting as consulting engineer in 
connection with the company’s steam turbine busi- 
ness. Since that date Mr. F. J. Cowlin has served 
as chief engineer of the turbine department. 

Tar RocKWELL Macutine Toot Company, Ltd., 
announce details of an arrangement into which 
they have entered with Vickers-Armstronys, Ltd., 
and the Clearing Machine Corporation of Chicago, 
whereby a wide range of Clearing products, prin- 
cipally hydraulic and mechanical presses, will be 
manufactured in this country by Vickers- 
Armstrongs, Ltd., at their Newcastle works. The 
Rockwell Machine Tool Company, Ltd., will be sole 





selling agents for the full range. 
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A Seven-Day Journal 


Atomic Research ‘ 


ANSWERING a question in the House of 
Commons, on Tuesday, January 29th, Mr. 
Attlee, the Prime Minister, announced that the 
Government had been fortunate in securing the 
services of Air Marshal of the Royal Air Force 
Lord Portal of Hungerford as head of the 
Research and Experimental Establishment at 
Harwell, near Didcot, which would be concerned 
with all aspects of the use of atomic energy. 
Professor J. D. Cockcroft, Mr. Attlee announced, 
had been selected for the post of Director of the 
Research Establishment at Harwell. Professor 
Cockcroft, we may recall, is at present the 
Director of the Canadian Experimental Atomic 
Energy Plant, and it has been arranged with 
the Canadian authorities that he should remain 
in Canada for the time being, until they have 
been able to appoint a successor to him in that 
capacity. Mr. Attlee recalled in his announce- 
ment that on October 29th last he had informed 
the House of the decision of the Government to 
set up this research establishment. It would 
require, he said, fissile material for its work, and 
the Government had accordingly had under 
consideration the most suitable organisation for 
the production of such material for this and 
other purposes. The object in view would be to 
make available as speedily as possible material 
in sufficient quantity to enable the Government 
to take advantage rapidly of technical develop- 
ments as they occurred, and to develop the 
programme for the use of atomic energy as 
circumstances might require. The production 
of these materials would be a responsibility of 
the Ministry of Supply, and the appropriate 
organisation was being set up within that 
Department. 


L.E.E. President’s Visit to Canada 


At the invitation of the Engineering Institute 
of Canada, the President of the Institution of 
Electrical Engineers, Dr. Percy Dunsheath, 
with the secretary, Mr. W. K. Brasher, sailed on 
the “‘ Queen Elizabeth ”’ on January 28th on an 
official visit. Dr. Dunsheath is conveying greet- 
ings from the three senior engineering institu- 
tions in this country and on the occasion of the 
sixtieth annual general meeting of the Engineer- 
ing Institute of Canada on February 7th will 
deliver a discourse on “ The Contributions of 
British Engineers to the Allied Cause.” Dr. 
Dunsheath will also speak on ‘‘ The Engineer 
Family in the Commonwealth” at the annual 
banquet of the Engineering Institute on 
February 8th, and later on is to be the guest- 
speaker at a Canadian Club luncheon, when his 
subject will be ‘“‘ The Engineer and the Com- 
munity.” Other engagements include a com- 
bined meeting of students from McGill Univer- 
sity and I’Ecole Polytechnique. During the 
visit Dr. Dunsheath hopes to take the oppor- 
tunity of meeting in New York the officers of the 
American Institute of Electrical Engineers, the 
Institute of Radio Engineers of America, and 
other kindred engineering institutions there for 
the purpose of discussing matters of mutual 
interest. 


New North of Scotland Hydro-Electric 
Board Schemes 


On Monday, January 28th, the North of 
Scotland Hydro-Electric Board published 
particulars of new schemes for the distribution 
of electricity and the construction of hydro- 
electric works. No. 4 distribution scheme deals 
with Bute, South Cowal, and Great Cumbrae, 
and No. 7 scheme with distribution in North 
Cowal, while No. 4 hydro-electric constructional 
scheme is for the hydro-electric works which 
will supply both the distribution schemes above 
mentioned. The power station will be situated 
at the head of Loch Striven and will have an 
installed capacity of 6000 kW. It will operate 
under a head of 400ft. The reservoir will be in 
Glen Tarsan, north of the Dunoon-Glendaruel 
road bridge. In addition to impounding the 





Glen Tarsan Burn, the scheme involves the 
diversion to the reservoir of part of the head- 
waters of the Allt Gleann Laoigh, and the 
tributaries of the Little Eachaig and of the 
Garvie Burn, which flows into the River Ruel. 
The catchment areas thus used will be 15 square 
miles, over which the rainfall in an average year 
is 80in. The Board expects that practically the 
whole of the plant needed for this hydro-electric 
construction scheme will be made in Scotland. 
Should either of the public water authorities, 
the County Council of Argyll or the Dunoon 
Town Council, construct a reservoir in Glen 
Lean in order to supply Dunoon or other parts 
of the county, the Board undertakes to release 
as much as may be required of the flow of the 
Cruachneuran Burn. The Board holds its con- 
tractors bound to give priority of employment 
to local labour. Only if suitable labour is not 
available from the local Employment Exchanges 
may a contractor obtain labour from other 
sources. 


Disposal of Government-Owned Ships 


In a written answer to a parliamentary ques- 
tion on January 24th, the Minister of War Trans- 
port, Mr. A. Barnes, stated that the terms on 
which Government-owned ships were to be 
offered to British shipowners had been adjusted, 
and the ships at present available for disposal 
had been listed in an invitation to tender, which 
was to be published by H.M. Stationery Office. 
Some ships which could not at present be dis- 
posed of might become available from time to 
time, and would be offered in a similar manner, 
and in the more important classes a minimum 
purchase price would be stipulated for each 
ship, below which tenders would not be 
accepted. For certain ships the alternative of 
bare-boat charter for a period of years would be 
offered at a minimum rate of hire, below which 
tenders would not be accepted. The conditions 
on which tenders could be submitted were set 
out fully in the invitation. For the more 
important classes of ships it was specified that 
tenders could only be submitted by United 
Kingdom owners who had lost ships during the 
war, except that provision was also made for 
tenders for purchase under the like conditions 
by owners in other parts of the Commonwealth, 
whose Governments exerted a control over 
shipping similar to our own. One group of 
ships, mostly small vessels of the coasting type, 
could be tendered for by United Kingdom 
owners without reference to losses, and another 
miscellaneous group of vessels was available for 
purchase by any person without restriction. 


Grants from the Road Fund 


A STATEMENT regarding Government policy 
on grants from the Road Fund was made in 
Parliament by the Minister of War Transport, 
Mr. A. Barnes, on Monday, January 28th. Mr. 
Barnes said that the road grant system had 
become complicated by a number of adjust- 
ments of the normal rates of grant to meet par- 
ticular conditions, and it had been decidéd that 
the rates of grant should be simplified and 
standardised according to the class of road 
concerned, and at the same time be increased. 
For approved works of improvement or mainten- 
ance the rate of grant would be 75 per. cent. on 
Class I roads and 60 per cent. on Class IT roads, 
but in areas where road maintenance was 
covered by the block grant, the new rates would 
apply to improvements only. It was also pro- 
posed to introduce a system of Class III roads, 
embracing some 50,000 to 60,000 miles of the 
more important roads at present unclassified, 
and to make available grants at the rate of 
50 per cent. of the cost of their maintenance 
and improvement. This would be of special 
benefit to agricultural areas. The general effect 
of these proposals would be to increase sub- 
stantially the contributions from central funds 
towards the cost of the maintenance and 





improvement of the roads of the country. 
Further points in the Minister’s statement were 


that the Government proposed to complete the 
crofter counties scheme begun before the war 
at the 100 per cent. rate of grant then promised, 
and that grants made under the provisions of the 
Ministry of Transport Act, 1919, towards 
salaries and establishment charges would be 
limited in future to the salary of the chief engi- 
neering officer of a highway authority. The 
increased grants would in all, it was estimated, 
result in an additional charge to the Treasury 
of approximately £2} million a year. 
A Shipbuilding Mission 

It was announced at the end of last week that, 
at the request of the President of the Board of 
Trade, the Shipbuilding Conference had arranged 
to send a mission fully representative of the 
entire United Kingdom shipbuilding industry to 
visit Argentina, Brazil, Chile, Peru, and 
Uruguay. This mission is expected to leave 
early this month, and will be led by Sir Wilfrid 
Ayre, of the Burntisland Shipbuilding Company, 
Ltd. Other members of the mission are :—Mr. 
Richard Dunstan, of Richard Dunstan, Ltd.; 
Mr. J. Ramsay Gebbie, of William Doxford 
and Sons, Ltd.; Mr. J. B. Johnson, of R. and W. 
Hawthorn, Leslie and Co., Ltd.; Mr. H. P. 
Lobnitz, of Lobnitz and Co., Ltd.; Sir Stephen 
J. Pigott, of John Brown and Co., Ltd.; and 
Mr. J. W. Stephenson, President of the Con- 
federation of Shipbuilding and Engineering 
Unions. It is understood that Mr. V. W. 
Hatton, of the Department of Overseas Trade, 
will accompany the mission as secretary. 


The Metropolitan Water Board 


At a meeting of the Metropolitan Water 
Board on Friday, January 25th, Mr. Hugh 
Franklin, Chairman of the Works and Stores 
Committee, made a statement regarding a com- 
prehensive programme for the construction of 
new works and the reconstruction of existing 
works, extending over the next ten to fifteen 
years, and amounting in all to a cost of about 
£37} million. The programme, it was explained, 
could be divided into three parts. The first 
concerned the replacement of outworn works 
and equipment, many of which were unchanged 
since they were taken over from the water 
companies forty-two years ago. The amount 
required for these purposes was approximately 
£6? million. The second portion, Mr. Franklin 
stated, consisted of improvements to existing 
works and of works which were to be recon- 
structed in order to conform with modern prac- 
tice in filtration and chemical treatment, and 
also in the distribution system, the amount 
required for all these purposes being approxi- 
mately £8} million. The third and largest 
section of the programme was required to cope 
with the increasing demand for water over the 
next ten to fifteen years. The amount of water 
supplied by the Board had consistently increased 
by about 24 million gallons a day each year, 
and before the war had reached an average of 
313 million gallons a day. During last autumn 
this figure had been exceeded, in spite of the 
fact that the bombed portions of London had 
not been rebuilt, and it was anticipated that 
‘the trend of the increase would continue. 
Furthermore, the Board had possessed in the 
past a very small margin of reserve to meet 
increased demands for water in hot summers and 
cold winters, and, in drought periods, had been 
compelled to impose restrictions at times when 
an increased supply was most desired by con- 
sumers. The Board also had commitments for 
bulk supplies to neighbouring undertakings, and 
was receiving requests for an extension of that 
service. The cost of the new works in this part 
of the programme, including those contained 
in the Board’s Bill now before Parliament, was 
estimated at £22} million. Altogether, Mr. 
Franklin concluded, it was a large and a bold 
programme, but it was essential for the provision 
of adequate quantities of water of the highest 
possible purity to those areas which were 





dependent upon the Metropolitan Water Board. 
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Ports 


- spite of activities in most ports over the 
past year, it is still impossible for heavy 
shipping. to use them. “ Liberty ” ships, for 
example, can only enter Boulogne, le Havre, 
Rouen, Cherbourg, Brest, Lorient, St. 
Nazaire, Nantes, La Rochelle Pallice, Bor- 
deaux, St. Sete, and Marseilles, but for most 
of these ports the ships must first be lightened 
before entering. It is necessary to use barges 
which unload a large part of the cargo before 
the ships enter the ports. Work on port 
installations went steadily ahead over the 
past year, and the number of quays now 
usable is 585, against 293 in 1944 and 980 
before the war. At the time of liberation, 
the quays in use totalled no more than 
59 kiloms. in length, against 145 kiloms. in 
1939. By the end of 1945 the total length 
had been increased to 83 kiloms. 250 m. 
The number of installations, which were 
reduced from 1975 in 1939 to 377 at the time 
of liberation, to-day stands at 659, the 
greater part having been provided by the 
Allies. The following figures give an idea 
of the position in the various ports :—Calais, 
25,659 tons unloaded in October, 1945, 
against 57,500 tons in October, 1938; Le 
Havre, 188,841 tons unloaded in October, 
1945, against 355,000 tons in October, 1938 ; 
Rouen, 183,470 tons unloaded in October, 
1945, against 550,000 tons in October, 1938 ; 
Cherbourg, 64,465 tons unloaded in October, 
1945, against 21,200 tons in October, 1938 ; 
Bordeaux, 179,358 tons in October, 1945, 
against 256,100 tons in October, 1938 ; Mar- 
seilles, 368,948 tons in October, 1945, against 
554,800 tons in October, 1938. 

Dunkirk.—This port is still out of use 
because of a number of magnetic and 
acoustic mines deeply buried and sanded in. 
Only five of these mines have so far been 
exploded, and fishing vessels alone can use 
the port. An important programme of recon- 
struction has been drawn up for Dunkirk, 
with special handling installations for grain. 
It is hoped that the buried mines will be 
removed during the first quarter of this year. 

Calais.—A new 21-m. lock was placed in 
service during the year. 

Boulogne.—Because’ of material shortage, 
the port is still unable to take heavy shipping, 
although one quay can now he used by 
“Liberty” ships. A new dragline is expected 
from England. 

Le Havre.—Traffic varies between one- 
third and one-half of pre-war capacity. The 
main problem is insufficient rail transport to 
clear the port. “ Liberty ” ships have to be 
lightened by barges before they can enter. 
A number of cranes have been sent from 
England and installed, and the transatlantic 
quays are now almost completely repaired, 
and it is hoped will be used at the end of the 
first quarter of this year. 

Rouen.—Work has been held up here 
because of material shortages. 

Cherbourg.—This port was handed back to 
the French on October 15th. Traffic is grow- 
ing. Steel prefabricated -houses are being 
unloaded, and it is expected that early this 
year traffic will reach 100,000 tons a month. 

Marseilles.—Twenty “ Liberty ” ships can 
dock in this port, most of which is still used 
-by the American Army. Reconstruction 
work went ahead during the year, but is 
unlikely to near completion before next 
summer. Like Le Havre, Marseilles suffers 
from insufficient rail transport for port 
clearance. 


Steel and Coal 


Following a complete stoppage in September, 
1944, monthly steel production gradually in- 
creased. The first quarter of the year produced 
360,000 tons of pig iron, 516,000 tons of cast 
steel, and 324,000 tons of finished products. 
From July, 1945, there was a steady increase 
to November, bringing the total for the 
eleven months of 1945 to 1,007,000 tons of 
pig iron, 1,376,000 tons of steel, and 955,000 
tons of finished products. Production in 
1938 was 6,061,000 tons of pig iron, 6,186,000 
tons of steel, and 4,074,000 tons of finished 
products. It will thus be seen that the 
industry, after a year of liberation, remains 
in difficulties. One of these difficulties is the 
serious shortage of coke of which the supply 
comes from three separate sources, particu- 
larly from the North and the Pas de Calais. 
In 1938 the coke-producing plants attached to 
steelworks received about one-fifth of their 
coal supply from French mines and four- 
fifths from abroad. Coke imports came 
mainly from Germany. On the eve of the 
war, the industry imported about 40 per cent. 
of the coke used in its furnaces, but, in effect, 
its dependence was very much greater, for 
the cokeries attached to the cast iron 
foundries were fed with about 80 per cent. 
imported coal. It can be said therefore that 
the industry imported about 60 per cent. of 
its fuel in the proportions of 40 per cent. 
coke and 60 per cent. coal. 

The French coal industry since the libera- 
tion has made progress by leaps and bounds, 
and the latest available figures show produc- 
tion as being 90 per cent. of that of 1938. 
The following figures give the position for 
the last months of the year :—Average 
monthly output in the North and Pas de 
Calais in 1938 was 2,354,000 tons; August 
output for 1945 in the same area was 1,817,000 
tons, in September 1,809,000 tons, in October 
2,211,000 tons, while the last week of 
November produced 882,400 tons and the 
first week in December 900,200 tons. Similar 
increases were registered for Le Moselle, the 
Loire, and other mines. 

On the other hand, metallurgical coke 
production, because of its dependence on 
foreign imports, stands only at one-third 
of pre-war production. The figures are as 
follows :—1938 monthly production, 636,000 
tons; August, 1945, 201,000 tons ; Septem- 
ber, 219,000 tons; and Ovtober, 277,000 
tons. 

In October, 1945, the total coal imports 
for all French industries reached 752,000 
tons, against 1,557,000 tons in 1938. Britain, 
for example, exported 128,000 tons to France 
in October, against a monthly average of 
529,000 tons in 1938. America has done 
better, exporting 473,000 tons in October, 
1945, against very negligible exports in 1938. 
On the other hand, German imports reached 
only 144,000 tons in October, against 460,000 
tons per month in 1938. This situation was 
aggravated by the small coke imports. In 
1938 France imported an average monthly 
total of 197,000 tons of metallurgical coke, 
whereas in October, 1945, imports amounted 
to only 77,000 tons of coke. The Ruhr and 
the Saar contributed 37,000 tons, against 
an average of 90,000 tons in 1938. Imports 
from Belgium in 1945 corresponded to about 
80 per cent. of the 1938 tonnage. Thus it 
will be seen that the re-establishment of the 
French steel and pig iron industry must 
depend upon the rate at which coal and coke 





is imported from abroad. In the main, the 





plants did not suffer grave damage during 
the war, with the exception of those at Cag) 
and Creusot, and the capacity of th 
industry is almost equal to that before th 
war. 

Regarding ore resources, in 1929 Freng) 
production was over 50 million tons, anq 
stood at 35 million tons on the eve of th 
war. Of this figure, 44 per cent. was exported, 
With the exception of the Normandy mine 
all the other mines are intact, but are suffer. 
ing from a sbortage of electric power. The 
following figures give an idea of miner 
extraction for Meuthe et Moselle, Normandy, 
Anjou Bretagne, and Moselle :—2,765,0( 
tons monthly average in 1938 ; 667,000 ton 
in July, 1945; 821,000 tons in August: 
and 853,000 tons in September. The Scrap 
iron position is considered satisfactory. 
Labour is also short and the steel industry at 
the moment employs about 82,500 workers 
against 148,200 in 1938. On the other 
hand, the percentage of labour employed 
relative to output is higher than that of 
1938. 

The industry is studying a rationalisation 
programme, which will modernise the steel 
mills throughout the country. A final 
decision has yet to be made, however, and 
there is a considerable difference of opinion 
as to the solution to be adopted. It is too 
early as yet to give any precise indication as 
to what decision will be taken. The whok 
question appears to depend on a production 
target, which can be decided only after the 
Allies have made known what German pro. 
duction will be permitted and what coal and 
coke imports are to be expected from the 
Ruhr. 

The modernisation plans will cost about 
4 milliards of francs This modernisation 
will force the closing of several existing 
rolling works, and will bring about increased | 
concentration. Normal domestic demand is 
for about 6 million tons of steel, but remem- 
bering the accumulated needs over five years 
of war, and the tremendous reconstruction 
programme covering every industry and 
including agriculture and transport, there is 
little doubt that the French industry will be 
called upon, when it is modernised, to work 
at full capacity. The industry is, too, deter- 
mined to take its place in the international 
field. 

France expects to remain in control of the 
Saar, and since French administration took 
over in that area, coal production has been 
increased from 13,200 tons per day in August 
to 14,300 tons per day in September, and 
20,095 tons in November. Regarding the 
steel industry in the Saar, the centres at 
Burbeck, Dillingen, Neuenkirchen, and Voelk- 
lingen will import minerals from Lorraine 
and coke from the Ruhr. A furnace was 
restarted in the plant at Voelklingen on 
December 4th, and the centre is expected to 
produce 10,500 tons of steel per month. On 
the other hand, the plant at Dillingen, having 
been seriously damaged, is expected to 
furnish only 4500 tons. 

On the whole, the year 1945 may be con- 
sidered one of the worst since 1900, with the 
exception of 1915, when production was 
1,111,000 tons. Production capacity remains 
at from 10 to 12 million tons, but depends 
entirely on coal and coke supplies. 


Machine Tools 


French machine tool constructors have 
already started on their programme for 
120,000 machines. There was a steady rise 
in steel supply throughout the year, reaching 
10,000 tons for the last quarter, against 4000 
tons at the beginning of the year. The 
number of firms under production also 
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increased from thirty-six during the second 
quarter to forty-three during the third 
quarter, and ninety-eight during the fourth 
quarter. A great many are only small 
undertakings. There has been a considerable 
increase in the number of constructors of 
wood-working machine tools, which are in 

at demand, because wood is now being 
used in France to a greater extent than ever. 
The Ministry of Industrial Production 
has @ five-year plan, which is to replace 
the 550,000 machines over thirty years 
old with 265,000 new machines, 140,000 
of which will be manufactured in 
France and 125,000 imported or rebuilt 
in Germany. This plan calls for a 
capital outlay of about 75,000 million 


francs. 


Electricity 


As a result of war damage France was 
robbed of about 450,000 kW produced by 
her hydro-electric plants, while production 
by the thermic stations was reduced to 
300,000 kW, or about 25 per cent. By 
October Ist, 1945, hydraulic production was 
still 80,000 kW below that of 1939, but it 
js expected that all damage to hydraulic 
plant will be repaired by the end of this year. 
Thermic production increased from 560,000 
kW on January Ist, 1945, to 900,000 kW 
on October Ist. 

The electricity network was not seriously 
damaged during the 1940 campaign, but 
sustained considerable damage during the 
occupation at the hands of the resistance 
movement and through aerial bombardment. 
On October Ist, 1944, about 11-8 per cent. 
of the transforming capacity was out of 
action. Since that date reconstruction in the 
Paris area has re-established the 90-kV 
Eguzon-Paris line, as well as a 220-kV line 
in the same area. Since August, 1945, the 
whole network has_ been _ repaired, 
including that of Alsace-Lorraine. Only 
2 per cent. of transformer stations are now 
out of action. The following hydraulic 
stations were under construction or com- 
pleted in 1945 :—-S. Etienne-Cantales, 150 
nillion kilowatt-hours per year; Moncaux 
la Virole, 48 millions; Neuvic d’Ussel, 
55 millions ; L’Aigle, 300 millions ; Fumelle, 
32 millions; Orgeix, 19 millions; Thues, 
37 millions; Labarre, 25 millions; Maison 
Blanche, 37 millions ; St. Girons, 17 millions ; 
and St. Cricq, 56 millions; making a total 
of 776 million kilowatt-hours. The capacity 
of St. Etienne-Cantales station is to be 
increased to 200 millions, and the Aigle 
plant to 400 millions. The thermic 


pletely destroyed, will have to be rebuilt 
entirely. 


Rubber 


The destruction sustained by rubber 
plants and the rubber tyre industry resulted 
in a diminution of 70 per cent. in productive 
capacity. Following aid given by the Allies 
after the liberation, plans are now in hand 
for-rebuilding most of the factories, although 
one of the great difficulties will be the reinstal- 
lation of machinery. The most pressing need 
at the moment is for tyres, and it is said that 
an output double that of the pre-war figure 
would be insufficient to meet present demands. 
The plans include, however, new applications 
of rubber to industry. A co-ordinating 
council, called the Interprofessional Rubber 
Council, has been set up and includes repre- 
sentatives of the Union of Rubber Planters 
and the Union of Rubber and Ancillary 
ndustries. The aims of the Council are to 
institute research on development problems, 
production and consumption, particularly the 
use of colonial rubber by the Mother Country. 
There will also be a consumers’ service. and 
@ service ‘relating to all distribution 
problems. 


Reconstruction 


The Ministry of Reconstruction set up to 
rebuild villages; towns, and houses did not 
have a particularly successful year ; in fact, 
its achievements were few. There was much 
repair activity, but little new construction. 
At Le Creusot work was just started on the 


workers’ houses, but neither of them offer very 
much interest. In the field of prefabrication, 
France lags sadly behind other countries, 
for the simple reason that the interested 
services started very much later. While the 
Ministry of Reconstruction may have modi- 
fied Vichy plans laid down for the eventual 
reconstruction of France, nothing has been 
done in the field of reconstruction. Several 
firms have prototypes, and this year they will 
probably be used, but till now the only con- 
struction is a wood barrack which has little 
to recommend it, and is extremely costly. 
The reason for this failure to start is 
materials shortage. Here are a few figures 
showing what reconstruction needs and what 
it is actually receiving. To supply all 
necessary materials, reconstruction can use 
10 million tons of coal, but is receiving no 
more than 1,600,000 tons ; out of 15,000,000 
bricks required, reconstruction receives no 
more than 250,000; and the 4,200,000 tons 
of cement required is met by only 1,500,000 
tons ; steel demands are for 1,850,000 tons, 
but supply amounts to no more than 200,000 
tons; tiles needed are 1,800,000 tons, but 
there are only 240,000 tons available ; 
plaster wanted is about 2,000,000 tons, but 
plaster delivered to the builders and the 
Ministry amounts to no more than 350,000 
tons ; the French could use 1,700,000 builders 
but have no more than 960,000 available, 
which means that prisoners of war will have 
to fill the breach. 

Not before materials are available will it 
be possible to get down to serious work of 
reconstruction in France. It is expected to 





building of new apartment buildings and 


begin some time early this year. 








Industrial 


_ demand for all kinds of products from 
elegtrical engineering firms was large 
throughout 1945. With the ending of the 
war and the increase in the receipt of orders 
from abroad, the majority of firms found 
their productive capacity used to the limit. 
Much attention had therefore to be directed 
to production methods if deliveries were not 
to be unduly delayed. Higgs Motors, Ltd., 
as an instance, found it possible by improve- 
ments in stator windings to wind eight 
motors at the smaller end of its industrial 
A.C. range in the time formerly taken for only 





plants in the North which were com- 





five. No doubt many other firms could 


Electrical Engineering in 1945 


No. I1I—(Continued from page 91, January 25th) 


show similar examples. But though much 
attention had to be given to production 
methods, improvements in design were also 
undertaken. The firm mentioned above, for 
instance, introduced a new range of totally 
enclosed fan-cooled motors of both squirrel- 
cage and slip-ring types, and brought into 
production an improved design of A.C. motor 
frame which includes more robust shell and 
end plates, and a more capacious terminal 
box that can be fitted in alternative positions. 
Windings have been improved by the use of 
new synthetic wire coverings, such as Nylon 
and Lewmex, severe tests of which proved 
them satisfactory. 

Another firm interested particularly in the 
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manufacture of motors and control gear, 
Laurence Scott and Electromotors, Ltd., 
reports no spectacular work, but “solid 
An 
engraving on page 99 illustrates a 3-ton 
electric cargo winch made by the firm with a 
full-load hoisting speed of 100ft. per minute, 
which automatically increases to 200ft. per 
minute .at half load and rises to a maximum 


progress”’ in improving its products. 


SHOCK -PROOF D.C. 


of about 400ft. per minute on light load. The 
firm gained considerable experience from its 
wartime work, and the knowledge thus 
obtained is being embodied in its new pro- 
ductions. The two-step shockproof D.C. 
starter illustrated is intended for marine use. 
It is very compact. A new contactor has 
been developed for use with L.S.E. control 
equipments and can be built up with any 
required number of poles and forms of release. 
A photograph reproduced on page 99 shows 


those special equipments required by safety 
regulations. Reyrolle and Co., Ltd., found 
the demand for main high-voltage switchgear 
greater. But the principal additional demand 
during the year was for gate-end switchgear 
covering all in-bye requirements for distri- 
bution, lighting, coal cutters, conveyors, 
loaders, and drills. Many large sequence, 





STARTER—LAURENCE SCOTT 





interlocked, power-loading schemes were both 





preparea and commissioned. fhe demand 
for flameproof mining type motors for operat- 
ing loaders, conveyors, haulages, and pumps is 
reported by Bruce Peebles and Co., Ltd., to 
have expanded during the year. An engrav- 
ing on this page shows a mobile oil-immersed 
rectifier for battery charging underground, 
one of many such units supplied by the firm 
during the year. It is a one-piece unit, con- 
sisting of a low height transformer and metal 
rectifier mounted in a common tank, and is 
complete with flame- 
proof control gear. 
The firm of C. A. 








VACUUM FURNACE FOR 


an interesting machine, one of many built to 
Admiralty. order for use in submarines by 
Bruce Peebles and Co., Ltd. Itisa 625 B.H.P. 
190-volt, 290 r.p.m. tandem closed air circuit, 
water-cooled, reversible machine, and is illus- 
trated undergoing a tilting test at a slope of 
223 deg. 

The increasing mechanisation of coal mines 
led during the year to steady development of 


SILICON PRODUCTION—B.T.H. 





Parsons and Co., Ltd., 
undertook the further 
development of three- 
phase mining trans- 
formers in respdnse to 
a demand for 300 
kVA and even 400 
kVA units, as com- 
pared to units of 250 
kVA, as the largest 
formerly supplied. To 
keep the overall dimen- 
sions of these larger 
transformers within re- 
stricted limits it has 
been necessary to use 
the five limb type of 
three-phase case. To 
meet requirements of 
new coal mines regu- 
lations, the B.T.H. 
Company designed 
new flame-proof min- 
ing switchgear. A 
six-pole isolator is pro- 
vided to isolate socket 
contacts from both 
circuit and bus-bars, 
thus removing poten- 
tial before the plug- 
ging breaker can be 
withdrawn. The isola- 
tor has additional contacts for circuit earth- 
ing. Windows allow the position of the 
isolator to be observed, and interlocks ensure 
that the operations of isolating and earthing 
can only be performed in the correct sequence. 

Amongst the great amount of industrial 
plant, including equipment for rolling mill, 
paper mill, and rubber mill drives under 
construction by the B.T.H. Company, was a 





2760 H.P. twin-motor Ward-Leonard windy 
for South Africa. The motors are arr, 

for direct coupling to the 56 r.p.m. drum ani 
are capable of carrying frequent shor 
duration peaks of 6900 H.P. The moto 
generator set consists of two 1050-kW gene. 
rators driven by a 2500 H.P. synchronoy 








induction motor, the motor field excitation of 
which is amplidyne-controlled, with th 








RECTIFIER FOR BATTERY CHARGING UNDERGROUND—BRUCE PEEBLES 


result that in“spite of wide variations of load 
the power factor of the motor is maintained 
reasonably constant. Generator fields are 
also amplidyne-controlled, reducing manual 
exertion for the driver, giving improved 
response to his lever control, and improving 
speed regulation. For textile drives the firm 
brought out a range of loom motors with 
two starting torque levels, one covering 
general-purpose requirements at 2 to 2} times 
full-load torque and the other of not less than 
3 times full-load torque, intended for the 
automatic and heavier type of loom. 

Many firms carried out much research during 
the year, but limitations of space forbid much 














(WELDING TORCH FOR POLYTHENE—B.T.H. 


reference to the results. For the production 
of crystals, specially processed silicon of a 
high degree of purity is needed. A new type 
of vacuum furnace for melting this material 
into ingot form was developed by the B.T.H. 
Company, and is illustrated on this page. 
The equipment consists of an outer metal 
envelope, cooled by water tubes in the furnace 
zone feeding via a straight-through liquid air 
trap into the mercury pump, the whole being 
arranged in that order downwards, so that 
the gas stream is unrestricted, thereby 
ensuring efficient pumping speed. All high- 
vacuum joints in the system are of the 
pumped ditch type which have proved very 
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effective on this and other systems. The 
furnace itself consists of a molybdenum wire 
heater wound in recrystalised alumina tube, 
|}in. bore and 8in. long, which is lagged with 
an outer tube of less pure alumina, and having 
lower heat-conducting qualities. The annular 
space between the two tubes is filled with 
alumina powder and the ends suitably lagged. 
Furnace temperatures of the order of 
1700 deg. Cent. are obtainable and are 
monitored with a thermo-couple introduced 
at the bottom of the heating chamber. With 


a total power consumption of 24 kW, this 
type of power frequency furnace is more 
economical than the high-frequency induc- 
tion type. It can handle ingots up to 100 
grammes, and has melted about 35,000 
grammes of material to date. 

The same firm developed the electrically 
heated welding tank for polythene, illustrated 
in our final engraving. The main method of 
fabricating that material is by welding. The 
torch blows out a stream of hot air to melt the 


polythene. 











A Liquid Spring 





E recently paid a visit to the Cheltenham 

works of Dowty Equipment, Ltd., to see the 
firm’s new method of suspension, based upon 
the compressibility of liquids,- which was 
developed during the war. This liquid 
springing has been used on large numbers of 
aircraft for the past few years, and the company 
is now promoting its application to all forms of 
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COMPRESSIBILITY OF FLUIDS 


commercial suspension where springs and shock 
absorbers are used. Early research by the 
company showed that most liquids were com- 
pressible to varying degrees, and it was decided 
to use this factor in designing a method of 
suspension as, owing to their immunity from 
fatigue, liquids remain unimpaired after pro- 
longed service and therefore provide an excellent 
springing medium. The accompanying graph, 
prepared in the Cheltenham works laboratories, 
shows a comparison of four oils with their 
degree of compressibility at varying pressures. 
At present the medium used for the springs 
is a light mineral oil which has a compressibility 
of just over 17 per cent. at a pressure of 
50,000 lb., and we are given to understand that 
fluids with a still greater degree of compressi- 
bility are being developed. 

As may be seen from our drawing, the con- 
struction of the spring is particularly simple. 
It comprises a pressure-sealed cylinder of high- 
tensile steel, which is filled with oil and has one 
end formed as a suspension link. A piston in the 
cylinder incorporates a valve mechanism, and 
its rod is extended out, through a high-pressure 
gland, to form the opposite end of the suspension 
link. A grease-filled recess in the gland-retain- 
ing nut serves to lubricate the piston-rod. In 
operation, when pressure is applied to the 
piston-rod the piston is forced down the cylinder 
and compresses the oil. As the fluid is com- 
pressed it is simultaneously transferred, through 


upper side of the chamber. On recoil, the valve 
port area in the piston is reduced and the oil 
passes through at a reduced rate to damp the 
return movement of the piston. This damping 
imparts excellent shock-absorbing qualities, as 
the piston is forced upwards by the greater area 
of pressure exerted upon its lower face by the 
compressed fluid. 


cylinder, through which topping-up can be 
carried out when required; their duplication 
avoids the risk of trapping air during the 
operation. 

The liquid spring has been made possible 
by the development of an efficient high- 
pressure sealing gland, which, when working 
under heavy loads, permits smooth action of the 
piston-rod. The gland is of the unsupported 
area type and is to be seen located between a 
step in the cylinder bore and a gland-retaining 
nut. 

The gland assembly is shown in the engraving. 
It is inthreemain sections. Asteel pressureplate, 
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ARRANGEMENT OF SPRING 


made to abut against the cylinder step, has four 
dowel pins, which pass through a resilient gland 
ring and into holes in a backing plate. The 
latter is supported by the gland-retaining nut, 
and a foraminated disc placed between gland 
and pressure plate prevents a pressure lock, 
The cross-sectional area of the resilient gland is 
less than that of the pressure plate, owing to the 
four dowel pin holes. Thus pressure’ on the 
plate is intensified on the gland with the result 
that the resilient gland tends to “leak” into 
the cylinder rather than the oil leak out. 


of spring was demonstrated by a set which, 
fitted to a Halifax aircraft, survived two crash 
landings and was subjected to 500 landings 
without attention of any kind. During our 
visit we witnessed a demonstration with a 
motor-car fitted with four of the new springs, 
in which it negotiated a series of bumps and 





GLAND ASSEMBLY 


road irregularities which would have severely 
punished normal leaf springs. The road- 
holding ability of the vehicle was unimpaired 
and its riding qualities were excellent. 








German Industry and Patents 


TuHE British Engineers’ Association’s Control 
of Enemy Industry Committee has lately issued 
two memoranda on “The Control of German 
Industry ” and “ German-Owned Patents and 
Patent Applications,” which have been adopted 
by the Council and submitted to the Govern- 
ment. It is pointed out that the royalties 
paid in respect of licences granted under the 
Patents (Emergency) Act, 1939, to work 
German patents in this country are not paid 
to the owners of the patents, but to the 
Custodian of Enemy Property, and remain in 
his hands. It is the view of the Association 
that these royalties should not be paid to the 
owners of the patents, but should form part of 
the reparations payments to this country. The 
power conferred on the Comptroller-General of 
Patents under the 1939 Act includes power to 
grant exclusive licences. It is recommended 
that in order to ensure fair treatment as 
between manufacturers, the appropriate trade 
association should be consulted before an 
exclusive licence to work a German patent is 
granted, and that existing exclusive licences 
should be reviewed. Many German patents 
lapsed during the war owing to failure to pay the 
renewal fees. The Association recommends 
that these patents should not be reinstated on 
the application or for the benefit of Gerrhan 
nationals. The Association is strongly opposed 
to the granting of applications by German 
nationals for patents in Britain during the 
occupation of Germany. These ideas are 
further expressed and amplified in the second 
memorandum, above referred to, which was 
submitted in October, 1945. 








WetsH Port DEVELOPMENTS.—During a recent 
visit to Cardiff and Swansea, Lord Portal, chairman 
of the Great Western Railway Company, made 
reference to schemes under consideration for the 
development of South Wales ports. As a first step, 
he said, it had been decided to widen the existing 
entrance to and centre caisson of the G.W.R. com- 
mercial dry dock at Barry to a width of 80ft., and 
to consider the desirability of providing improved 
repair facilities at Cardiff docks at a later date in the 
light of future experience. New and fully equipped 
transit sheds were to be built at Cardiff and Newport, 
and additional appliances would be installed at 
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The strength and reliability of the new type 
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An L.M.S. Railway Motor Vehicle 
Workshop 


NEW motor vehicle maintenance workshop, 

which has just been opened by the London, 
Midland and Scottish Railway Company near 
Bradford, is probably one of the best-designed 
and equipped establishments of its kind in this 
country. This company is amongst the largest 
users of commercial vehicles in Britain and the 
new workshop will be responsible for all major 





engine, chassis, and body overhauls, together 


In order to maintain the high standard of 
performance and safety demanded of the 
vehicles, the schedule of inspection and over- 
haul laid down for each is strictly adhered to. 
On all visits to the workshop a vehicle is 
inspected and handled by the same man or 
group of workers, who, in this way, become 
familiar with its particular characteristics as 
its service age increases and are frequently 








OFFICE AND WORKSHOP BUILDINGS 


with certain inspections and running repairs, 
of a fleet of about 1000 vehicles in the area 
between Maryport and Mansfield, and Goole 
and Barrow and Lancaster. In this district 
there are at present working some 726 motor 
vehicles and 635 trailers, which include a 
variety of different makes, sizes, and types of 
lorries, vans, trucks, mechanical horses, &c. 
In addition to dealing with these vehicles, the 
workshop organisation is also responsible for 
the upkeep and repair of all the company’s 
other engineering plant, such as cranes, con- 











able to anticipate and prevent potential trouble 
or breakdown. 

Into the organisation, equipment, and lay-out 
of the new establishment has gone the experi- 
ence accumulated by the company’s executive 
and working staff over many years in this class 
of work. During a recent visit we were not 
only impressed by the high standard of effi- 
ciency, but also with the careful consideration 
given to the working conditions, which left 
little, if anything, to be desired. The dirt, 









The main workshop, which has an un- 
restricted floor space of about 36,000 square 
feet, is built up of rigid steel frames, spanning 
some 120ft., with a height of 18ft. at the eaves 
and 29ft. at the centre. These frames are set at 
20ft. centres, and have brick enclosing walls. 
Excellent natural lighting is provided by large 
metal-framed windows on all sides and exten- 
sive roof glazing. Good general artificial light- 
ing is supplemented by individual concen- 
trated lights at all necessary points. The 
building is heated throughout by a low-pressure 
hot water installation on the two-pipe system 
with accelerated circulation. This system is 
designed to maintain a temperature of 60 deg. 
Fah. in the workshop with three changes of 
air an hour; 60 deg. Fah. in the paint shop, 
with thirty changes of air an hour ; and 65 deg. 
Fah. in all the offices, with two changes of air 
an hour, when the outside temperature is 
32 deg. Fah. A fire-break wall, having steel 
sliding doors fitted with fusible link type 
automatic closing gear, separates the smaller 
paint and body-building shops from - large 
main workshop. 

The floor of the main shop is divilled into 
five principal sections for running repairs, 
inspection, chassis overhaul, engine overhaul, 
and machining, and the stores. Three smaller 
shops in one corner are partitioned off for the 
welders and smiths, tyre repairers, and the 
electricians ; adjacent to the last named is 
@ small battery- -repair shop which adjoins the 
main structure. Prior to entering the main 
shops all vehicles are thoroughly cleaned down 
in a covered high-pressure wash, built at the 
side of the approach road. This practice main- 
tains the high standard of cleanliness which is 
particularly noticeable in all parts of the works. 
Each section is arranged to give plenty of 
working space round the vehicles under the 
best possible lighting conditions, and, where 
necessary, well within reach of adequate lifting 
devices. The large amount of efficient lifting 
equipment shows the amount of forethought 
which has been put into the design of the build- 
ing. Along the wall of the chassis overhaul 
section are set five l-ton hand cranes having a 
20ft. working radius and overlapping each 
other sufficiently to permit the use of more than 
one over a fairly wide floor area. Three cranes 








discomfort, and degree of fatigue this class of 


of similar capacity and having a 24ft. working 
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crete mixers, compressors, &c., driven by or 
using internal combustion engines. By the 
system in operation every vehicle undergoes 
at set intervals a series of inspections and minor 
overhauls, which are arranged on a working- 
time and mileage basis, but after a certain 
number of these minor overhauls the vehicles 
are stripped right down to the frame and 
completely overhauled. 


LAYOUT OF SHOPS AND OFFICES 


work commonly entails, and which, indeed, 
has become a recognised feature, is entirely 
absent, and the L.M.S. is to be congratulated 
upon setting a new high standard in com- 
mercial motor vehicle overhaul and repair 
workshops. The general lay-out of the works 
may be seen in the accompanying drawing and 
in a number of photographs of its various 





sections reproduced on page 102. 





radius serve the inspection pits, and a 7-ton 
hydraulic vehicle lift is situated in the running 
repair section. Connecting the stripping berth 
and degreasing plant of the chassis overhaul 
section is a 10-cwt. overhead runway. ‘The 
installation of such an unusually large amount 
of lifting capacity serves a twofold purpose— 
working staff fatigue is considerably reduced 
and the risk of damage to heavy parts by 
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manual manipulation owing to inefficient or 
insufficient means of lifting is avoided. 

The three inspection pits are models of their 
kind, as may be seen from our illustration. 
Each is. glazed with white tiles and lit by four 
fluorescent tubes, set flush in the walls and 
protected by armoured glass. At the front end 
is & separate sump into which vehicle radiators 
may be drained, and a connection is provided 
to a duct in the floor, which serves to carry 
away exhaust fumes during éngine running. 
Along the rear end of the pits, at their lower 
floor level, runs a gallery pit in which fitters’ 
benches are installed. Each working position 
of the bench, in addition to its normal equip- 
ment, has connections to the compressed air 
main, electricity, and other necessary services. 
To supplement the artificial lighting of the 
pits and gallery, the windows in the side of the 
building have been extended downwards to the 
main floor level. As will be seen from the 
engraving, the machine shop and engine 
overhaul section at one end of the main work- 
shop floor is partitioned off by a low wall. 
Two l-cwt. capacity overhead runways, sus- 
pended from the roof trusses, serve the full 
length of this department, which contains a 
comprehensive range of equipment for the class 
of work. After overhaul, the engines are tested 
in an adjoining shop on a Heenan and Froud 
hydraulic dynamometer, which is capable of 
absorbing and measuring power up to 200 B.H.P. 
Here engines are fitted to a universal test 
platform and primarily motored-in by a 15 H.P. 
starting and running-in motor. After this 
they are further run-in under their own power, 
prior to final testing and adjustment. During 
test, instead of using a radiator, the engine is 
connected to a water mixing tank, which not 
only permits it to be quickly warmed up, but 
enables the temperature to be controlled by 
regulating the amount of water circulating 
through the cooling system. The excess water 
overflows from the mixing tank. 

The number and variety of vehicles in service 
necessitates a particularly large and well- 
organised stores department, which also has 
to supply a number of ancillary local repair 
depots in the district covered. In this section, 
which occupies one corner of the floor, a series 
of angle iron framed racks have been built up 
to the eaves height of the walls. The outside 
members of these racks are extended to serve 
as supports to a number of metal grill floored 
walkways, half way up their height. This 
method of construction conserves floor space 
and provides a large number of spacious 
storage compartments. At the same time it 
makes simple the possibility of future exten- 
sions. Heavy components and units are stored 
in an adjoining space over which is a 10-cwt. 
runway for lifting and loading purposes. 

As stated above, the body repair and paint 
shop, a corner of which is illustrated, is separated 
from the main workshops by a fire-break wall 
and doors. Plant here includes power saws and 
the main working area is served by a 10-cwt. 
capacity overhead runway. Each of the five 


\ 





painting booths, partitioned off on one side, 
has individual means of exhausting fumes and 
is equipped with spraying guns operated by 
compressed air from the mains. In the centre 
of each booth is a pit in which painters may sit 
in comparative comfort when painting the 
underside of vehicle chassis. Ducts leading 
from these pits to the exhaust fans assist in 
ventilation. Fluorescent lighting has been 
installed to facilitate colour matching and blend 
with the natural lighting. In the tyre repair 
shop are two compressors, which supply air at 
150 lb. per square inch to a main running 
round the entire workshop, and a spare com- 
pressor is situated in the dynamometer room. 

A boiler house adjoining the main building 
contains four automatic stoking boilers—two 
large ones for heating the main shops, a smaller 
one for heating the offices, and another for 
supplying domestic hot water. The hoppers of 
the boiler stokers are filled by gravity from a 
large overhead bin, which is fed directly from 
the fuel stocks outside the building. Each 
boiler is installed with means of full automatic 
thermostatic control, which is actuated during 
off load periods by a time switch mechanism at 
preset intervals. 

A small two-storey building adjoining the 
main structure has a canteen for the workers 
on the ground floor, with the administrative 
offices above. Vehicles coming from any con- 
siderable distance into the depot are brought 
by rail, and to facilitate their handling a rail 
siding terminates at an end-loading dock, from 
which a ramp leads down to the approach 
road to the workshops. For unloading vehicles 
unable to move on their own wheels, a 5-ton 
gantry crane adjoining the dock lifts and 
transfers them sideways to and from road level. 

If at any time in the future it is required to 
increase the working space on the main floor 








there is plenty of spare ground adjoining to 
permit the erection of new buildings. With this 
possibility in mind, the stores and body over- 
haul sections have been so arranged that they 
may be rapidly transferred with the least dis- 
turbance to the organisation. The wall between 
the body shop and the remainder of the building 
is not part of the main structure, and its removal 
would not necessitate replacement by any addi- 
tiona! means of support. 








The “ Lincoln ” Super Bomber 


THE Avro “ Lincoln,” the new British super- 
bomber, is a four-engined aircraft weighing 
36 tons, designed by A. V. Roe and Co., Ltd. 
It is a new aeroplane, designed to operate up to 
heights of 35,000 ft. (64 miles), and can carry a 
great weight of bombs over very long distances. 
Many features of the Avro “‘ Lancaster” have 
been included in the design, and where possible 
similar components have been used. 

The “Lincoln” has a wing span of 120ft. 
and the fuselage is 78ft. 8}in. long. It is 
17ft. 3}in. high. Rolls-Royce “ Merlin” 85 
engines are installed in the ‘‘ Lincoln” Mk. I 
and ‘‘ Merlin ” 68 engines power the “ Lincoln ” 
Mk II. In addition to manufacture in this 
country by A. V. Roe and Co., Ltd., the 
‘** Lincoln’”’ X has been made in Canada and 
the ‘ Lincoln ” XXX is being made in Australia. 

All the latest developments in Radar are 
incorporated in the 4} tons of military equip- 
ment carried by the “ Lincoln.”’ One of the 
most recent additions is a complete Radar unit 
for the rear gunner, which enables him to sight 
his two 0-5 machine guns at the enemy target 
even though he cannot see it. The front gun 
turret, also fitted with two 0-5 machine guns, 
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js aimed and fired by the air bomber (formerly 
bomb aimer), who remains all the time in his 
seat at the bomb-aiming position. The mid- 
upper turret is of the Bristol Company’s design, 
and is fitted with two 20 mm. cannons. The 
total weight of bombs, fuel, military equipment, 
and crew is 194 tons, or 54 per cent. of the gross 
weight. The seven members of the crew are 
as follows :—Pilot, second pilot, navigator, 
wireless operator, front gunner/air bomber, mid- 
gunner, and rear gunner. 

The maximum all-out level speed is 314 





m.p.h. at 18,000ft. The maximum normal fuel 
capacity is 3580 gallons, and the maximum 
range of 4450 miles is obtained with 3000 lb. 
of bombs at 200 m.p.h. In addition to its 
range of 1350 miles with the 10-ton bomb at 
215 m.p.h., the “Lincoln” at 15,000ft. has 
the following bomb loads and ranges at a speed 
of 253 m.p.h.:—14,000 lb. bombs, range 2270 
miles; 9000lb. bomb, range 2910 miles; 
3000 lb. bombs, range 3610 miles. For addi- 
tional range an extra fuel tank holding 1200 
gallons is provided. 








The Physical Society’s Exhibition 


No. V-——(Continued from 


HE research work conducted by the various 
divisions of the National Physical Laboratory 
embraces a very wide field, including amongst, 
other subjeets, aeronautics, electricity, engi- 
neering metrology, and physics. Within the 
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compass of a short article it is difficult to do 
justice to the many interesting exhibits that 
were on view, but we propose to give a brief 
description of two representative pieces of 
apparatus that have been developed by the 
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Engineering Division and the Photometry 
Section, respectively. 

The electrical micromanometer is an instrument 
designed for making direct measurements of air 
velocities in ventilation ducts down to values 
as low as lft. per second. The instrument, 
shown diagrammatically in Fig. 16, consists 
essentially of a pivoted balance lever, to one arm 
of which is connected a liquid-sealed air bell 
which registers the pressure difference in con- 
junction with a pitot tube. The balance arm 
carries a system of differential light shutters 
arranged so that any movement of the balance 
arm alters the relative illumination falling on 
two photo cells connected in a bridge network. 
The latter circuit feeds a D.C. amplifier whose 
output passes through a recording or measuring 
instrument and is then applied to a feed back 
coil attached to the other arm of the balance. 
The feed-back coil and permanent magnet 
provide a restoring couple for the balance lever. 
It will be seen that the system is self-balancing ; 
a change in pressure causes a corresponding 
change in the amplified photo cell current, and 
this current passing through the meter and the 
feed-back coil changes the value of the restoring 
couple until balance is attained when the 
meter reading gives a measure of the pressure 
difference. The meter can be calibrated in any 
convenient units, and the sensitivity can be 
increased by shunting the feed-back coil, a 
process which is limited only by the friction 
and stiffness of the balance system. In the 
lower part of Fig. 16 can be seen an alternative 
device, employing thin rubber diaphragms, for 
registering the pressure difference. A general 
view of the complete apparatus in Fig. 17 
shows, on the left, the amplifier removed from 
its cabinet, and on the right the balance 
assembly showing the lay-out of the differential 
pressure unit, the photo cells, light shutter, and 
balance arm. 

The galvanometer amplifier is a simple instru- 




















FiG. 17—ELECTRICAL 


MICROMANOMETER-—N.P.L. 


ment for magnifying a galvanometer deflection. 
Referring to Fig. 18, which is diagrammatic, 
a beam of light from the lamp filament 8 passes 
successively through a condenser L, L, fitted 
with a mask M, through a red-absorbing filter F 
and falls on the mirror of a galvanometer G, 
which will be referred to as the “input” 


galvanometer.. The beam is reflected by the 
mirror, through a focusing lens L;, and falls on 
a pair of self-generating photo cells P,P. These 
photo cells are differentially connected and their 
output passes through the “‘output’”’ galvanometer 
G,. Any deflection of the input galvanometer 
causes the end of the beam of light to move 
across the photo cells, causing an amplified 
current to flow in the circuit of the output 
galvanometer, which therefore registers a 
magnified reading of the input galvanometer. 
A suitable fraction of the output current is fed 
back into the galvanometer G, by the network 
R,R, This feed back exercises a restoring 
torque by opposing the deflection of the input 
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FIG. 18-DIAGRAM OF GALVANOMETER 
AMPLIFIER—N.P.L. | 


galvanometer. The shunt resistance R,; governs 
the sensitivity of the output galvanometer. 

The tool room microscope shown on the stand 
of Cooke, Troughton and Sims, Ltd., is a 
versatile instrument which can be used for linear 
measurements, measurement of angles, and 
comparison of screw thread forms and similar 
outlines with respect to standard images pro- 
jected on a shaded screen. The instrument, 
illustrated in Fig. 19, consists essentially of a 
substantial cast iron stand carrying a work- 
table ; a bracket which carries the microscope, 
illumination apparatus, and a projection attach- 
ment pivoted in a horizontal bearing to allow 
screw threads to be viewed in a direction normal 
to the helix angle. Units containing protractor 
or screw thread templates engraved on glass are 
attached to the upper end of the microscope in 
the focal plane of the eyepiece so that the image 
is superimposed over that of the object under 
test. 

The optical system provides for direct 
viewing through the eyepiece, and for projection 
of the image on a viewing screen. Three inter- 
changeable objectives are available, giving 
initial magnifications of 1, 2-5, and 5 times. 
An eyepiece is included with each protractor 
and thread template unit. These eyepieces have 
a power of ten times, yielding an ultimate 
magnification of ten, twenty-five, or fifty times, 
depending on the objective used. In the normal 
arrangement, for viewing by transmitted light, 
the lamp is fitted in the base of the instrument 
and the beam of light passes vertically upwards 
from below the worktable into the objective. 
An episcopic illuminator is supplied, for use 
where a silhouette cannot be obtained. This 
device consists of six small lamps arranged in a 
circle, with a ring reflector, the whole assembly 
being attached to the microscope objective. 





As previously stated, the optical bracket is 
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pivoted about a horizontal axis ; a micrometer 
screw controls the angular movement and is 
graduated to measure this movement (one 
division=one minute). The microscope must 
be of fixed magnification in order that profiles 
may be compared with a template, and focusing 
is carried out by raising or lowering the micro- 
scope and projection attachment as a unit. 
This adjustment is achieved by a large knurled 
nut at the base of the microscope body actuating 
a robust spiral thread, giving a focusing range 
of 1-5in. To accommodate objects outside the 
normal focusing range a second simple adjust- 
ment enables the microscope assembly to be 
raised or lowered by a fixed amount of 1 -25in. 
without any loss of alignment or rigidity. 

The travelling worktable comprises three 
slides or tables, the uppermost of which has a 
circular movement of 10 deg. in either direction. 
The two lower tables give the work a longi- 
tudinal movement of 4in. and a transverse 
movement of 2in. Each of these displacements 
is controlled by a micrometer so graduated that 
one division on the micrometer head corresponds 
to a movement of 0-000lin. Various accessories 
are supplied for holding the work to the table, 
including two sizes of cradle for use between 
centres, and an attachment adaptable to the 
smaller cradle only for holding work without 
centres. Alternatively, a pair of vee brackets 
is available, and a clamp fitting for holding 
flat work to the table. 

The protractor unit has its own eyepiece and 
is fitted to the microscope body by a spigot 
secured by a clamp. The protractor consists 
essentially of a glass disc rotated by a rack and 
pinion and so graduated that readings of one 
division corresponding to one minute can be 
taken. The template unit also incorporates an 
eyepiece and is fitted to the microscope body in 
the same way as the protractor unit. Two 
templates are manufactured, each consisting of 
a glass disc engraved with a series of thread 
profiles and other markings for the necessary 
adjustment when setting up. One template 
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covers B.S. Whitworth, B.S.F., B.S.P., and 
B.A. threads. The Whitworth profiles range 
from 4 to 60 threads per inch, using 25 times 
magnification, and 8 to 120 threads per inch, 
with 50 times magnification, whereas the B.A. 
profiles cover numbers 0 to 16 with 50 times 
magnification only. The second template is 
similar, but is engraved for metric threads 
eovering a wide range of pitch for 50 deg. and 
60 deg. angle profiles. 

A transformer is supplied for feeding the illu- 
minating lamps from single-phase 200/250-volt 
mains; other voltages can be specially 
eatered for. The transformer is connected to a 
distributor mounted on the instrument by twin 


flexible cable, and any one of the three illumin- 
ating circuits can be plugged into the dis- 
tributor. 

Examples of molybdenum-wound resistance 
furnaces were shown by R. M. Catterson-Smith, 
Adams Bridge Works, Wembley. This type 
of furnace has an expanding field of appli- 
cation in heating processes which require a 
working temperature of up to 1600 deg. Cent. 
Typical applications include the final sintering 
in the production of dies and tools tipped with 
tungsten carbide, the firing of special refractories 
and trial melting of metals. The detailed design 
of the furnace and its auxiliary equipment 
depends naturally on the type of work to be 
carried out. Before referring to a _ typical 
installation we feel that it may be of interest to 
mention a few general principles of this firm’s 
designs. The equipment usually comprises the 
furnace itself, an entry extension for the working 
material, a water-cooled exit extension, and a 
transformer with its regulator and appropriate 
switchgear. Normally these items are mounted 
on a stand to provide a self-contained unit. 
The furnace design is based on a cylindrical 
alumina tube of suitable size to accommodate 
the boats to be used for carrying the work 
through the furnace. Equipments already con- 
structed have incorporated tubes ranging from 
lin. bore with a heated length of 12in., to 4in. 
bore with a heated length of 36in. Where 
required, furnaces can be fitted with rectangular 
heating chambers in place of cylindrical tubes. 

The furnace casing is of rectangular sheet 
steel welded construction. An angle steel 
frame welded inside the top of the casing pro- 
vides a seating for an asbestos gasket, and the 
loose lid is secured by stainless steel bolts to 
avoid corrosion. The entry and exit extensions 
of the heating chambers are closed by flap 
doors giving a good seal. Silica windows are 
fitted in these doors to allow the taking of 
temperature readings and observation of the 
work. For temperatures in the range of 
1450 deg. to 1500 deg. Cent. suitable for sinter- 
ing tungsten carbide the furnace embodies 
sillimanite refractories and aluminous insulating 
bricks. Where higher sintering temperatures 
are required a similar arrangement can be used, 
with special alumina-filled refractories replacing 
those of sillimanite. Alternatively, the higher 
temperature can be attained by using fine 
alumina powder as the main insulating medium 
of the furnace, the tube being supported at each 
end only. The first arrangement enables the 
tube to be supported along its entire length, 
which minimises distortion ; in addition, a gas 
feed system can be used, which ensures that the 
heater winding is constantly flushed with 
hydrogen to protect the winding from oxidation. 
The alternative construction requires a different 
and less efficient gas feed system, but suffers 
from a lower heat loss than the first-mentioned 
lay-out. The upper limit of working tempera- 
ture (at present 1700 deg. Cent.) is imposed by 
the refractoriness of the material used for the 
tube and the softening of the heater wire. 

Separate gas feeds are provided for the work- 
ing tube and the furnace housing, so that the 
flow in the working tube can be augmented to 
minimise the inflow of air when the doors are 
opened. A gate valve is fitted between the 
furnace and the exit tube to limit the volume 
of hydrogen capable of exploding if any air 
happens to be admitted. 

The equipment normally includes a hand- 
operated stepless regulating transformer to 
control the furnace current. This control is 
necessary to protect the apparatus against over- 
load when the furnace is switched on cold and 
the resistance of the molybdenum winding is 
only one-tenth of its value when the furnace is 
hot. In addition, the regulator allows the power 
input to be reduced when the desired working 
temperature has been attained. As a rule the 
transformer is single phase and suitable for 
230 volts supply, but three-phase transformers 
can be supplied to meet individual requirements. 
The auxiliary electrical equipment can be 
supplied to any specification, but the standard 
gear comprises an ammeter and main ironclad 
switch and fuses for each furnace. 

The furnace temperature is measured by 
means of a radiation pyrometer, usually of the 
disappearing filament type, which-can be 





viewed through silica windows in the doors 





closing the entry and exit tubes. Temperature 
control is by manual operation of the regulator 
and observation of the pyrometer reading. 

A typical installation is shown in the accom. 
panying illustration (Fig. 20), which shows a pair 
of molybdenum-wound furnaces mounted on an 
angle iron framework. The ironclad regulating 
transformers are housed under their respective 
furnaces and each is provided with main switch 
fuse and ammeter. The flap doors closing the 
entry extension tubes can be clearly seen. ‘The 
furnaces are suitable for temperatures up to 
1600 deg. Cent. and employ the alumina 
refractories and insulating bricks referred to 
above. A special feature of this particular 
equipment was the use of heating elements 
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FiG. 20—-HIGH TEMPERATURE FURNACE 
INSTALLATION—CATTERSON-SMITH 


wound non-inductively to reduce the magnetic 
field in the heating chamber. 

Of the many new instruments displayed by 
Standard Telephones and Cables, Ltd., we 
propose to give a brief description of their 
Spectrometer type CLS 2168. This instru- 
ment is a high-speed wave form analyser, which 
in effect, splits up a complex wave form into 
its component frequencies, forming a spectrum 
on the screen of a cathode ray tube. By photo- 
graphing the screen image, a record can be 
obtained of the amplitudes of the component 
frequencies that make up the complex wave 
form. 

The wave form to be analysed is applied 
simultaneously to twenty-seven band pass 
filters, whose mid-band frequencies range from 
40 to 16,000 cycles per second. The output 
from each filter is rectified and stored in a 
separate condenser. A mechanical switch 
scans each of the twenty-seven ‘ storage *’ con- 
densers at a rate of approximately twenty-three 
times per second. The output from the switch 
mechanism is applied via a modulator and 
amplifier to the vertical plates of a cathode ray 
tube. Simultaneously, the switch mechanism 
applies a suitable potential to the horizontal 
plates, so that a series of vertical lines is pro- 
duced on the screen. Each line represents the 
output of one particular filter, and the length 
of each line is a measure of the amplitude of 
the component frequency passed by the corre- 
sponding filter. Hence the cathode ray screen 
gives a visual indication of the individual com- 
components of the original complex wave form. 
as can be seen from Fig. 21. ‘ 

The band-pass filters are spaced logarith- 
mically, three per octave, to cover nine octaves. 
The response curves of adjaéent filters intersect 
at between 50 and 70 per cent. of the maximum 
amplitudes, and the response of any filter to 
the mid-band frequency of the adjacent filters 
is less than 20 per cent. of its maximum ampli- 
tude. The filters are aligned so that an equal 
input at all mid-band frequencies causes lines 
of equal length to be traced on the screen, to a 
tolerance of +10 per cent. Switching is pro- 
vided on the instrument to allow the output of 
any single filter to be connected to the output 
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terminals. When this is done the impedance 
connected across the output terminals should 
exceed 50,000 ohms. The time required to 
make a complete analysis of a wave form is 
governed by the response of the lowest fre- 
quency filter, and is approximately one-tenth 
of a second. An input of 0-2 volt at the mid- 
band frequency of any filter will produce a line 
approximately 40 mm. on the screen, and a con- 
tinuously variable input gain control is pro- 
vided on the instrument panel. For calibration 
purposes there is a switch that enables a refer- 
ence input of 0-2 volt R.M.S. to be applied to the 
50-cycle per second filter. Separate controls 
are also fitted to vary the width of image, 














FiG. 21—SPECTROMETER—STANDARD 
TELEPHONES 


intensity, focus, and the horizontal and vertical 
position of the cathode ray trace. 

Variation in the time constant of the con- 
densers can be achieved by a switch having two 
positions whereby a ‘long’ or “short” 
charging and discharging time can be given to 
the filter storage condensers, the ratio between 
the “long” and “‘short”’ times being 10 to 1 
approximately. 

The Spectrometer is operated from single- 
phase mains at 50 cycles per second, and the 
standard model is suitable for 210-240 volts. 
The power consumption is 280 watts (375 volt- 
amperes), and since the instrument is designed 
for intermittent use, it should not be operated 
for more than three hours continuously. For 
photographing the trace, the makers suggest 
the use of a 16 mm. cine camera, such as a 





per second, with provision for making single- 
frame exposures. 

An interesting device seen on the stand of 
Dawe Instruments, Ltd., was the Stroboflash, 
which is a mains operated, portable instrument 
designed to enable an oscillating or rotating 
mechanism to be illuminated intermittently, 
thereby producing the optical effect of slowing 
down or stopping the motion. In this way the 
Stroboflash can be used for measuring rota- 
tional speeds, for studying reciprocating or 
vibrating mechanisms in slow motion, or for 
measuring the amplitude and frequency of 
oscillatory motions generally. 

The instrument is completely self-contained 
in a compact sheet metal cabinet fitted with a 











FiG. 23~-STROBOFLASH—DAWE 


carrying handle (Fig. 23). The principal 
components are a multivibrator or relaxation 
oscillator, driving a neon lamp mounted within 
a parabolic reflector. The oscillator frequency 
is controlled by a dial calibrated in flashes per 
minute and the neon lamp is therefore made to 
flash at the frequency of oscillation. If desired, 
the flashing speed can be governed by an 
external contactor or by the power supply fre- 
quency. The normal speed range of the instru- 
ment is from 600 to 14,400 r.p.m. By using 
multiples of the flashing speed, the range of the 
instrument can be extended up to about 
100,000 r.p.m. The lower limit of speed is 
imposed by the inherent limitations of persist- 
ence of vision. When the instrument has been 
calibrated in terms of a frequency-controlled 
power supply, the Stroboflash dial reading is 
accurate to 1 per cent. for speeds above 750 





Ciné Kodak, model K, operating at eight frames 


r.p.m. The duration of the flash is stated to be 




















FIG. 22—STROBOFLOOD—DAWE INSTRUMENTS 


between 5 and 10 microseconds. The instrument 
is suitable for operation from a single-phase, 
200/250-volt, 50-cycle supply. It weighs only 
12lb. and measures Qin. by 94in. by 10}in. 
overall. 

The “ Stroboflood ” is a development of the 
instrument described above, and it provides a 
greatly increased light output, which is suffi- 
cient for photographic purposes. The instru- 
ment consists essentially of a high-voltage 
supply unit and a gas-filled discharge tube 
controlled by a triggering electrode, which is 
connected to an E.H.T. pulse transformer. 
Speeds up to 100 flashes per second can be 
obtained. Control can be exercised either by a 
self-contained oscillator (similar to that of the 
Stroboflash) or by the line frequency or by an 
external oscillator. The complete instrument, 
designed to operate from a single-phase, 200/ 
250-volt, 40 to 100-cycle supply, is illustrated 
in Fig. 22. 

Owing to extreme pressure of space, we regret 
that we are unable to give a description of 
the products of several firms whose exhibits 
would deserve fuller treatment under normal 
circumstances. Reference may be made in 
conclusion to the following :—An industrial 
X-ray unit and an X-ray unit for strain measure- 
ments (Adam Hilger, Ltd.) ; a series of electric 
gauges and optical instruments (Taylor, Taylor 
and Hobson, Ltd.); a 3-cm. wave-guide bench 
and other telecommunicationsapparatus (British 
Insulated Callenders Cables, Ltd.); a number 
of new measuring instruments and relays 
(Nalder Brothers and Thompson, Ltd.) ; hand- 
operated and automatic voltage regulator and 
new patterns of resistors (British Electric 
Resistance Company, Ltd.) ; low-pressure and 
draught measuring instruments (Drayton Regu- 
lator and Instrument Company, Ltd.); a wide 
variety of navigation instruments (Henry 
Hughes and Son, Ltd.) ; heat radiation and gas 
flow recording instruments (George Kent, Ltd.) ; 
and a comprehensive selection of optical glass 
products, including examples of lens mouldings 
(Chance Brothers, Ltd., and Austinlite, Ltd.). 








Influence of Titanium on Steel 


DISAGREEMENTS on the effects of tita- 
nium on the hardenability of steel have led to 
study which suggests that difference in the 
effects may depend upon the method of titanium 
occurrence in the steel. The method is found to 
depend upon the character of heat treatment, 
on whether total titanium or acid-soluble 
titanium is used in the calculations, and on the 
amount of titanium relative to the carbon. 
According to a report by an American metal- 
lurgical engineer, small amounts of the alloy— 
below 0-1 per cent.—will in general increase the 
hardenability quite effectively. With a pro- 
portion above 0-2 per cent. the effect is reduced 
in proportion to the titanium content, so 
that with a high proportion the steel may lose 
its hardenability entirely. In steels of forging 
grade, with 0-20 to 0-50 carbon and htat- 
treated at ordinary temperatures, titanium up 
to 0-20will increase the hardenability and will be 
in the same class as those with phosphorus, chro- 
mium or molybdenum forthesame purpose. With 
larger amounts, however, the effect is reduced 
by the formation of an insoluble carbide and 
above 0-60 the titanium has a softening effect. 
If the hardenability factor for titanium is based 
on acid-soluble titanium, instead of the total 
content, account must be taken of the fact that 
the insoluble titanium decreases hardenability 
by rendering a proportional amount of carbon 
ineffective. Tests were made also on forging 
steels of 0-37 to 0-40 carbon and moderate 
vanadium and titanium. Vanadium steel was 
found to have greater hardenability than 
titanium steel when hardened at 1630 deg. or 
2200 deg. Fah. When quenched from 2200 deg. 
the depth of hardening is increased by vanadium 
or up to 0-36 titanium, but is decreased by 
0-78 titanium. The vanadium steel was always 
of coarser grain than the higher titanium steels. 
The increased hardening effect of the titanium 
is found after air cooling as well as after 





quenching. 
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DEATH 


On Monday, January 28th, at Sunninghill, Berkshire. 
FraNK Parkinson, LL.D., M.I.E.E., chairman of 
Crompton Parkinson, Ltd. Aged 58. 








FORTY HOURS 


At a London conference, on January 18th, 
the Shipbuilders Employers’ Federation 
refused to agree to the demand of the Con- 
federation of Shipbuilding and Engineering 
Union for a forty-hour working week without 
reduction in wages. Whilst this decision is 
rational on economic grounds, it will only 
stave off for a time a change that is certainly 
coming in the near future. Hours of work 


\ 





have dropped from the fifty-four that older 
engineers will remember to forty-seven, and 
another fall is inevitable and in accord with 
the spirit of an age that in all ranks ot society 
refuses to work as strenuously as its fore- 
bears. Already there are indications that the 
Saturday afternoon in offices will be length- 
ened to take the whole day without any 
increase, possibly a decrease, in the hours of 
work on the remaining five days. With this 
general inclination and determination to 
work less hard manifesting itself no surprise 
can be felt if the unions press continuously 


*! for a reduction in hours. 


The key to the problem presented by this 
movement is the output per man-hour. If 


ts | the output decreases in proportion to the hours 


worked, as it has done on former occasions, 
then the productivity of affected industries 


8 | will fall by nearly 15 per cent. If, in order to 


make up for a loss of output, which cannot 
be tolerated at the present time, overtime is 
worked, there must be a marked increase in 
the labour costs. Some people are sanguine 
enough to expect labour to work so much 
harder on reduced hours that output would 
not suffer. We fear that is a vain expecta- 
tion. Even the pieceworkers, who would 
normally suffer from the reduction of working 
time, are likely to demand that their rates 
shall be so adjusted that they can take home 
as much for forty hours as they do for 
forty-seven. That the day workers will work 
any harder when they can earn as much in 
forty hours as in forty-seven is inconceivable, 
whatever data and statistics the industrial 
psychologists may compile or whatever appeal 
employers and Minister may make. With no 
inducement to work harder it is no more 
likely that shop hands will be more ready to 
do so than anyone else. In this connection 
it is worthy of note in passing that in the 
Miners’ Charter, published in our issue of 
January 18th last, reduced hours and 
longer holidays are demanded, but no pro- 
mise is made that the output per man will 
be increased. It would be well, we suggest, 
that once and for all the hope that workers, 
in all walks of life, will work harder in order 
to counterbalance reduced hours be forgotten. 
Appeals that were effective in crises during 
the war will be ineffective in days of peace, 
even in nationalised industries. 

But if harder pbysical work cannot be 
reasonably expected, and if we are to avoid 
all the disadvantages and dangers of increased 
costs or reduced output—often closely allied 
—only one alternative exists. Through 
technological advances the output must be 
increased to balance the loss of hours. 
Admittedly there is scope ir this country for 
advances of that kind. It may not be possible, 
or desirable, to approach the consumption of 
power per man that rules in the United 
States, where the influences of vast mass- 
production factories supercharges the returns, 
but much remains that could be done. 
Whether it is done or not depends in a great 
degree upon the workers. If they will aid and 
abet the employers, if they will endeavour to 
cut away restrictive practices and needless 
demarcation, if they will encourage the intro- 
duction of machinery and be proud,-as the 
Americans are, of getting the most out of it, 
then in the course of time the forty-hour week 
may become as productive as the forty-seven- 
hour week. It is rather in that direction we 
must look, on those lines that we must 
appeal to the workers, than expect as 





much more concentration and physical 
exertion in forty hours as will balance 
the loss of seven hours. 


Water Supply of Greater London 


During the past week there were issued by 
the Metropolitan Water Board certain pro. 
posals for the water supply of Greater 
London. The water supply of that city and 
its surrounding area, it is suggested, needs 
“to be planned and co-ordinated over a wide 
area which should be determined on hydro- 
geological considerations, in order that the 
resources may be pooled and the best use 
made of the available water.” The area 
suggested covers 2754 square miles, and 
extends from Gravesend in the east to beyond 
Maidenhead in the west, while its northern 
and southern boundaries reach as far as and 
in places beyond the edges of the London 
“basin ”’ as defined by the Chiltern Hills 
in the north and the North Downs in the 
south. It is believed that it is “‘ practical and 
expedient in the public interest that the 
water supply services over the whole area 
should be administered by a single public 
representative authority.” 

As in many other parts of this country, the 
supply of water to the Greater London area 
grew up in an unco-ordinated fashion. As 
and when populations of outlying towns and 
villages expanded, supplies were made avail- 
able from local sources by local authorities, 
water boards, and private companies, with 
the result that there are to-day within the 
area covered by the Metropolitan Water 
Board’s proposal as many as sixty-five supply 
authorities, thirty of which are private com- 
panies. If the water supplies from natural 
sources available to be drawr upon by these 
numerous authorities were still ample and 
could be brought under control at little cost, 
there would be little justification for making 
any change. But, in fact, there are signs that 
such a condition no longer rules in every area. 
The water needs of Greater London have 
become already a very appreciable fraction of 
the liberal natural supply. The Metropolitan 
Water Board, for instance, has had to embark 
upon big-scale enlargement of its reservoir 
capacity in order to conserve water against 
the effects of drought. Some of the smaller 
authorities would, undoubtedly, have con- 
siderable difficulty in securing a continuously 
ample supply were considerable increases in 
population, such as are indeed envisaged in 
the Greater London Plan, to occur within 
their areas. There arc, too, to be taken into 
account the needs of the satellite towns pro- 
posed in that Plan, several, if not all, of which 
would draw upon the water sources of the 
hydro-geological area under consideration. 
Already certain outlying authorities, unable 
further to develop their own resources, draw 
bulk supplies from the Metropolitan Water 
Board, and it is known that this draft upon 
the resources of the Board is likely to expand 
in the future. The opinion is therefore held 
by the Board that a condition has now been 
reached when the needs of the area as a whole 
should be considered in relation to the whole 
of the supplies available, so that provision 
for reservoir capacity, pumping plant, &c., 
can be made in the most economical way ; 
untapped or partially tapped sources pro- 
tected against pollution and misuse against 
the time when the need is felt to draw upon 
them; and those many other advantages 
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secured that were mentioned as favouring 
amalgamations in the 1944 White Paper 
entitled ‘‘ A National Water Policy.” Under 
the Water Act of 1945, the Minister of Health 
could secure such central consideration for 
the whole area by setting up a Joint Advisory 
Water Committee, on which local authorities 
and water undertakers would be represented. 
But in the view of the Metropolitan 
Water Board, such a Committee could 
not adequately bring about co-ordination, 
since there are, in addition to the water 
supply undertakers, some of which supply 
as few as 10,000 persons each, as many as 177 
local government authorities wholly or 
partly within the area. It would clearly be 
difficult so to constitute a Joint Committee 
as to give a balanced representation to all 
concerned. 

Few water engineers, we are convinced, 
will doubt the desirability, and indeed ulti- 
mately the necessity, of reducing the number 
of water supply authorities in the Greater 
London area, particularly if the decentralisa- 
tion proposals of Professor Abercrombie’s 
great Plan are carried out. It is worth 
observing, too, that amalgamation of under- 
takings is in line with that course of evolution 
which brought the existing Metropolitan 
Water Board into being. But whether the 
whole Greater London area should be brought 
for water supply purposes under a single 
authority is another matter. Though the 
1944 White Paper extolled the advantages of 
amalgamation, it will be recalled that it also 
interjected the note of caution that it could 
be overdone, .“‘ in the sense that there comes 
a point at which further increase in size, so 
far from improving efficiency, may increase 
the costs of administration.” The Metro- 
politan Water Board already supplies between 
one-fifth and one-sixth of the total population 
of England and Wales, and is probably the 
largest single water undertaking in the world. 
Would an authority, designed to replace the 
Board, retain the same high efficiency if the 
area under its control was expanded to 
more than thrice the size of that under the 
Board’s control, and the population served 
was increased by several millions ? Perhaps 
it might. But it is natural to feel a twinge of 
doubt. In the case of sewage disposal, 
evolution is taking place towards the develop- 
ment in the Greater London area of a very 
few large works in replacement of the many 
small areas at present existing. Though 
water supply and sewage disposal are related 
subjects, their administrative problems do not 
necessarily call for similar solutions. Yet the 
possibility, as an alternative to the proposals 
of the Metropolitan Water Board, of amalga- 
mating the numerous water supply authorities 
into a number of units large enough in them- 
selves to secure efficiency and to permit 
co-ordination, but small enough to operate 
without the risk of becoming administra- 
tively top-heavy, might possibly repay 
examination. 
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SurpLus Macuine Toots.—An “ on-site ’’ sale 
of machine tools will take place at Rolls-Royce, 
Ltd., Hillington, near Glasgow, on Friday, February 
8th, at 10 a.m. The sale is organised by the Machine 
Tool Control of the Ministry of Supply in con- 
tinuance of the policy of clearing large factories as 
quickly as possible and facilitating the employment 
of up-to-date machine tools in peacetime pro- 
duction. The machines on offer can be inspected 
on and after February 8th, and the usual facilities 
for purchasers to obtain the assistance of approved 
machine tool merchants will be available. 





Obituary 





FREDERICK SAMUELSON 
Steam turbine designers and users through- 
out the world will learn with the deepest 
regret of the death, at his home, 44, Hill- 
morton Road, Rugby, on Monday, January 
2ist, of Mr. Frederick Samuelson, who was 
for many years the chief engineer and 


manager of the steam turbine department of: 


the British Thomson-Houston Company, 
Ltd., and a director of the firm. He served 
that company for forty-two years. 

Mr. Samuelson was born at Hedemora 
Dalarne, Sweden, on April 2nd, 1866. He 
decided to become an engineer, and after 
practical training in the shops he attended a 
three years’ course at the Technical School in 
Stockholm. On the completion of this course 
he gained scholarships which enabled him to 
visit England in 1887. For a year he worked 
with the late Sir Hiram Maxim, who was then 
busy with his quick-firing machine gun and 





FREDERICK SAMUELSON 


his flying machine, and was also constructing 
a cordite engine. In 1889, Samuelson joined 
the firm of Vickers Ltd. and was employed at 
the Erith works until 1897. In the May of 
that year he was appointed chief draughts- 
man of the British Thomson-Houston Com- 
pany’s works at Rugby, and in 1903 he 
became head of the turbine department. In 
1934 he was elected a director of the com- 
pany, having had the charge of the turbine 
department for 31 years. In 1939 he relin- 
quished that appointment and his director- 
ship and was employed in a consultative 
capacity until March 31st, 1941, when he 
retired. 

In his early days at Rugby the B.T.H. Com- 
pany was building the vertical type of Curtis 
velocity-compounded turbo-generator, with a 
designed output of about 500 kW. Mr. 
Samuelson soon foresaw the limitations of 
the vertical design, and on his own initiative 
he developed designs with a horizontal shaft, 
with such success that the change-over was 
made rapidly by other builders of the Curtis 
turbine. 

Under his able guidance extending over 
many years, the company’s steam turbines 
developed from 500-kW vertical machines 
to such machines as the 75,000-kW multi- 





cylinder horizontal turbo - alternator in- 
stalled in the Barking power station. The 
successful operation of the first 10,000-kW 
machine marked a step in B.T.H. progress, 
since this machine, operated at the extra 
high temperature of 1000 deg. Fah. and ran 
at 3600r.p.m. It was built at Rugby under 
the personal supervision of Mr. Samuelson for 
the Detroit Edison Company in America. 
Shortly before the recent war Mr. Samuelson 
assisted Air-Commodore Frank Whittle in 
the development of the jet propulsion gas 
turbine from the stage when the original 
Power Jet Company placed its first order 
with the B.T.H. Company. He was 
associated as a member of the British 
Committee with the work of the International 
Steam Tables Committee from its beginning. 

Mr. Samuelson was a valued member of 
the Institution of Mechanical Engineers for 
many years. He joined the Institution in 
1915, and read two papers, one in 1921 on 
“ High-Pressure Steam and Other Means for 
Increasing the Economy of the Steam 
Engine,”’ and the other on the occasion of 
his Chairman’s Address to the Midland 
Branch in 1930, when he dealt with “ The 
Use of Mercury for Power Production.” He 
was a member of the Council from 1930 until 
1935. Those who were co-members of the 
Council with him, during those years, willrecall 
the loveableness of his character, and none, 
not even his colleagues at Rugby, will ever 
hold him in kindlier remembrance. Both on 
the Council and at the sociable table of the 
Council Dining Club he made everyone his 
friend. He was “Sammy ” to them all. 

In 1932 His Majesty the King of Sweden 
conferred on Mr. Samuelson the Royal Order 
of Nordsteirnan. He was a member of the 
Institution of Electrical Engineers and of the 
Swedish Engineers Society in London, of 
which he was the Chairman from 1926 to 
1928. Frederick Samuelson was as well 
known and respected amongst power station 
engineers and turbine designers of the United 
States and the Continent as he was among 
his many friends in the United Kingdom. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


WOODHEAD TUNNEL 





Sir,—I have only just seen the copy of THE 
ENGINEER for December 21st, 1945, and, reading 
the notice of the centenary of the Woodhead 
tunnel, I observe a double error. The places 
referred to on the old Midland Sheffield to Man- 
chester line as ‘‘ Dove and Titley ”’ and, again, 
the ‘ Titley ’’ tunnel, should, of course, be 
** Dore and Totley.” 

Incidentally, the Woodhead tunnel has been 
duplicated for many years now, and “ dupli- 
cated ”’ in this instance is the correct description, 
as there are now two single-line tunnels. There 
are within a very few miles of the Cowburn 
tunnel two more long tunnels on the old 
Midland line, the Dove Holes, just north of 
Peak Forest, which is a little under 2 miles 
(1 mile 1224 yards), and the Disley, nearer 
Manchester, on the Cheadle Heath route, just 
over 2 miles (2 miles 346 yards). 

As a matter of purely academic interest, the 
old Midland Railway had the largest number of 
tunnels over 1 mile long of any of the pre- 
grouping systems, twelve, with the L.N.W.R. 
next with nine. 

K. N. Harris. 





January 22nd. 
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Turbo-Electric Ship Propulsion’ 


By G. 0. WATSONt 


Introduction.—Propulsion by turbo-electric 
impressive strides 
during the past decade and particularly 


machinery has made 


during the war period ; it is therefore oppor- 
tune to review some recent achievements. 
In mere numbers the efforts in the United 
States are outstanding and make impressive 
reading, the figures for turbo-electric ships 
for the 6}-year period, January, 1939, to 
June, 1945, being :-— 


a a 


Aggregate 
gross 
tons. 


Aggregate 
Type. No. 8.H.P. 





99,284 
192,000 
169,652 


123,000 
211,200 
184,800 


Transport, P2 ... ...  ... 

Transport, S4-SE2-BD1... 

Transport cargo S4-SE2- 
BEl 


Tanker, T2-SE-Al ... 
Tanker, T2-SE-A2 ... 
Tanker (private interests)} 7 


3,171,120 
400,000 
42,210 


4,514,721 
423,148 
75,165 








Totals... -.|551 | 5,473,970 | 4,132,330 








These figures refer to merchant vessels 
actually completed and do not include those 
still under construction or naval vessels. 
While the figures for the United Kingdom 
are relatively insignificant, account must be 
taken of the entirely different wartime pro- 
grammes of the two countries. The figures 
are as follows and, the contracts having been 
placed in the concluding stages of the war, 
these ships are mostly still under con- 
struction :— 
Aggregate 
Number. 8.H.P. 


30,000 
39,000 
13,000 
36,000 


Type. 
Bel ships ... 
Tankers ... 
Passenger... 


Cargo liners 


Totals ake Wed ] 


Prior to 1920, all A.C. installations 
employed the asynchronous or induction 
motor. Adjustment of speed was obtained 
by a combination of variable resistance in the 
rotor circuit and by varying the speed and 
thereby the frequency of the turbo-alternator, 
though in some installations squirrel-cage 
motors were used and speed control was 
entirely by varying frequency. In the larger 
ships, such as battleships, use was also 
made of change-pole motors. Subsequent to 
1920, the synchronous motor has been 
employed universally. 

Synchronous Motor Drives.—The synchron- 
ous motor, as is well known, has negligible 
starting torque and the method used for 
starting and reversing depends on the incor- 
poration of a squrrel-cage winding in the pole 
faces of the rotor so that the motor starts 
and reverses as an asynchronous or squirrel- 
cage induction motor. 

Methods of Control_—To obtain the best 
torque conditions for manceuvring it is 
necessary to reduce the frequency of the 
system and the ratio chosen is usually about 
one-quarter of full speed, the controls being 
interlocked to ensure the proper sequence of 
operation. With normal excitation on the 
alternator, the stator voltage would collapse 
under the heavy starting current (four to five 
times full-load current) and the excitation is 
therefore boosted to approximately twice the 
normal when manceuvring. The sequence of 
operation from stop is as follows :— 


- 118,000 


stators of the alternator and motor for 
correct direction of rotation. 
(2) Energise the alternator field with 
double normal excitation. 
(3) When the instruments indicate that 
‘the motor and alternator are at approxi- 
mately synchronous speeds, excite the motor 
and reduce the alternator excitation to 
normal. The propeller will now be running 
at approximately one-quarter speed and 
further speed adjustment is made as required. 
These operations are carried out by means 
of three levers, interlocked to ensure correct 
sequence of operation or alternatively by a 
single hand wheel on which all the operations 
are carried out in the correct sequence. To 
reverse direction the three levers or the 
hand wheel are brought to stop, the direction 
switches changed and the sequence repeated. 
The only variation in this method is that in 
some recent equipments the alternator field 
is not switched off in the stop position and 
the direction switches must therefore be 
suitable for operation under load conditions. 
Excitation.—One of the drawbacks of this 
system is the necessity for super-excitation of 
the alternator during manceuvring, as it 
requires auxiliary D.C. power being available 
at all times to supply the extra current. In 
a typical 13,000 S.H.P. equipment the normal 
excitation is of the order of 27 kW (330 
amperes at 82 volts). During manceuvring 
this becomes 107 kW (660 amperes at 163 
volts), and when the field windings are cold 
may reach 750 amperes, or 122 kW ; but it is, 
of course, only a short-time demand—asay, 
three or four seconds—on a simple manceuvre 
up to about two minutes on a full-speed 
reversal. 
The chief variation between one equip- 
ment and another is in the method of obtain- 
ing the extra excitation and methods are 
by no means standardised. Systems which 
have been used comprise the following : 
(1) Three-wire D.C.. system. This was 
practically standard at one time in United 
States schemes. The three-wire system is 
used for ship’s auxiliaries, 220 volts across 
the outer wires for power purposes, and 110 
volts for the mid-wire for lighting, &c. For 
super-excitation the field was connected to 
the outers and for normal running it was 
transferred to the mid-wire. 
(2) Variable-voltage exciter. 
(3) Booster. If the ship system is 110 
voltsit is boosted to 220 volts when manceuvr- 
ing, but if the system is 220 volts a negative 
booster is employed to reduce the voltage for 
normal running. 
A variation of method (3) comprised the 
use of a three-wire balancer set with direct- 
coupled boosters making a four-unit set. It 
was used in the twin-screw equipment of the 
s.s. ‘‘Strathnaver” and “Strathaird,”’ in 
which the auxiliary D.C. supply was 220 volts. 
The balancer provided 110 volts for motor 
excitation and the boosters gave the required 
excitation for the alternators. 
[The lecturer here described recent installa- 
tions in the U.S.A., Germany, France, and 
this country.] 
Bridge Control.—No installation has yet 
been provided with bridge control, although 
one is now under construction in America. 


weight. 


can, be achieved in this direction. 
6600 S.H.P. equipments the whole of the 
control gear is mounted in a frame measuring 
5ft. by 5ft. by 8ft. and it is possible that this 
same control unit could handle considerably 
greater power. 
made to the fact that it is handling 8000 
S.H.P. under wartime conditions. 


LT 


system meets all requirements. Gadget 
have an awful habit of failing just when they 
are most needed. In fog or in dirty weathe 
it is customary to reduce speed, and if this 
practice, with the aid of Radar, is main. 
tained, emergency stops should be leg 
frequent ; but if, on the other hand, Rada; 
leads to higher speeds, “crash ”’ stops will 
continue to be necessary. In this connection 
it is interesting to record that a vessel 
equipped with Radar recently proceeded 
downtheSt. Lawrence in dense fog at 20 knots, 
covering 480 miles in twenty-four hours. 
The Present Position.—Having recorded 
some data in relation to a few of the more 
interesting installations of the past decade, 
it is proposed to review the present trend, 
We have seen how earlier installations con. 
sisted of induction or asynchronous motor 
in conjunction with comparatively slow-speed 
turbo-generators operating in the region of 
30 cycles per second, and it is not unnatural 
that criticisms were levelled at these on the 
score that not only was efficiency poor com. 
pared with geared drives, but that the weight 
was excessive. There is no doubt the control 
gear was also unnecessarily heavy and 
cumbersome. It must be remembered, how. 
ever, particularly with regard to switchgear, 
that many factors were unknown at the time 
and electrical engineers during this pioneering 
stage had to play for safety, as any failure 
or breakdown, apart from its immediate 
consequences to the shipowner and the crew, 
would have affected the whole future of this 
system. Troubles, both major and minor, 
fortunately were singularly few, however. 
The synchronous motor is not only higher 
in efficiency than the induction motor, but, 
because it operates at unity power factor, a 
smaller alternator is possible. The advent of 
welding and fabrication results in a consider- 
able saving in weight in every direction, 
including the motor, alternator, turbine, bed- 
plates, and condensers. Auxiliaries such as 
exciters are also lighter and it will be noted 
that the speed of the turbines in many of the 
examples quoted is of the order of 4000 r.p.m, 
It is probable that a further saving in 
weight is possible by a review of the per- 
missible temperature rise. Motors and alter- 
nators have in the past been very conserva- 
tively rated for temperature rise, and suffi- 
cient advantage has not been taken of the 
fact that these sets almost invariably operate 
with water coolers. Recognition must also 
be given to the superior types of insulation 
and improved technique now available when 
reviewing this question. 
Control gear similarly had to be liberal in 
design until experience had been gained in 
problems for which there is no parallel in 
land installations. Experience has shown 
that there is room for considerable reduction 
in the size and equipment and therefore in 
The size of the control cubicle of 
the T2-SE-A1 tanker is an example of what 
For these 


Reference has already been 


There has been a tendency in the past to 


over-elaborate control gear and there is 4 
strong case for simplification. 
interlocks should only be employed where 4 
false operation would cause damage to the 


Foolproof 


a 


@eaee BS. 


plant. Where no damage but only temporary 
inconvenience would result, reliance must be 
placed on the intelligence of the engineer. 

The employment of automatic regulators, 
unless they are of very simple construction, 
for reducing excitation at low speeds, is of 


It is not a simple matter to arrange, and 
opinions differ as to the necessity. The time 
of greatest need would arise in an emergency 
calling for a “crash ’”’ stop in order to save 
precious seconds or even split seconds, but 
at all other times the normal telegraph 


(1) Close the direction switches, 1.¢., 
* shead ” or “astern.” This connects the 


* Institution of Mechanical Engineers. Eighteenth 
Thomas Lowe Gray Lecture. 

¢ Principal Electrical Engineer Surveyor, Lloyd’s 
Register of Shipping, London, E.C.3. 
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doubtful value unless accompanied by a 
trimming of the alternator design. In 
practice, stability of the electrical system is 
maintained if the ratio of voltage to frequency 
remains constant and in some cases auto- 
matic regulators have been provided to 
maintain this ratio. It means that at reduced 
speeds less excitation is needed, but it is 
questionable whether this small gain in 
efficiency warrants the expense and com- 
plication. 

On the other hand, whereas early designs 
without regulators gave a large degree of 
stability or torque margin to accommodate 
fluctuating loads in a seaway, the use of an 
automatic stability regulator does permit 
this margin to be reduced and smaller, 
lighter machines used. This practice has 
been followed in the United States and a 
simple type of regulator in conjunction with 
“amplidyne”’ control, which enables treble 
excitation to be applied, not only means a 
saving of weight and size, but considerably 
reduces the time required for reversals. 
Dynamic braking to stop the propeller when 
reversing is also used in order to save weight 
in the machines. 

The eventual aim of electrical engineers is 
to supply auxiliary services from the pro- 
pulsion system and this problem has not 
yet been solved to their complete satisfaction. 
The difficulty lies in the fact that the pro- 
pelling system works on a varying frequency. 
In the United States tankers, the cargo pump 
motors are supplied direct at 2300 volts from 
the main alternators at varying frequency as 
variation in speed is desired and this is 
satisfactory, as the pumps are only required 
when in port. The only solution so far 
adopted for seagoing auxiliaries has been to 
mount a synchronous motor in tandem with 
the auxiliary turbine-driven D.C. generator. 
When in port and when the propeller is at 
low speeds, the D.C. generator is driven by its 
steam turbine, but at full ship speed the 
synchronous motor takes over and steam is 
shut off. As vacuum is maintained on the 
turbine the rotational losses are negligible. 

Voltage is limited at present by classifica- 
tion society requirements to 3500, and the 
reason for this is not generally appreciated. 
Machines and cables could quite suitably be 
designed for higher voltages, but the control 
gear is usually of the air-break type with arc 
chutes of asbestos compound. These are 
hygroscopic and of relatively poor insulation 
resistance and consequently unsuitable for 
much higher voltages. Oil-immersed switches 
were used in the early days, but contacts 
breaking current in oil are only suitable for 
infrequent operation. When used for fre- 
quent switching rapid wear and pitting occurs 
and the result is cumulative. The cable runs 
are comparatively very short and the saving 
in weight resulting from a higher voltage 
would be insignificant ; nevertheless, classifi- 
cation societies would no doubt lend a 
sympathetic ear to any sound scheme if a 
higher voltage were preferred. In some 
equipments 5000 volts have already been 
used and the t.s. ‘‘ Potsdam” employed 
6000 volts. 

It is not the purpose of this lecture to dis- 
cuss the pros and cons of high-pressure high- 
temperature steam for marine plants, as it is 
a subject entirely on its own and, further- 
more, offers no advantages to turbo-electric 
plant which are not equally appropriate to 
geared drives. The object of such higher 
pressures and temperatures is reduction of 
the fuel bill, coupled with reduction in bunker 
space and weight. Generally speaking, the 
cost of fuel in a modern vessel is from 11 to 
15 per cent. of the total operating costs, from 
which it will be seen that in actual fuel costs 
@ considerable reduction must be made to 


have any appreciable effect. On the other 
hand, for tankers and deadweight ‘cargo 
vessels every ton saved on the machinery 
represents a corresponding increase in cargo 
capacity ; for bulky cargoes space is the 
main consideration and—since volume usually 
follows weight—the importance of these is 
apparent. The electric drive enables the 
motor to be placed abaft the cargo space, 
and, besides dispensing with intermediate 
shafting and eliminating its weight and that 
of its accoutrements, this arrangement also 
does away with the tunnel or tunnels which 
occupy valuable cargo space. Frictional 
losses in the intermediate shafting are of the 
order of 1 to 7 per cent. of the power trans- 
mitted. 

Savings in cost of fuel and gains in other 
directions already mentioned which will 
result from higher steam pressures and 
temperatures must be offset by increased 
capital and maintenance costs, not forgetting 
the availability factor, moisture content of 
the steam, and increase in scantlings, and 
therefore weight of plant, steam pipes, &c. 
Taking all factors into account, it will prob- 
ably be found that the most economic figure 
lies between 600 lb. and 900 lb. per square 
inch. 

The combustion or gas turbine is now a 
practical means of propulsion and a Conti- 
nental firm has a 10,000-kW set on order for 
@ power station with a guaranteed thermal 
efficiency of 28 per cent. Such a high effi- 
ciency requires a large heat exchanger and it 
is claimed that, up to an efficiency of 26 per 
cent., the weight with a single-stage turbine 
is less than the corresponding weight of a 
steam plant. A 4000-kW set has been supply- 
ing the city of Neuchatel, Switzerland, since 
early in 1940. A disadvantage for marine 
work would be the poor performance at low 
loads, but nevertheless investigations are 
proceeding and in the United States an 
experimental combustion turbine for marine 
service has undergone a series of tests. The 
development of a reversing combustion 
turbine will involve complications which 


may well be avoided very simply by adopting 
electric drive which operates with a uni- 
directional prime mover. 

Experience has shown that marine engi- 
neers with no special electrical qualifications 
have no difficulty in operating electrically 
propelled ships and, in fact, one operating 
company with a fleet of these ships prefers 
not to carry any electricians. Nevertheless, 
it is preferable that the engineers should have 
sufficient electrical knowledge at least to 
carry out emergency repairs, however, and 
it is the practice of most owners to allow 
their engineers to stand by at the electrical 
works during the construction of new 
machinery. Consideration may have to be 
given to an Electrical Endorsement of Engi- 
neer’s Certificates of Competency in the same 
way that Diesel Endorsements are now 
granted. 

Experience has shown that maintenance 
charges on the electrical side are practically 
non-existent. For example, in the case of 
two sister ships each with four screws, 
19,000 S.H.P., published records show that 
in one of them, in eleven years of service of a 
very arduous character, the total cost of 
upkeep was £109, and for the other ship, over 
a period of approximately nine years, it was 
£576. 

Changes in the national finances as an 
outcome of the war necessitate review of our 
pre-war ‘prejudices. Unfortunately, the 
problem is complicated by the soaring cost 
of home-produced fuel, but if we must use 
oil because it is cheaper and more convenient 
than coal, we must at any rate see to it that 
we use as little as possible. Furthermore, if 
we are to regain our pre-war supremacy and 
national earnings from shipping and freight- 
carrying it is imperative that our ships attain 
the optimum of efficiency’ and minimum 
running costs. Turbo-electric drive will 
certainly not be the solution to every require- 
ment but will merit very serious considera- 
tion for ships of above, say, 3000 S.H.P., but 
more seriously from about 5000 S.H.P. 





upwards. 








A London Underground Power Station 





E were recently invited by the Ministry of 
Works, and British Oil Engines (Export), 
Ltd., to inspect an interesting underground 
power station in London. In 1940 at the most 
critical stage of the war, three underground 
buildings were erected at strategic points in 
London to house the country’s executives and 
certain Government Departments. The largest 
of these was on the site of an old gasometer in 
Horseferry Road, Westminster, and it became 
known generally as the Horseferry Road Citadel. 
Its p , it can now be revealed, was to 
shelter the War Cabinet, the Chiefs of Staff, and 
their immediate personnel, numbering about 
2000 persons, in the event of mass bombing or 
enemy landings dislocating or destroying the 
usual channels and offices of administration. 
The design and construction of the building, 
the power plant, and the supplies of water and 
food were such that under the worst war con- 
ditions, including poison gas, the building could 
be lived in for at least three weeks with the 
maximum number of workers inside. With a 
surface thickness of over 12ft. of reinforced con- 
crete, and most of the building well underground, 
damage from bombs was unlikely to be serious, 
and over 90 tons of oil was made available for 
fuel, which would last nearly a month, without 
having to refuel. 
Owing to the course taken by the war, the 
building was never put to full-scale use, but it 
has recently been employed to provide accom- 





modation for Government Departments. In 





general, the power required has been obtained 
from the local supply undertaking, but on 
occasions of grid failure the whole of the power 
needed has been supplied by the oil engine plant 
installed for war emergency use. More recently, 
in view of the high peak load and the national 
fuel situation, the oil engines have been operated 
regularly for two to three hours each day during 
the winter months. 


THE PowER PLANT 


The emergency power plant installed con- 
sists of four Petter two-stroke six-cylinder, 
series IV, superscavenge oil engines. , Each 
unit has a designed output of 375 B.H.P. at 
500 r.p.m., and is direct coupled to a Brush 
250-kW, 400/230-volt alternator. The four 
generating sets are bolted to a solid concrete 
foundation, and are accommodated in a room, 
35ft. long and 20ft. wide, which is 50ft. below 
the ground. Additional space for the switch- 
board and the coolers and the fuel tanks is 
provided, and the air starting sets, also the 
circuit breakers for the grid supply, are accom- 
modated in adjacent parts of the building. The 
choice of these engines was influenced by the 
favourable bulk/power ratio and the low exhaust 
temperatures. The cylinder dimensions are 
8}in. by 13in., and at the governed speed, the 
12-hour rating of 62-5 B.H.P. per cylinder 
corresponds to a brake mean effective pressure 
of 67 lb. per square inch and a piston speed of 
1083ft. per minute. The exhaust temperature 
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averages about 550 deg. Fah., and is recorded 
- on each cylinder by a Negretti and Zambra dial 
pattern thermometer. An overload capacity of 
10 per cent. for one hour at the same rotational 
speed is allowed for. This type of super- 
scavenge engine has already been fully described 
in THE ENGINEER. The engines are fitted with 
twin-unit Roots type Holmes-Connersville 
blowers, which are attached to the engine, and 
will be seen to the left of our engraving. 
Burgess intake silencers to the blowers are 





arrangement, the cyclic irregularity of the set 
has been limited to 1/330. 

The four generating sets are designed to 
operate in parallel with each other and with the 
incoming supply from the grid, and to take 
over the whole load of the building within 
two minutes of grid failure. A  triple- 
section Chloride battery set is also installed to 
maintain essential services in the brief time 
during the change-over. 

The switchboard, whieh we herewith illus- 





250-KW OIL ENGINE 


fitted. The exhaust system is of unusual 
interest, since each exhaust main has a length 
of over 180ft., with four principal bends. A Qin. 
Burgess silencer is bolted to the end of the 
exhaust manifold, and is, we noted, particularly 
well lagged in order to prevent heat from 
passing to the underground engine room. 
Secondary silencers of the same make are 
arranged outside the engine room in the uptake 
leading to the atmosphere. 

In accordance with the maker’s usual prac- 
tice, the engines are started on compressed air 
at a pressure of 350 lb. per square inch, the 
starting hand lever being placed at the end of 
each engine. For charging the air receivers 
when mains current is available, an electrically 
driven air compressor is installed in a room 
adjacent to the power house. Alongside this 
set is a Broom and Wade air compressor driven 
by a 1} B.H.P. Petter air-cooled petrol engine, 
which is used when no grid energy is available. 
The compressor has a designed capacity of 
34 cubic feet a minute, and the two air starting 
bottles have a combined capacity of 10 cubic 
feet. 

For cooling the circulating water, closed cool- 
ing equipment of the Heenan and Froude 
mechanical type is provided. Each of the two 
cooling units deals with the water from two 
engines. Alongside each cooler is a Brush 
43 B.H.P. three-phase, 400-volt motor, which 
drives the cooling water pump directly at a 
speed af 1425 r.p.m., and the air fan at a speed 
of 570 r.p.m. through a belt. Make-up water 
can be supplied either from the mains or from 
a 6500-gallon emergency overhead balancing 
tank, which is replenished from the building’s 
own artesian well. The lubricating oil from 
each engine is cooled in a Serck heat exchanger, 
and the make-up supply for the four sets is 
contained in a 150-gallon tank outside the 
engine room. 


ELECTRICAL EQUIPMENT 


The whole of the electric generating and 
control equipment is of Brush manufacture. 
Each engine drives a multi-pole, single-bearing 
alternator, rated at 312 kVA at 0-8 power 
factor, delivering 50-cycle, three-phase current 
at 400 volts. On the extended shaft of each 
alternator is a 4-3-kW exciter. By the use of a 
single-disc flywheel incorporated in the coupling 





GENERATING SETS 


trate, is a four-panel unit, lined up with 
five feeder panels controlling defined sections 
of the whole building. The synchronis- 
ing meters and equipment are mounted on a 
hinged panel at the left-hand end of the switch- 
board. On each alternator panel there are 
automatic voltage regulators of the Metro-Vick 


positions of the circuit breaker, the change-over 
switch, and the feeder isolator. 


OTHER EMERGENCY SERVICES 

The principal services maintained by 
the oil engine driven generating sets, when 
the supply from the grid has been cut off, are :— 
Lighting (most of which is by fluorescent lamps), 
ventilation, air-conditioning, heating, boiler 
auxiliaries, artesian well, sewage disposal, 
surface water pumps, and kitchen cooking load, 
With the building fully occupied under emerg. 
ency conditions, these loads are estimated to 
require at least three-quarters of the installed 
engine capacity, of which the lighting load is 
not more than about 200 kW. Air-conditioning 
and ventilation form the most important load, 
for, under emergency conditions, 90,000 to 
100,000 cubic feet of free air are drawn into the 
building. This amount is enough for four changes 
of air in an hour, plus engine requirements. The 
latter are not inconsiderable, for with four sets 
running 5680 cubic feet of combustion air are 
required per minute, 12,000 cubic feet of air 
a minute for the coolers, and 2000 cubic feet of 
air a minute for the boiler room. All this air, 
however, is taken from the air which is recircu. 
lated after use in the building. The fresh air 
is taken down a central duct to the bottom of 
the building, and passes through the filters and 
the air-conditioning plant before being led to 
the rooms and services. 

Two points are of particular importance—the 
elimination of all poisonous gas from atmo. 
sphere in case of a gas attack and the mainten. 
ance throughout the year and throughout each 
day and night of the correct temperature and 
degree of humidity. Experience has shown 
that 55 deg. to 60 deg. of relative humidity, in 
conjunction with a temperature of 68 deg. Fah., 
gives the most satisfactory conditions for the 
workers. The temperature and humidity are 
maintained within very close limits, and are 
under constant observation by the superin- 
tendant. 

The full ventilating, air-conditioning, and 
pumping load can rise to over 600 kW, and 
under such circumstances about 75 per cent. 
of the air is reconditioned and _ recirculated, 





the remaining 25 per cent. being drawn 





UNDERGROUND POWER 


carbon pile pattern. In order to assist the 
operations of synchronising the generators and 
the balancing of the load, which were demon- 
strated in our presence, each engine is furnished 
with a remote-control speed gear. The control 
for this gear is mounted on the corresponding 
switchboard panel, so that the shift engineer 
can adjust the speed of the engines without 
leaving the switchboard. Each of the panels 
has its own circuit breaker behind, while above 
the panel are signal lights, indicating the 





STATION SWITCHBOARD 


in from outside. It is not necessary, however, 
to have the air-conditioning plant always in 
operation, since with certain air conditions, the 
degree of humidity in the atmosphere approxi- 
mates to the optimum for the building, and one 
motor-driven fan may be enough to supply the 
requisite air. The ventilation and air-con- 
ditioning plant was installed by Young, Austin 
and Young, Ltd., and comprises three washer 
and gas filtration plants, supplemented by 
three 175 H.P. CO, compressors by J. and E. 
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Hall, Ltd., for refrigeration, together with 
many Matthew and Yates fans. A majority 
of the fans and all three CO, compressors are 
driven by Bull electric motors through Kenyon 
ropes for the fans, and Texropes for the com- 
ressors. The lubricating oil for the com- 
pressors is cleaned first in a Hopkinson centri- 
fuge after which it is passed through a Wells 
filter before reuse. 

If the rooms of the building are to be kept 
at 70 deg. Fah. dry bulb, with 55 per cent. 
humidity and 55 per cent. recirculation, 
necessitating a mixture temperature of 784 deg. 
Fah. and 51 deg. dew point is required at the 
washer, and the net load is 4,065,000 B.Th.U. per 
hour. The duty of the refrigeration plant is to 
cool water down to about 42 deg. Fah. when 
necessary, and the output of the compressors, 
with an evaporation temperature of 35 deg. 
Fah. and the liquid at 80 deg. Fah., is 4,200,000 
B.Th.U. per hour. Under the heaviest load 
the ventilation plant absorbs about 230 motor 
HP. without the refrigerating plant in opera- 
tion, and the compressors of the CO, plant 
take 350 H.P., plus 55 to 60 H.P., for the 
auxiliary plant motors. So far, only two com- 
pressors have been found necessary to fulfil all 
the refrigerating needs. 

The gas filters and the gas fan motor are 
designed to come into operation through an 
electrically operated remote-controlled damper 
at the bottom of the main air intake of the 
building. By operating this damper, the air is 
put through the gas filter circuit, and the metal- 
to-metal contact needed to close the electrical 
circuit controlling the fan motor is also made, 
keeping that motor running until the damper 
is lifted. The ventilation plant is automatically 
controlled. 

The artesian well, important as it is in a war 
emergency, makes but little call on the power 
generated by the oil engine plant, as its motor 
only takes 18 H.P. There are, however, two 
other pumping duties which are of almost equal 
importance, one of which absorbs a fair 
amount of power. First is the sewage disposal 
plant, by Hughes and Lancaster, Ltd., the 
clearing action of which is derived from Shone 
pneumatic automatic ejectors, which are 
supplied by air at 20 lb. to 30 Ib. pressure by a 
motor-driven compressor. The sewage thus 
cleared from the two settling tanks is then 
pumped into the street mains. 

The underground building we have described 
was sunk in some of London’s most marshy 
ground and the seepage troubles, which formed 
one of the principal engineering problems in the 


also present in this building. The foundations 
incorporate a double wall, and water leaking 
through the outer wall is picked up in the 
cavity or sump formed between -the two walls. 
It is disposed of by several pumps, placed at 
different parts of the building. Separate drain- 
age pumps of the same type are employed to 
deal with water from springs just outside the 
foundations of the building. This method was 
found to be easier than stopping up the springs 
or diverting the water flowing from them. 
Steam for the purpose of supplying the 
domestic hot water, canteen services, and 
‘booster heating in the air ducts is furnished 
by two Paxman Economic type coal-fired 
boilers, designed for a working pressure 
of 80 lb. per square inch. They are situated 
in a boiler house, near to the engine room, and 
close by are the main oil fuel tanks, with an 
aggregate capacity of 25,000 gallons. The 
tanks are on the same floor as the engines, and 
the fuel is pumped from them to the daily 
service tanks by hand. For a few hours’ daily 
service such pumping is not onerous, but for 
full-scale use, in emergency, an electrically 


driven oil transfer pump can be brought into use. 


ContTrRoL ARRANGEMENTS 


The working of the complete generating, 
ventilating, and air-conditioning and pumping 
plants already referred to is under the direct 
supervision of the shift engineer in his office 
in the engine room. A comprehensive system 
of visual and audible signals is provided, and 
the nine panels of the main switchboard and 
the hinged panel for synchronising are clearly 
visible through the office windows and door. 
Above the desk are multi-purpose Negretti and 
Zambra indicators, from which the engineer 
can read the temperatures of the outside air 
(both dry and wet bulb), the cold air entering 
the duct, and the return air, the chilled water 
condenser spray, washer spray, and the air 
temperature after washing. Fan air pressures 
and other data are also available. Finally, 
there is a gauge which indicates that the venti- 
lating plant is maintaining that slight pressure 
above atmosphere which is necessary in order 
to ensure that no gas leakage into the building 





can take place. 








HE widespread destruction during the war 
of generating stations and sub-stations in 
Europe and the U.S.S.R. has resulted in a 
‘heavy demand for the provision of transportable 
power stations. Many of these power stations 
have been in operation for several months, 
playing a vital part in the reconstruction of 
devastated areas which have been liberated by 
the Allied Powers. An important part of these 
projects included the supply of specially 
designed transportable switchgear units for 
use in conjunction with a number of 2500-kW 
turbo-alternators manufactured to assist in 
rehabilitation work on the Continent. 

The British Thomson-Houston Company’s 
switchgear works at Willesden have been 
engaged for some months in the manufacture 
of these switchgear units. This article describes 
some of the interesting features incorporated 
in the design and lay-out of the switchgear, 
which was required to be easily transportable 
and suitable for rapid installation and removal. 
Units were constructed in the form of self- 





building of the present Victoria Station, are 





contained cubicles housing the switch equip- 


Transportable H.V. Switchgear 





ment complete with all auxiliaries, spares, and 
tools. The cubicles are weatherproof, of folded 
sheet steel, with removable covers bolted to the 
front and rear. Four lugs are fitted for lifting 
the unit complete; alternatively, the cubicle 
can be hauled over the ground on skids fitted 
to the base with André type shock absorbers. 
When the equipment has been installed on site 
the front and rear covers may be removed to give 
complete access to the switchgear controls. 
Each cubicle is divided into four main com- 
partments. One compartment runs longitud- 
inally through the cubicle from end to end and 
houses the bus-bars. A rear view of the cubicle 
(herewith) shows the remaining three compart- 
ments ; reading from left to right, they accom- 
modate the isolating switches and fuses for 
control of the auxiliary transformers, the oil 
circuit breaker unit and current transformers, 
and the voltage transformer. Although the 
complete unit, with its covers in position, is 
designed to be weatherproof, the equipment is 
intended to be housed indoors when in operation 
with the front covers removed. The cubicles 














TRANSPORTABLE HIGH-VOLTAGE 





SWITCHGEAR 
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(excluding external fittings) measure 7ft. long 
by 5ft. 4}in. wide by 7ft. 3}in. high. 

The switchgear and insulation conform to 
B.S.8. 168 for 6-6-kV systems with earthed 
neutral, and the equipments are designed for 
service in a maximum ambient temperature of 
95 deg. Fah. at a maximum altitude of 
3300ft., and have a short-circuit capacity of 
50 MVA. The gear is suitable for operation with 
the generator neutral insulated or solidly 
earthed, or in emergency with one line down to 
earth. 

Owing to the lay-out. it is a simple matter 
to couple together any number of cubicles, since 
the synchronising and tripping circuits run 
straight through the cubicle and are terminated 
in sockets at the ends. When two units are 
installed together, the plug lead on the synchro- 
nising panel of the left-hand unit can be dis- 
connected and inserted in a socket on the right- 
hand unit, and synchronising can then be done 
by using the right-hand panel only. The 
cubicles themselves are bolted together through 
holes in the slinging lugs, while the two sets of 
bus-bars are joined by short lengths of inter- 
connecting leads covered by a band joint. 


ALTERNATOR AND FIELD CONTROLS 


The alternator output is controlled by an oil- 
filled circuit breaker housed in the centre of the 
cubicle on a wheeled carriage resting on rails. 
This circuit breaker is isolated by vertical 
plugging and may be withdrawn on its carriage 
from the cubicle for inspection and maintenance. 
It is shown withdrawn on page 113, and 
resting on the ramp which is_ provided 
with the equipment. In order to give a 
reasonable working margin the circuit breaker 
is rated and tested for 150-MVA duty. The 
alternator. output is metered by an instrument 
panel mounted centrally in the cubicle above 
the circuit breaker. A Cambridge temperature 
indicator is included ; it is calibrated with the 
thermo-couples in the alternator and with the 
complete length of connecting leads. The 
latter are coiled up in the cubicle ready for 
running in the cable trench to the alternator. 
An automatic voltage regulator is mounted on 
shock absorbers and can be seen in the en- 
graving to left of the circuit breaker compart- 
ment. The field control rheostat and switch are 
mounted behind the panel on the right of the 
circuit breaker, access being obtained by a hing- 
ed panel or by removing a bolted cover plate. 


PROTECTION AND SYNCHRONISING GEAR 


Overload protection is provided by a type 
**PBO ” relay with trip coils shunted by time- 
iimit fuses which serve as standby. The alter- 
nator is given differential protection, but this 
does not apply to the auxiliary transformer. 
The incidence of an earth fault causes the 
broken delta winding of the voltage trans- 
former to actuate an alarm relay which, in turn, 
operates a Klaxon horn and lights signal lamps. 
The relay will operate whether the system 
neutral is insulated or solidly earthed. When 
it is desired to run the equipment with a faulty 
line down to earth the alarm can be rendered 
’ inoperative by means of a switch incorporated 
in the alarm circuit, but the lamps will remain 


alight to give visual warning of the existence of 
an earth fault. Under such conditions the 
residual voltage is indicated by a voltmeter 
connected to the broken delta winding of the 
voltage transformer. If a 3000-kVA step-up 
transformer is included in the system, relays 
(actuated by Buchholz double-float contacts 
on this transformer) are fitted. These relays 
indicate a fault by lighting amber warning 
lamps and sounding the Klaxon, and they can 
be arranged to trip the circuit breaker. 

The synchronising gear consists of a synchro- 
scope, two voltmeters, and a frequency meter 
mounted on a hinged panel. 
fitted on the right of the cubicle and is shown 
in the right-hand view swung outwards into 
its working position ; at other times the panel 
is clamped in its “travelling” position in a 
recess inside the cubicle. The synchronising 
plugs and receptacles are mounted on the 
instrument panel. 


Bus-Bars AND CABLE BOXES 


The bus-bars which run through the cubicle 
from end to end can be connected either to a 
bus end cable box or through bushings to 
cambric insulated cables or directly to the bus- 
bars of a second cubicle at either end. A cable 
box is shown fitted to the right-hand end of the 
cubicle in the engraving. The bus-bar apertures 
at each end of the cubicle when not in use are 
fitted with bolted cover plates. 

The cable boxes, other than those used for the 
neutral cable, are of special plug and socket 
design, in order that they may be removed com- 
plete with their cables without breaking down 
the cable joints. This feature is illustrated on 
page 113, which also shows that all cables are 
arranged to leave the cubicle in a downward 
direction. -Multi-core control cables enter the 
cubicle through a hole in the floor and are 


This panel is’ 





connected by plugs and sockets. A cable box 
and isolating switch are provided for earthj 

the system neutral, and a removable link 
prevents the circuit being made on an insulated 
system. The equipment includes two 13ff, 
earthing rods, each made in three sections 
complete with couplings driving point, and cap, 


INSTRUMENT TRANSFORMERS AND AUXILIARY 
EQUIPMENT 

The current transformers are of bar-primary 
pattern. Those on the outer phases have double. 
wound secondary coils to give (i) alternator; 
circulating current protection and (ii) overload 
protection and instrument operation. On the 
centre phase there is a winding for operation of 
the voltage regulator. 

The voltage transformer is oil immersed and 
has a five-limb core with a tertiary winding 
connected in broken delta. H.V. fuses and 
current limiting resistances are fitted in the 
voltage transformer bushings, while the L.Y, 
fuses are mounted under a cover plate on top 
of the transformer. The secondary connections 
terminate in sockets marked ‘‘ M,”’ “‘ V,”’ and 
‘**R ” respectively, to indicate metering, voltage 
regulator, and relay respectively. 

The circuit breaker is tripped by a battery 
which is housed with its charging unit in 
a sheet steel casing bolted to the outside 
of the left-hand end of the cubicle. The battery 
comprises twenty-five Nife cells and the 
charging unit is a metal rectifier with high and 
low-rate charging switches. 

The cubicle is provided with a feeder for 
controlling an auxiliary transformer rated at 
500 kVA, 6600/440-230 volts. This feeder is 
supplied from the alternator side of the circuit 
breaker, and the circuit is controlled by a 
triple-pole isolating switch and three high. 
rupturing capacity fuses. 








A Vibratory Concrete 


E recently attended a demonstration of an 

interesting new vibratory concrete compac- 
ting machine, which has been developedand built 
by Stothert and Pitt, Ltd., of Bath. The 
machine is adjustable to compact concrete in 
widths between 8ft. and 22ft. by the insertion 
or withdrawal of simple, rapidly fitted units, 
which are telescopic between three main ranges 
of 8ft. to 12ft. 10in., 12ft. 10in. to 17ft. 8in., 
and 17ft. 8in. to 22ft., to give any intermediate 
width of concrete raft. The only fixed length 
which is not variable is that of the vibrator 
beam. We are informed by the company that 
as a result of tests it has been found that, if 
required, the machine can now be adapted to 
compact a maximum width of 27ft. As the 
screeding and vibrating beams can be set 
for any level between the limits of 10in. 
below and Zin. above the top of the forms, 





it is not necessary to have forms of the 





Compacting Machine 


same height as the depth of the finished concrete. 
Thus, 1Zin. forms may be used for any thick- 
ness of raft over 2in. The machine is designed 
for consolidating concrete rafts up to 12in. 
finished thickness, and is capable of reducing 
15in. of loose mixed material to this thickness 
in one pass. The compactor is normally supplied 
with screeding and vibrating beams for rafts 
with a straight cross section, which may be 
horizontal or inclined in either direction without 
additional fittings. If required, beams may be 
supplied to suit any camber, the screeding 
beam having been designed with a short stroke 
and quick speed to render cambering possible. 

As may be seen from the accompanying 
photographs and drawings, the compactor is of 
particularly strong and rigid construction, all 
adjustments and controls being accessible and 
adequate. It comprises two heavy two-wheeled 
bogies, between which are the main tubular 
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eross inembers carrying the power unit on their 
central section. The tubular cross members 
are telescopic over each of the specified widths, 
and extra sets of tubes may be easily and 
rapidly fitted to increase or decrease the 
eapacity of the machine. In the front is a 
gereeding or levelling beam oscillating at 100 
eycles per minute, and shaped to give efficient 
gerecding action on the loose material. This 
beam is built up in sections, so that small 
lengths may be added or withdrawn to suit 
varying raft widths. It is adjustable for height 
between 3in. above and 10in. below the*forms, 
through suspension screws on each bogie. The 
serews are actuated by a common hand wheel. 
This hand wheel is adjacent to the adjusting 
screw at one end of the screed, and turns the 
screw at the other side of the machine through 
a telescopic shaft. A moving pointer on the 
hand wheel adjusting screw indicates the 
setting of the screed relative to, the form height 
in fractions of an inch. 

The vibrating beam is carried on special 
rubber supports, designed in collaboration with 
George Spencer Moulton, of Bradford-on-Avon, 









Lister engine, but this unit is interchangeable 
with one of 7 H.P. for economy when the 
machine is working on widths up to 12ft. 10in. 
Movement of the machine along the forms is 
effected by the rear ‘bogie wheels, which are 
coupled by a telescopic shaft driven through 
reduction gearing by the power unit. Forward 
travelling speed is infinitely variable between 
lft. and 8ft. per minute, and the reverse speed 
is 60ft. per minute. The main shaft of the 
engine is coupled forwards through a clutch and 
gear-box to drive the vibrator and screed 
oscillating arm. 

At each corner of the machine is a ratchet- 
operated lifting jack on the bottom of which is 
a small double-flanged wheel for traversing 
purposes. When it is required to move the 
machine from a finished raft to another parallel 
bay, light rails are laid across the tracks under- 
neath these traverse wheels, and the jacks 
lowered to raise the machine, which may then 
be pushed bodily across on the rails to the 
adjacent bay. For hauling the machine along 
the road it is fitted with two rubber-tyred 
trailer wheels, one of which may be seen below 


Variable Speed Gear 
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to minimise the vibration transmitted to the 
machine whilst maintaining the beam at a 
constant level, irrespective of the initial com- 
paction in the concrete. This is very necessary, 
as vibration transmitted to the travelling wheels 
would tend to make the forms settle on their 
foundations. The vibrating beam, which is set 
between the front and rear wheels, is of heavy 
welded steel box construction, having a maxi- 
mum height at the centre and tapering off 
towards each end. In its centre section is 
mounted a high-frequency vibrating unit, 
operating at 3300 r.p.m., and having adjust- 
able eccentrics suitable for accelerating a 22ft. 
long beam up to 7-5 g. It is suspended from 
the bogies at each end by a screwed shaft 
through which its height is adjustable between 
2in. above form level and 10in. below. As in the 
case of the screeding beam, a common hand 
wheel and telescopic shaft operates both ends 
of the beam in unison. 

Although the hand wheels controlling the 
height of the screeding and vibrating beams 
normally raise both ends simultaneously to 
ensure a level track, a transverse grade 
relative to the forms is easily provided by 
removing a key, adjusting the height at one 
end, as required, and then replacing the key. 
This adjustment is facilitated by both beams 
having graduated scales at each end. 

The drive to both screeding and vibrating 
beams is simultaneously engaged by means of 
a friction clutch. 

The machine shown is driven by a 14 H.P. 


Timber Platform 





Vibrator Beam 


Variable Speed Gear 





BACK 
ARRANGEMENT OF CONCRETE COMPACTOR 


the engine unit in our rear view of the com- 
pactor. These wheels are normally parked 
well above the form level, but may be lowered 
to support the machine about 5in. above the 
road surface. 








Nationalisation of the Coal 
Industry 


THE second reading of the Coal Industry 
Nationalisation Bill was moved in Parliament 
an Tuesday, January 29th, by the Minister of 
Fuel and Power, Mr. Shinwell, and the Bill was 
debated on that day and on Wednesday, 
January 30th. Opening the debate, Mr. 
Shjnwell emphasised that the Government’s 
purpose was to raise coal output, thus reducing 
costs of production, which would assist in the 
restoration and maintenance of British trade. 
Export trade in coal must be stimulated so as 
to pay for imports, and improvements in labour 
conditions for those employed in the industry 
must be provided. Those purposes. could not 
be achieved unless on the basis of a long-term 
plan which embodied the highest technical 
efficiency. Some pits, Mr. Shinwell continued, 
were well planned and their administration 
beyond reproach, but the vast majority of our 
pits were unworthy of a great industrial nation, 
and in this declaration, he said, he was fortified 








by the highest technical experts, together with 
those Commissions which had reported on the 
state of the industry in the past twenty-five 
years. 

Reorganisation of the industry, as fore- 
shadowed by the Reid Report, was the essence 
of the present scheme, the Minister explained ; 
new pits must be sunk and machinery of the 
most modern kind must be installed. Haulage 
facilities at almost all the pits must be re- 
modelled and the ventilation and lighting 
arrangements must be vastly improved. A 
complete modernisation of the industry was 
contemplated, and it was proposed to make 
advances up to £150 million for the first five 
years for the purpose of capital expenditure, 
and for the provision of working capital. 
Referring to the creation of a central authority 
to govern the industry, Mr. Shinwell said that 
it would be an expert board composed of people 
who possessed the appropriate qualifications for 
running an industry of such complexity and 
magnitude. The board would be responsible 
for working and getting coal, for securing the 
efficient development of the industry, and for 


Screed Level 
Indicator 


Vibrator Beam 
Level Indicator 













eS 






© 


Vibrator Beam 








Levelling Screed 


& 







making supplies of coal available in such quan- 
tities, and at such prices, as were consistent 
always with the public interest. 

Criticising the Bill, Mr. Eden referred, 
amongst other matters, to the output of the 
mining machinery industry of this country, and 
asked what arrangements had been made for 
increasing it in order that mines might be 
re-equipped. He said also that for six months 
the coal industry had been drifting rudderless 
with the tide of declining output ; everybody 
agreed that the number of separate coal under- 
takings should be reduced, but he questioned 
whether those who joined the Coal Board could 
assimilate, in the few weeks between their 
appointment and the vesting date, sufficient 
knowledge of the industry to take over its 
active direction. At the time of going to press 
the debate continues. 








Iron OnE DeEpPosiT IN FintanpD.—According to 
a report published by Foreign Commerce Weekly, an 
iron ore deposit at Otamaki, Finland, discovered in 
1938, is still awaiting development. The deposit 
has been estimated to contain approximately 100 
million tons of ore, including large amounts of 
vanadium and titanium. Presumably lack of suffi- 
cient capital has kept any domestic firm from under- 
taking mining operations. If the deposit could be 
worked, its production, it is stated, would meet all 
domestic needs for iron ore. 
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The La Mont Boiler in Great 
Britain* 
By G. A, PLUMMER, M.I. Mech. E.+ 
(Continued from page 85, January 25th) 


Circulating Pipe Supports.—In early installa- 
tions of La Mont boilers in this country diffi- 
culty was experienced in obtaining a reasonable 
life from gland packings and pump shafts; at 
the same time, some difficulty was experienced 
in starting up with certainty the standby steam- 
driven circulating pump usually fitted. Both 
difficulties were eventually found to be due to 
the expansion of suction and discharge pipe- 
work creating excessive loads, resulting in mal- 
alignment between the pump body and the 
pump shaft. Although the pumps were care- 
fully aligned when installed, the alignment was 
not retained as boiler pressure and therefore 
temperature was raised. 

These difficulties were overcome by the pro- 
vision of adequate pipe supports as close as 
possible to the pumps, particular care being 
necessary in the case of suction pipes to ensure 
that the supports were as nearly as possible in 
the same plane as the pump centre line. Even 
then it was found essential to make final adjust- 
ments to ensure alignment under conditions of 
full working pressure and temperature. 

Circulating Pump Characteristics.—Fig. 7 
gives typical characteristic curves for a constant- 











IT 


























PUMPING HEAD—LB. PER SQ. IN, 
HORSE POWER 














Pea 
} 
| 


3 
—— 
| 
| 
hs 


4 
i 
0 7 





“THE ENGINEER” 


A—Pumping head (cold) 

B—Pumping head (hot) 

C—Absorbed B.H.P. (cold) 

D—Absorbed B.H.P. (hot) 

E—Boiler system resistance (steaming condi- 
tions) 

F—Boiler system resistance (cold) 

G—Cold operating point 

H—Maximum continuous rating duty point 

K—Throttling point at 1lft. 9in. head 


Fic. 7 —Boiler Circulating Pump Characteristic 
urves 


speed boiler circulating pump. The duty of the 
pump is usually referred to its operating con- 
ditions under full pressure and temperature. 
Some difficulty has been experienced in the past 
as a result of insufficient margin in the power of 
the motor driving the pump. The characteristic 
curves illustrate the necessity for providing 
ample motor power for starting from cold. 

It will be seen from the characteristic curves 
that the pump characteristic and power 
absorbed are very different when with cold 
water and hot water. The boiler system resist- 
ance also varies similarly. Consequently, when 
starting a boiler from cold, the pump has to 
deal with a greatly increased quantity of water, 
and the power required to drive the pump is 
correspondingly higher. In some cases driving 
motors with a normal margin of power have 
been grossly overloaded. 

For similar reasons, particular care is required 
when laying out two circulating pumps intended 
to operate in parallel. Under these conditions 
each pump will normally be dealing with 50 per 
cent. of the circulated water, but should for any 
reason one pump only be in service, then that 
pump will be called upon to operate at consider- 
able overload. The motor horsepower should 
be determined accordingly, and care is also 
required to see that under these conditions the 





* Institution of Mechanical Engineers, January 18th 
Abstract. 

t Director in charge of development and research, 
John Thompson Water Tube Boilers, Ltd., Wolver- 
hampton. 





pump would not be operating beyond its 
throttling point. 

Circulation Factor and Water Distribution in 
Boiler Tubes.—In the design of La Mont boilers 
the amount of water circulated is several times 
that of the weight of water evaporated in the 
same time. In general, an overall circulation 
factor of 6 is used, whilst the distribution of 
water to each section is determined by fitting 
throttling orifices at the tube entrances. 

Consideration has been given to the possi- 
bility of eliminating the throttling orifices at 
the entrance to each steam generating tube, it 
being argued that evenly heated tubes con- 
nected in parallel, each having in themselves a 
substantial pressure drop, should satisfactorily 
proportion the total water flow. 

Tests have been carried out with a number of 
evenly heated tubes connected in parallel with 
varying circulation factors without nozzles up 
to forty times. The tests demonstrated that 
not only was the water flow uneven through the 
various tubes at any given time, but was 
uneven in each tube at different times. Even 
with the circulation factor as high as forty 
times, a pulsating flow resulted. For a short 
period a considerable quantity of water was 
ejected from the outlet of a tube, whereas for 
the rest of the time steam only was discharged. 
For a period of eight to ten seconds the dis- 
charging steam contained no visible water and 
at other periods the discharging water contained 
little visible steam. 

Similar tests were carried out using restriction 
orifices or nozzles at the entrance to each tube 
having a substantial pressure drop, with a 
correspondingly higher pressure in the distri- 
bution header. It was then found that a constant 
discharge was effected, evenly divided between 
the several tubes in parallel and a steady flow 
of water mixed with steam was discharged from 
all the tubes, all the time, a circulation factor 
of 6 being adequate to maintain steady 
conditions. 

Economisers: Water Distribution and Re- 
circulation.—The uniform distribution of feed 
water through economisers has not in every 
case been achieved. In one highly rated unit, 
economiser tubes emanating from one end of a 
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Fic. 8—Water Temperature Distribution in 
Economiser 


header were found to be distorted after a com- 
paratively short period of service. Further 
investigation indicated the possibility of uneven 
water flow, which was satisfactorily corrected 
by the fitting. of throttling orifices in the tubes. 
Similar experience is reported by H. Paul.f 
Fig. 8 illustrates the effect of unsatisfactory 
distribution of water flow and its correction by 
the fitting of throttling orifices at the tube 
entrances. 

Economiser elements formed of bare mild 
steel tube loops are frequently employed in La 
Mont boilers, and have given very satisfactory 
results. Fears have been expressed that 
such economisers might suffer as a result of 
external corrosion, but such difficulty has not 
been met with in the author’s experience, prob- 
ably due to the provision of a recirculating 
connection. The arrangement adopted is indi- 


t Paul, H., 1944, Z.V.D.I., Vol. 88, page’89, “ Modern 
Tendencies in Boiler Design.” 





cated in Fig. 9, and is controlled by the pressure 
drop across the economiser resulting from the 
feed system. At low loads the pressure drop 
through the economiser is considerably reduced 
and enables a valve connected to the boiler 
circulating pump discharge to open and thus 
circulate boiler water through the economiser 
at low loads by means of the boiler circulati 
pump. This ensures an adequate water flow 
through the economiser at low loads, which not 
only prevents external condensation and corro. 
sion of the tubes, but also maintains a high 
temperature of the feed water entering the 
boiler drum, which has been found to be of 
considerable assistance in the maintenance of 
steady water levels in the boiler. 

Tube Bends.—The use of boiler heating 
surface in the form of nests of tube grills results 
in the employment of a large number of tube 
bends frequently of small radii. 

In order. that satisfactory bends of good form, 
with the minimum amount of thinning of the 
outer wall and predetermined accuracy of 
dimensions, could be produced, various methods 
of bending were considered. It was eventually 
decided that the most suitable method would 
be by the adoption of cold bending without 
internal filling of the tubes. The actual bending 
is carried out on a machine which forms the 
bend on its neutral axis. To preserve accuracy 
and to enable close tolerances to be maintained 
in the form and thinning of the outer wall of the 
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A—Steam and water drum 
B—Circulating pump 

C—Boiler heating surface 
D—Economiser 

E—Spring-loaded non-return valve 
F—Restricting orifice 

G—Feed inlet 


Fic. 9—Economiser Recirculating Circuit 


bends, it has been found advisable to employ 
cold-drawn tubes. 

In order to determine the desirability or 
otherwise of applying heat treatment to the 
tube bends after being formed, an investigation 
was made of a large number of tube bends of 
small radius. A hardness exploration showed 
an increase from an. original Brinell hardness 
figure of 109 to a hardness of 150 and over, 
whilst a micro-examination of the tube material 
revealed a reduction in the grain size, together 
with a disturbance of the directional effect of 
the drawing and some breaking up of the 
structure due to the cold work of the bending 
operation. It was felt that in order to reduce 
the possibility of stress corrosion, fatigue, and 
electrolytic action, heat treatment was desirable. 
As a result of this investigation all small radius 
bends are now normalised. 

Tube Supports.--Considerable attention has 
been paid to the development of tube supports 
for the flexible grill-formed structures of small- 
‘diameter tubes forming the heating surfaces of 
La Mont boilers. 

Normally, tube elements of moderate length 
may readily be furnished with the necessary 
stability by the provision of supports spaced 
between the tubes. In the case of longer 
elements, however, some additional means of 
supporting the elements throughout the length 
of their span is required, and in the early La 
Mont boilers tubular members, 4in. to 12in. 
diameter, were used for this purpose. They 
were maintained at a suitable temperature by 
the circulation of boiler water through them by 
means of the circulating pump. 

A typical arrangement of such water-cooled 
supports is shown in Fig. 10. Whilst tubular 
supports of comparatively small diameter have 
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peen perfectly satisfactory, some trouble was 
experienced with the large-diameter supports 
because of the difficulty of maintaining a flow of 
water at sufficient velocity throughout the 
entire surface of such large tubes. 

The use of large-diameter water-cooled tube 
supports has now been entirely superseded by 
forming even long tube grills in such @ manner 
as to enable them to be self-supporting. Such 
an arrangement is illustrated in Fig. 11, where 
the tubular elements are ‘arranged in a bridge 





Fig. 10—Water-Cooled Supports 


form construction which has proved to be 
entirely satisfactory in practice. 

Short intertube supports or spacers are pro- 
vided in the majority of cases and can be seen 
in Figs. 10 and 11. The intertube supports in 
the high-temperature zones are fabricated from 
austenitic nickel-chromium steels which are 
resistant to scaling at a temperature of 2000 deg. 
Fah. and have very satisfactory creep pro- 
perties at elevated temperatures. 

In order to avoid the difficulty of welding 
austenitic steels to mild steel, collars formed of 
heat-resisting steel embrace the mild steel tubes 
at the desired positions, the intertube supports 
being spaced between and welded to these 
collars. The direct welding of heat-resisting 





Fig. 12—Macro-Section, Heat-Resisting Steel to 
Mild Steel Weld 


steel intertube supports to mild steel tubes is, 
however, desirable for other reasons. Provided 
that the heat-resisting steel supports can be 
directly welded to the mild steel tubes, then the 
temperature of the intertube support is reduced 
very considerably by the good thermal contact 
through the welded connection to the mild 
steel tube and the conduction of heat away 
from the support. 

A considerable amount of experimental work 
has therefore been carried out with a view to 
the production of satisfactory welds of austenitic 
heat-resisting steel to mild steel. The major 
difficulty was the susceptibility to cracking at 
the freezing point due to the formation of 
columnar austenitic crystals. Ultimately, the 
use of modified 18/8 stainless steel electrodes 








coupled with a suitable technique, were found 
to give very satisfactory results. 

Fig. 12 shows a macro-section through one 
of these welds ; satisfactory results have been 
obtained with a mild steel superheater elements 
fitted with nickel-chromium steel intertube 
supports directly welded to the mild steel tubes, 
which have been in operation over two years. 

Whilst the type of heat-resisting steel referred 
to above has generally given ¢very satisfaction 
—in some cases over a period of seven years— 


one or two instances have occurred where the 
intertube supports have entirely wasted away 
in under twelve months’ service, although 
exposed to lower temperatures than other 
supports of similar steel which have been 
perfectly satisfactory. It was at first considered 
that this was due to corrosive attack or exposure 
to sulphur compounds. 

Further investigation, however, supported 
by direct evidence on actual installations, 
indicated that the early failure of these supports 
in certain cases was due to the supports being 
exposed to a reducing rather than an oxidising 
atmosphere. Apparently the higher oxide 
formed in an oxidising atmosphere acts as a 
protection against further oxidation, whilst 
scales of the lower oxide form are non-pro- 
tective. It is a matter of extreme importance 
therefore, that secondary or prolonged 
combustion be avoided in boilers where 
intertube supports of nickel-chromium steel 
are employed. 








A High-Speed Sensitive 
Drilling Machine 


THE particularly neat high-speed sensitive 
drill illustrated is made by W. J. Meddings 
Ltd., of Ipswich Road, Slough. Its chuck has 
a capacity of up to fin. diameter, the range of 
spindle speeds being from 2300 to 4000 r.p.m., 
although if required a slow-speed intermediate 
pulley attachment can be supplied with the 
machine to permit a range of speeds down to 
280 r.p.m. From the centre of the drill to the 
column the machine has a depth of 7}in., whilst 
the stroke is 5in. The bench drill we illustrate 
has a column height of 30in., but a similar floor 
model is made with a column height of 60in. 
The machine is driven by a 4 H.P. three-phase 
motor, fitted with a five-step cone pulley, 
through a V belt to a similar pulley on the main 
spindle, where the side load is taken by two ball 
journals. The belt is automatically tensioned 
after each change of speed by the weight of the 
motor. Although totally enclosed, the belt 
and pulleys are easily accessible for changing 
speeds. 

The spindle, which is housed in a substantial 
cast iron sleeve, is carried on an angular thrust 





bearing at the lower end, and deep groove ball 
journals at the upper end. It is driven through 
an accurately broached spline sliding in a steel 
driving sleeve, which is fixed to the head 
pulley and carried on ball bearings in the main 
head casting. The journal diameters of the 
driving sleeve are ground concentrically with 
the spline to ensure balance and lessen vibra- 
tion. Vertical movement of the quill is effected 
by rack and pinion, and a coil spring having 
adjustable tension ensures automatic return on 





Fic. 11—Arrangement of First Evaporator Tubes 


release of the feed wheel lever. A scale fitted 
with stops may be used for drilling to set depths, 
and a locking device allows the spindle to be 
held in any desired position in order that the 
machine may be used for light routing, 
milling, &c. 

The head ‘casting is of rigid design and by 

















SENSITIVE DRILLING MACHINE 


the release of its locking handle may be swung 
round the main column, or, if desired, lowered 
to any position on the column. The drill table 
has one of its sides machined and slotted at 
right angles, permitting it to be used as an 
angle plate and to be locked in any position 





up to 90 deg. 
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Industrial and Labour Notes 


Investment Planning 

Thé Investment (Control and Guar- 
antees) Bill was introduced in the House of 
Commons on Wednesday, January 23rd, and is 
designed to provide for regulation by the 
Treasury of the borrowing and raising of money 
in Great Britain, and also to empower the 
Treasury to guarantee loans for purposes of 
industrial reconstruction and development. 

A memorandum (Cmd. 6726) dealing with 
Clause 1 of the Bill states that it is the policy of 
the Government to establish and maintain a 
proper balance between the economic resources 
of the community and the demands upon them, 
which means that priority must always be 
assured for those projects of capital develop- 
ment which are of the greatest importance in 
the national interest. Moreover, it is pointed 
out, it will sometimes be necessary to stimulate 
economic activity so as to prevent our national 
resources, both human and material, from being 
wasted. 

It is therefore deemed essential to plan both 
public and private investment, not merely in 
the narrow financial sense of controlling borrow- 
ing, but also in the wider sense of planning real 
capital development of all kinds. The fullest 
co-operation between the Government, the 
public and private undertakings responsible for 
capital development, and the agencies providing 
the finance is envisaged by the Bill. The 
Capital Issues Committee is to be continued, 
and, subject to directions from the Treasury, it 
will deal with individual applications for per- 
mission to borrow. The Public Works Loan 
Board is also to be continued, but the duties of 
both authorities in controlling and assisting the 
flow of new investment and of the Finance 
Corporation for Industry and the Industrial 
and Commercial Finance Corporation in pro- 
viding financial assistance to industry are to be 
linked with the operations of the Bank of 
England and with the Government’s investment 
planning programme as a whole. To this end, 
the Government has decided to set up a National 
Investment Council, the chairman of which 
will be the Chancellor of the Exchequer. Other 
members of the Council will include the 
Governor of the Bank of England, the Chairman 
of the London Stock Exchange, the Chairmen 
of the’ Capital Issues Committee and the Public 
Works Loan Board, and other persons chosen 
for their wide knowledge and experience of 
financial, economic, and industrial questions. 
This Council is to assist the Government in 
organising and, when necessary, stimulating 
investment to promote full employment. 


The National Arbitration Tribunal 


At the last meeting of the General 
Council of the Trades Union Congress some dis- 
cussion took place on the subject of continuing 
the National Arbitration Tribunal, which was 
set up under the Conditions of Employment and 
National Arbitration Order, No. 1305 (1941), 
and which has been under consideration by the 
Joint Consultative Committee of the Ministry of 
Labour. The T.U.C. General Council took the 
view that it would not be in the interests of the 
trade union movement or of the nation as a 
whole to require the abolition of compulsory 
arbitration at the present time. It was felt 
that, having regard to undertakings given by 
the Minister of Labour which made it possible 
for the T.U.C. and the British Employers’ Con- 
federation to request cancellation of those pro- 
visions for compulsory arbitration at any time 
in the future, the position should be re-examined 
from time to time with particular reference to 
the provisions of the Wages Councils Act, 1945, 
involving the power of the Minister of Labour to 
require the submission to the Industrial Court 
of questions concerning recognised terms and 
conditions of employment. 


Trade Disputes and Trade Unions 
The text of the Bill, presented to Par- 


Trades Disputes and Trade Unions Act, 1927, 
was published at the end of last week. The Bill 
consists of two clauses and a schedule, which 
deals with certain transitional provisions. 
Clause 1 states that every enactment and rule of 
law, amended or otherwise affected by the 1927 
Act, shall, when the Bill becomes law, “* have 
effect as if the Act of 1927 had not been passed.” 

The 1927 Act, it may be recalled, declares 
that strikes and lock-outs are illegal if they 
have any object other than, or in addition to, 
the furtherance of a trade dispute within the 
trade or industry in which the strikers or the 
employers locking-out are engaged ; or if such 
strikes or lock-outs are designed or calculated 
to coerce the Government either directly or by 
inflicting hardship upon the community. The 
Act also prohibits established civil servants 
from joining unions, except those confined to 
servants of the Crown, such organisations not 
being permitted to affiliate to outside bodies or 
to be associated with political parties. 

By the transitional provisions set out in the 
Schedule of the Bill, Sec. 3 of the Trade Ynion 
Act of 1913 is restored. It provides for ‘‘ con- 
tracting out ’”’ by members of a union who take 
exception to the payment of a political levy. 
This section was amended by the 1927 Act, and 
“contracting in”’ was substituted, so that no 
union member was required to contribute to 
the political fund unless he so desired. 


Foundations of Trade and Prosperity 


In a speech at a luncheon of the Royal 

Empire Society on January 23rd, Sir Clive 
Baillieu, President of the Federation of British 
Industries, surveyed many of the tasks at 
present facing this country and the world 
generally in bringing about a satisfactory return 
to peacetime economy. In a reference to finance 
in industry, Sir Clive said that profits were 
essential. They were not morally wrong, and 
they could not be taxed out of existence without 
grave injury to all, for they were the sure indi- 
cators of economic health and of sound business. 
It was not true to say that what had been done 
in war in the financial field could be done in 
peace, for in war the State was practically the 
only buyer, production was the over-riding need, 
and questions of competitive price did not arise. 
Production was sustained and purchasing power 
provided and imports acquired by huge Govern- 
ment deficits and by promises to pay. Sir Clive 
thought that our situation to-day was one of 
complete disequilibrium and unbalance, like 
that of an inverted pyramid, with industry, 
commerce, and business at the bottom, seek- 
ing to support an unwieldy and vast mass of 
expenditure. The balance must be restored 
and a better equilibrium between income and 
expenditure secured, by reducing the top 
hamper under which we laboured, and by 
broadening the base of our productive activities. 
Sir Clive believed that the country needed to 
be told by its leaders, more often and more fully, 
the facts of its economic and financial position. 


Co-operative Research and Experiment 
When the Emergency Laws (Transi- 
tional Provisions) Bill was considered on Report 
in the House of Commons last week, the Pre- 
sident of the Board of Trade, Sir Stafford Cripps, 
moved the inclusion of the Defence (Services for 
Industry) Regulations, 1945. This was to 
enable the Board of Trade, he said, should it 
be so desired after consultation with any par- 
ticular industry, to make arrangements for 
securing that there should be co-operative pro- 
vision within that industry of certain facilities. 
Those facilities included research and experi- 
ment in matters relating to the manufacture of 
products in industry ; research and investiga- 
tion into matters relating to the consumption 
of the products of industry; collection and 
publication of statistics; and other services 
conducing to increased efficiency in the produc- 
tion and marketing of products in an industry or 





liament on January 23rd, for the repeal of the 


@ group of industries. 


Sir Stafford explained that the Governmen; 
was anxious to get speedy legislation on this 
matter because it was expecting during this 
year a number of recommendations from various 
industries regarding what they required in the 
realm of reconstruction, and it was expected 
that industries which had already indicated g 
desire for something of this kind would ask for 
an early implementation of some such scheme 
in order to assist them in the vital work of 
reconstruction on a peacetime basis. Money 
could only be raised for the specific purposes 
laid down in the Regulations, and the collective 
action provided for was limited to research, 
market research, the collection of statistics and 
such matters. Furthermore, there was a limita. 
tion of amount at £500,000, with the safeguard 
that no imposition of such a levy could be made 
without the consent of a large part of the 
industry concerned, and without an order being 
made which would have to be placed before 
Parliament. 


A Joint Trade Committee 


For some years it has been the custom 
of the Government to take into consultation the 
Association of British Chambers of Commerce 
and the Federation of British Industries when 
international or Empire trade conferences were 
being contemplated, and occasionally to invite 
these bodies to appoint advisers to British dele. 
gations to such meetings. In the hope that the 
Government will desire similar relations in con- 
nection with the forthcoming International 
Conference on Trade and Employment, the two 
organisations have formed a joint committee 
with the intention of putting forward a common 
policy on economic questions, and to facilitate 
the task of the Government in securing the 
views of organised industry and commerce. 

The committee consists of four representa- 
tives of the Federation of British Industries 
and of the Association of British Chambers of 
Commerce, it being understood that each 
organisation retains complete liberty of action 
to express to the Government and in other 
quarters its independent views on any subject 
coming within the purview of the joint com- 
mittee. The membership of the committee is 
as follows :—Mr. J. 8. Dodd, Sir Arnold Gridley, 
Lord Luke, and Mr. John McLean, representing 
the Association of British Chambers of Com. 
merce; and Sir Clive Baillieu, Sir Peter 
Bennett, Mr. E. W. Goodale, and Mr. G. §. 
Maginess, representing the Federation of 
British Industries. 


Export Trade Progress 


The President of the Board of Trade, 
Sir Stafford Cripps, announced early in the week 
that British exports in the month of December 
totalled £43} million, the highest figure 
achieved for any month of 1945. The truest 
picture of exports at the moment, however, Sir 
Stafford stated, was obtained by taking the 
average for each two months of the second half 
of 1945, and on that basis the average figure for 
November-December was £36,700,000, which 
was slightly higher than those for the preceding 
periods. The monthly volume of United 
Kingdom exports for November-December was 
half the monthly average for 1938, or 45 per 
cent. if relief goods were excluded, and at the 
present rate of progress there appeared to be no 
reason why the 1938 export figure should not be 
passed by the end of this year. An ultimate 
goal, Sir Stafford added, was a 50 to 70 per cent. 
increase in volume. 
Difficulties in the change-over from war to 
peace were still in evidence, and Sir Stafford 
said that many industries were now emerging 
from the refitting period, and had reached 4 
stage where civilian production would increase 
very rapidly both for export and for home 
needs. As part of the Board of Trade’s regional 
organisation, an export officer was now at work 





in each region of the United Kingdom. 
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French Engineering News 


(From Our French Correspondent) 


Paris, January 25th. 


Surveying the present fuel situation in 
ce, Monsieur Guillaumat, Director of the 
Consultative Committee of the Ministry of 
Industrial Production, said that concentration 
pad been on two main points during 1945: 
the improvement of oil techniques by the 
creation of a Petrol Institute, and the develop- 
ment of prospecting for oil in France, her pro- 
tectorates, and colonies. In 1935 France only 
had six large boring rigs, increased to thirteen 
in 1945. There will be ten more in 1946 and a 
further seven in 1947. Credits for 1946 at the 
disposal of the new petrol research office 
amount to about 1200 million francs. Synthetic 
fuel projects are also being considered, and 
installations costing 2 milliard francs may be 
set up at Bouches-du-Rhone. Imports of crude 
oil from Iraq are only 200,000 tons a year, but 
will reach 4 million tons towards 1950. French 
refineries are treating 150,000 tons of crude oil 
‘g month, but this figure is expected to double 
by the end of the year. Distribution has 
suffered during the war, and two pipe lines may 
be constructed from Berre to Lyons and from 
Havre to Paris. Expected petrol consumption 
for the first six months of 1946 is 48 per cent. 
of the pre-war figure. It is thought that the 
devaluation of the franc may lead to an appre- 
ciable increase in the price of fuel oil and an 
increase of about 25 per cent. for other petrol 
products. 
* * * 

The U.S. Army has just returned to the 
French authorities two wharves of the port of 
Marseilles used since the liberation: for loading 
and unloading American material and troop 
embarkments. This is the first step towards 
the complete release of the port. The port of 
Nice, which has served as auxiliary to Marseilles, 
is also shortly to be returned. 

* * * 

A proposal has been made for the production 
of a light, economic car, unlike the pre-war 
touring cars, which consumed a relatively large 
amonnt of fuel and needed an important quantity 
of steel to build. The idea is to produce a 
light vehicle, keeping all the characteristics of 
comfort and speed. The solution put forward 
by Monsieur Andreau to the Society of Auto- 
mobile Engineers consists of a three-wheeled 
vehicle, the two forward wheels being the 
driving and steering wheels, the back a carrying 
wheel. The chassis is in one piece, composed of 
light alloys and carrying the engine in front. 
There are two seats in front and one behind. 
Engine clutch and gear-box would beconstructed 
in one block. Monsieur Andreau said that a 
prototype, which had been built, had an 
average speed of 70 kiloms. an hour with fuel 
consumption of 4 litres per 100 kiloms. 

* * * 

The question of electric power is a serious one 
in France, and emphasis is being laid on full 
use of all resources. Present production hardly 
passes 22 milliard kilowatt-hours, giving average 
conditions of fuel and water supply, while con- 
sumption is 15 to 20 per cent. lower due to loss 
in transmission lines, &c. Full use of all 
hydraulic resources would just produce 40 
nilliard kilowatt-hours a year, while thermic 
potentialities are 30 per cent. of hydraulic pro- 
duction. To attain a production of 50 to 52 
milliard kilowatt-hours would call for an 
increased fuel consumption of 50 per cent. The 
question of drawing 20 to 25 milliard kilowatt- 
hours a*year from tidal power is also being con- 
sidered, which would increase resources to 70 or 
75 milliard kilowatt-hours a year. 

* * * 

A complete list of fairs has been issued. 
It includes such important commercial and 
industrial manifestations as the Bordeaux Fair 
from June 23rd to July 8th, the Lyons Fair 
from April 27th to May 5th, and about twenty 
others. It is stated in Paris that France is now 
ready to produce for export and is keen to show 


Notes and 


Rail and Road 


Str ALEXANDER BUTTERWORTH.—We regret to 
note the death, on January 23rd, of Sir Alexander 
Kaye Butterworth, formerly general manager of the 
North-Eastern Railway until his retirement in 1921. 

Locomotive Reparirs.—A written answer from 
the Minister of War Transport says that the number 
of railway locomotives under and awaiting repair 
at November 3rd, 1945—the latest date ‘for which 
information was available—was 3404, compared with 
3296 in September, 1939. In both cases the figures 
represented 16-94 per cent of the operating stock. 
The reply added that the figures were not strictly 
comparable, as many engines now have to be main- 
tained in service owing to heavy traffic require- 
ments which, in normal circumstances, would be 
awaiting repairs. 

L.N.E.R. ELEecTRIFICATION.—The London and 
North-Eastern Railway Company has announced 
that instructions have been given for work on the 
electrification of the line from Liverpool Street and 
Fenchurch Street to Shenfield to be resumed as 
quickly as the availability of labour and materials 
permits. Work on the electrification of this line 
had to be suspended at the outbreak of war. Ata 
Press conference early this week, Mr. M. 
Barrington Ward, L.N.E.R. divisional manager, 
said that the electrification scheme on the Great 
Eastern suburban system would doubtless be a cure 
for many transport difficulties in East London and 
neighbourhood. 

TRANSPORTING A SUBMARINE CABLE.—A sub- 
marine cable, 49 miles long and weighing 121 tons, 
was recently carried by the G.W.R. from London 
to Cardiff (145 miles) for shipment to Malta. The 
cable was coiled in seven open wagons and the loop 
from one truck to the next was protected from 
rubbing by slats of wood and hessian. The cable 
was transported by special train, leaving Poplar for 
Acton marshalling yard, and thence to Cardiff by 
fast freight train. It was under observation 
throughout its journey. To ensure that the trucks 
were not uncoupled until the cable was off-loaded at 
Cardiff, they were fitted with a special clip—first 
used when a similar cable for the North African 
landings was carried from London to Newport 
in 1942. 


Air and Water 


THe HumsBer Brivce ScHEME.—At a conference 
in Hull, on January 25th, attended by representa- 
tives of twenty-eight local authorities in the North 
and East Ridings of Yorkshire and of Lincolnshire, 
a scheme was approved for a 4500ft. single-span 
bridge across the Humber. The scheme is estimated 
to cost £6,400,000, and the site selected is between 
Hessle, on the Yorkshire side, and Barton, on the 
Lincolnshire side of the river. 

Tae Fryine-Boat “ SHETLAND.”—On January 
28th the flying-boat “‘ Shetland,” said to be the 
only craft of its type and the biggest ever built in 
this country, sank after catching fire at its mooring 
at the Ministry of Aircraft Production marine air- 
craft establishment, Felixstowe. The ‘‘ Shetland ” 
—described in Taz ENGINEER of May 25th, 1945— 
was designed and constructed by Short Brothers 
(Rochester and Bedford), Ltd., in collaboration with 
Saunders Roe, Ltd., and had four Bristol ‘ Cen- 
taurus’ air-cooled engines developing a total of 
over 10,000 H.P. 

AUSTRALIAN SHIPBUILDING.—A review of com- 
mercial conditions in Australia, compiled by Sir 
Robert W. Dalton, H.M. Senior Trade Commis- 
sioner in Australia, and published recently by H.M. 
Stationery Office (price 1s.), includes some account 
of Australian shipbuilding during the war. In 
addition to the building of a number of naval ships, 
the Australian Government made plans early in the 
war for the construction of eleven merchant ships 
of about 10,000 tons each, the sum of £46,000,000 
being allocated for this purpose to a newly con- 
stituted Australian Shipbuilding Board. This plan 
was modified later for a variety of reasons, and the 
Minister for the Navy then announced that a new 
programme had been formulated. He did not dis- 
guise the fact that the new programme was 4 
measure for post-war development, as much as for 
present needs, and said that the earlier programme 
of larger ships had been tapered off. His explana- 
tion of this change was that the original programme 
had been designed for overseas shipping purposes, 
but that, owing to a favourable change in the supply 
of shipping, Australia was able to start the replen- 
ishment and expansion of her own merchant marine. 
The new programme provided for the building of a 





her products to the world. 





fleet of thirty fast steamers, of which ten each 
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would be of 8000-9000 tons, 4000 tons, and 2000 
tons respectively ; the total cost, including what 
remained in hand from the original £46,000,000, 
was estimated to be about £A16,000,000. A later 
programme provided for the immediate construc- 
tion of a number of freighters of 550 tons dead- 
weight for the inter-State trade and for the increase 
in the number of 2500-ton freighters to fifty as a 
maximum target. 

British OVERSEAS AIRWAYS CORPORATION.—In 
the House of Lords, last week, the Minister of Civil 
Aviation, Lord Winster, announced that the new 
board of the British Overseas Airways Corporation 
would consist of Lord Knollys, Sir Harold Howitt, 
Mr. d’Erlanger, Mr. Marchbank, Sir Harold Hartley, 
Mr. Garro-Jones, Lord Burghley, Major Tnornton, 
Major McCrindle, and Mr. Clement Wakefield Jones. 
Lord Knollys would continue to serve as whole- 
time chairman, and Sir Harold Howitt as deputy 
chairman. Lord Winster added that, pending the 
passage of the Air Transport Bill, and the formation 
of the European Corporation foreshadowed in the 
White Paper, the board of B.O.A.C. had arranged 
that Sir Harold Hartley and Mr. d’Erlanger should 
devote themselves to matters concerning the present 
and projected European services, and with the civil- 
ianisation of European services operated by Trans- 
port Command. On the formation of the European 
Corporation, Sir- Harold Hartley would become 
chairman of the board and Mr. d’Erlanger chief 
executive. 

Miscellanea 

Fiax Propuction.—It has been decided to con- 
tinue the flax production scheme in Great Britain 
for a further experimental period extending until 
the 1948 harvest. Up to and including the period 
of disposal of thyt harvest an assured market will 
be found for the fiax fibre produced from a total area 
of not less than 20,000 acres. Starting from a very 
small area before the war, flax growing increased to 
@ maximum of 60,000 acres in 1944, from which 
over 7000 tons of processed flax fibre were pro- 
duced. During the war years, methods of growing 
and of manufacturing flax were improved rapidly. 

MINERAL DEVELOPMENTS IN THE COLONIES.—The 
third lecture in the series being arranged by the 
Mineral Resources Department of the Imperial 
Institute on “‘ Geological Investigation and Mineral 
Developments in the Colonies” will be given by 
Mr. E. S. Willbourn on Taursday, February 28th, 
at 3 p.m. Mr. Willbourn, who is Director of the 
Geological Survey of the Federated Malay States, 
will deal with the relationship of the Geological 
Survey Department to the mining industry of 
Malaya. The lecture will be given in the Cinema 
Hall of the Imperial Institute, South Kensington, 
8.W.7. 

SwepisH Iron Orz.—TIron ore exports from 
Narvik have already increased considerably since 
the end of the war, and, according to the Kiruna 
Iron Ore Company, should be 75 per cent. of the 
pre-war figure during the coming spring. This 
concern owns all the railway, harbour, and loading 
facilities at Narvik, and estimates that most of the 
reconstruction work there will be completed in about 
six months’ time. As soon as loading facilities 
at Narvik are fully restored, it will be possible to 
load .a 6000-ton ship in four to five hours. The 
journey from Narvik to British East Coast ports, 
such as Middlesbrough or Immingham, can be made 
in 3} days. 

DEVELOPMENT IN Baropa.—A paper on “ Post- 
War Development Schemes in Northern and 
Central Indian States,’ was read recently to the 
India and Burma Section of the Royal Society of 
Arts by Sir William Barton. Dealing with schemes 
of development in the larger States, he said that 
Baroda took a prominent place. With the 246 
small states of Kathiawar and Gujarat recently 
attached to it, it had an area of 14,000 square miles 
and a population of 3,500,000. Baroda had already 
866 miles of railway ; extensions of 157 miles were 
required to open up the attached states. It was 
proposed to spend £2,000,000 on roads and 
£1,500,000 on railways. An electric grid to supply 
power to industry and for lighting towns and 
villages was to be set up, current being taken from 
the grid the Bombay Government had planned for 
Gujarat ; £500,000 was to be spent on electrically 
driven tube wells for irrigation purposes, and 
other irrigation schemes were being taken up. At 
the western end of the Kathiawar peninsula, Baroda 
had an all-weather port, Okhamandal, which handled 
some 300,000 tons of cargo yearly. It was proposed 
to install a shipbuilding yard in this port, capable 
of building four steamers of 8000 tons’ capacity 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 


Institution of Production Engineers 

Monday, Feb. 4th.— Yorxsnire Section: Hotel Metro- 
pole, Leeds. ‘Surface Treatment by Electrolysis 
and Anti-Corrosion Finishes,"’ A. F. Brockington. 

7 p.m.—CovEeNtRY GrapvatEs: Technical College, 
Coventry. ‘‘Cold Upsetting and Thread Rolling,” 
T.C. Parker. 6.45 p.m. 
Thursday, Feb. 7th—LeEtcesTER SEcTION: College of 
Technology, Leicester. ‘“‘ Developments of Cold 
Heading and Thread Rolling,” T. C. Parker. 7 p.m. 
Tuesday, Feb. 12th.—Luton Section: Town Hall, 


— 


Personal and Business 


Mz. S. J. Passmore has been appointed a directo, 
of Grayson, Rollo and Clover Docks, Ltd. 

Mr. R. B. Jones has been appointed assistant 
chief engineer of the Canadian Pacific Railway, 

Lrgvt.-GENERAL Sim GIFFaRD LE Q. Marre has 
boon appointed a director of Greenwood and Batley 
Ltd. 2 


the meetings. 
the meeting is to be held should be clearly stated. 


Derby Society of Engineers 


Monday, Feb. 11th.—Schiool of Arts, Green Lane, Derby. 


ar,” F. Newton. 7 p.m. 


Qluminating Engineering Society 
To-day, Feb. lst.—BrnmMiIncnkaM CENTRE: Impe 
Hotel, Birmingham. ‘‘ Measurement of Light,’ 
J.W.T. Walsh. 5.30 p.m. 


Institute of British Foundrymen 


Saturday, Feb. 2nd.—Lancs Brancu: Engineers’ Club, 
“Technical Records in 


Albert Square, Manchester. 
the Foundry,” R. D. Lawrie. 3 p.m. 

Tuesday, Feb. 5th—BuRNLEY SECTION: 
College, Ormerod Road, Burnley. Castings Inquest 
7.30 p.m. 

Saturday, Feb. 9th.—Scottish Brancu: Royal Tech 
nical College, George Street, Glasgow. 
in the Foundry,” R. D. Lawrie. 
Ripmxc Brancu: Technical College, Bradford 
“Opportunities in the Foundry,” J. 
6.30 p.m. 


Institute of Economic Engineering 


Sunday, Feb. 10th.—Lonpon Recion: Waldorf Hotel, 
** Labour Planning as a Function 
2.30 p.m. 


Aldwych, W.C.2. 
of Management Control,” J. A. Bullock. 


Institute of Fuel 


Wednesday, Feb. 6th.—Inst. of Mechanical Engineers, 
“The Utilisation of Waste 


Storey’s Gate, S.W.1. 
Heat in Metallurgical Furnaces,” 
6 p.m. 


E. C. Evans. 


Institute of Transport 

Monday, Feb. 11th.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. ‘“ Classifica- 
tion and Rates in the Good Road Transport 
Industry,” G. Dickinson. 5.30 p.m. 


Institute of Welding . 
To-day, Feb. 1st.—S. Lonpon Brancxu: Technical 
School, Wandsworth, S.W.18. Film and discussion. 


7.30 p.m. 

Friday, Feb. 8%h.—Birmincuam Brancn: James Watt 
Memorial Institute, Great Charles Street, Bir- 
mingham. ‘‘The Bronze Welding of Cast Iron,” 
G. G. Musted. 7 p.m. 

Institution of Automobile Engineers 

Tuesday, Feb. 5th.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. ‘“‘ Aluminium and the Auto- 
mobile Engineer,” E. G. West. 5.30 p.m. 

Institution of Civil Engineers 

Tuesday, Feb. 5th—Maritime Division: Great George 
Street, 8.W.1. ‘‘ Training Works in the Rupnarain 
River in Bengal,” Sir Claude Inglis. 5.30 p.m. 


Institution of Electrical Eagineers 

To-day, Feb. let.—N.E. Strupents: Neville Hall, 
Westgate Road, Newcastle-upon-Tyne. ‘ Voice 

Frequency Telegraphy,” F. Moon. 6.30 p.m. 

Monday, Feb. 4th.—S. Miptanp CeNTRE: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘Some Notes on Transformer Practice with 
Reference to Standardisation,”’ A. G. Ellis. 6 p.m. 

Wednesday, Feb. 6th—Rapvio Section: Savoy Place, 
Victoria Embankment, W.C.2. “Tendencies in 
the Design of the Communication Type of Receiver,” 
G. L. Grisdale and R. B. Armstrong. 5.30 p.m. 

Thursday, Feb. 7th.—Savoy Place, Victoria Embankment, 
W.C.2. ‘“‘ Fundamental Legislation for Electricity 
Supply to Consumers,” W. Fennell. 5.30 p.m. 

Monday, Feb. 11th—N.E. CEentTRE: Neville Hall, 
Westgate Road, Newcastle-upon-Tyne. ‘Some 
Notes on Transformer Practice, with Reference to 
Standardisation,” A. G. Ellis. 6.15 p.m. 

Tuesday, Feb. 12th.—E. Mipuanp SuB-CEeNnTRE: Lough- 
borough College, Loughborough. ‘‘ Frequency 
Modulation,’ K. R. Sturley. 6.30 p.m. 

Institution of Mechanical Engineers 

Mondcay, Feb. 4th.—N.E. Branco: Mining Institute, 
Neville Hall, Neweastle-on-Tyne. ‘‘ Recent Develop- 
ments in Alternating-Current Turbo-Electric Ship 
Propulsion,” G. O. Watson. 6 p.m. 

Wed: y, Feb. 6th—N.W. Branco: Municipal 
Annexe, Dale Street, Liverpool. ‘‘ Recent Develop- 
ments in Alternating Current Turbo-Electric Ship 
Propulsion,” G. O. Watson. 6 p.m. 

Thursday, Feb. 7th.—Scottish Branco: Royal Tech- 
nical College, George Street, Glasgow. ‘* Recent 
Developments in Alternating Current Turbo-Electric 
Ship Propulsion,” G. O. Watson. 7.30 p.m. 

Friday, Feb. 8th.—Scottish Brancu: Robert Gordon’s 
Technical College, Aberdeen. ‘‘ Recent Develop- 
ments in Alternating Current Turbo-Electric Ship 
Propulsion,” G. O. Watson. 7.45 p.m.—Storey’s 
Gate, Westminster, S8.W.1. Informal meeting. 
“* Let’s Talk of Troubles.”” 5.30 p.m. 

Saturday, Feb. 9th.—Scortish Brancn: Technical 
College, Dundee. ‘Recent Developments in 
Alternating Current Turbo-Electric Ship Pro- 
pulsion,” G. O. Watson. 7.15 p.m. 


Institution of Mining Engineers 


Wednesday, Feb. 6th.—Geological Society, Burlington 
House, Piccadilly, W.1. Annual general meeting. 


In all cases the TIME and PLACE at which 


rial 


Municipal 


“* Records 
3 p.m.—WEstT 


Blakiston. 


Luton. 
Steel,”” Dr. Heywood. 7 p.m. 
Wednesday, Feb. 13th.—Preston Section: 
Institute, Corporation Street, Preston. 
Dieeasting of Aluminium Alloys,” A. R. Palmer 
7.15 p.m. 
Junior Institution of Engineers 
Saturday, .Feb. 2nd.—MaNcHEsTER S£OTION: 
graphical Society, St. Mary’s Parsonage, Manchester 
“Electronic Control,” H. Smethurst. 2.30 p.m. 


ham. 
F. W. Lawton. 6.30 p.m. 

Friday, Feb. 8th.—39, Victoria Street, 8.W.1. 
mination of the Bearing Capacity of Foundations,’ 
8. J. Button. 6.30 p.m. 


London Association of Engineers 
Feb. 2nd.—Charing Cross Hotel, 


- | Saturday, 
W.C.2 
Windows,’ J. Hogan. 6.30 p.m. 


‘ Manchester Geological and Mining Society 
Tuesday, Feb. 12th.—Engineers’ Club, Albert Square, 
Manchester. 
and Joy Loader in Konckshinnoch Castle Colliery,” 
John C. George. 3 p.m. 


Newcomen Society 
Wednesday, Feb. 13th.—Science Museum, South Kens- 
ington, 8.W.7. ‘‘ Therinostat or Heat Governor : 
An Outline of its History,” A. R. J. Ramsey. 
5.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
Friday, Feb. 8th.—Literary and Philosophical Society, 
Newcastle-upon-Tyne. ‘“‘Some Aspects of Gas 
Turbine Development for Aircraft Propulsion,” 
8S. G. Hooker. 6 p.m. 


Royal Institution of Great Britain 
To-day, Feb. \st.—21, Albemarle Street, W.1. ‘‘ Some 
Physiological Problems of Service at Sea,” G. L. 
Brown. 5.15 p.m. 
Friday, Feb. 8th.—21, Albemarle Street, W.1. ‘‘ Radio 
Frequency Heating,” L. Hartshorn. 5.15 p.m. 
Society of Instrument of Technology 
Wednesday, Feb. 6th.—N.W. Section: College of Tech- 
nology, Sackville Street, Manchester. Presidential 
Address, Sir G. P. Thomson. 7.30 p.m. 


Stephenson Locomotive Society 
Saturday, Feb. 2nd.—MancuEsterR Section: 4, Bury 
Old Road, Manchester. ‘‘ The Locomotives of the 
Middle East,” E. Harrop. 6.30 p.m.—Scorrtisn 
Section: L.N.E.R. Offices, Calton Hill, Edinburgh. 
“Sir Nigel Gresley and His Locomotives,’’ W. 
Hermiston. 3 p.m. 

West of Scotland Iron and Steel Institute 


Friday, Feb. 8th.—39, Elmbank Crescent, Glasgow. 
“Ingot Moulds,” N. H. Bacon, 6.30 p.m. 








Launches and Trial Trips 


H.M.S. ‘‘ CREOLE,” a destroyer of the ‘* Crescent ”’ 
class, was launched from the yard of J. Samuel 
White and Co., Ltd., at East Cowes, on November 
22nd. The ‘ Creole” is the third all-welded 
destroyer in the British Navy, the other two having 
been launched from the same yard some months ago. 


Crry or Poona, motor cargo liner; built by 
Swan, Hunter and Wigham Richardson, Ltd., for 
Ellerman Lines, Ltd.; length 497ft. 3in., breadth 
64ft., depth 42ft. 8in., deadweight 11,400 tons. 
Engines, single-screw, six-cylinder, Swan and 
Hunter-Doxford balanced type opposed-piston oil. 
Launch, January 18th. 


SANTANDER, motor cargo liner ; built by Harland 
and Wolff, Ltd., for the Pacific Steam Navigation 
Company, Ltd.; length 467ft., breadth 62ft. 6in., 
depth 30ft. 9in., gross tonnage 7000. Engines, 
double-acting, eight-cylinder, two-cycle Harland- 
B & Wtype. Launch, January 17th. 


CHESSINGTON, self-trimming collier ; built by the 
Burntisland Shipbuilding Company, Ltd., for the 
Wandsworth and District Gas Company; length 
260ft., breadth 39ft. 6in., depth 18ft. 6in., 2650 tons 
deadweight. Engines, triple-expansion steam, with 
cylinders 16}in., 274in., 47in., working on a stroke 
of 33in. Launch, January 17th. 


DERRYCLARE, motor cargo ship; built by the 
Burntisland Shipbuilding Company, Ltd., for 
McCowen and Gross, Ltd.; length 420ft., breadth 
57ft., depth 37ft. 9in., 9500 tons deadweight. 
Engines, three-cylinder, single-screw Doxford 
opposed-piston, Diesel, two-cycle, with airless 
injection of fuel, having an output of 2500 B.H.P. 


““Modern Scientific Heat Treatment of 


Harris 
“* Gravity 


Geo- 


Wednesday, Feb. 6th.—Mipianp Section: James Watt 


Memorial Institute, Great Charles Street, Birming- n 
*““Exmoor: Land of Colour and Rca” Columbia House, Aldwych, W.C.2. 


** Deter- 


Strand, 
‘*Hand-Made Glass and Stained Glass 


“*Stone-Mining, with Wet Drilling 


Mr. Niets Marueson, F. Inst. P., has 
appointed technical sales director to British Oilfield 
Equipment Company, Ltd. 

; Mr. Puiip Runciman and Mr. Dan Luke have 
been re-elected Chairman and Vice-Chairman 
respectively of the London Deep Sea Tramp Ship. 
owners’ Association for 1946. 

-| Captain W. A. Hawkes, C.B.E., R.D., R.N.R. 
(Ret.), has joined the marine cable department of 
Johnson and Phillips, Ltd., with headquarters at 


THe MINISTRY OF FUEL AND POWER announces 
that Mr. John Colthart has been appointed 4 
member of the Board for Mining Examinations in 
place of the late Mr. Alexander Sloan. 

Mr. L. W. Smits has retired from the position of 
managing director of Elliott Brothers (London), 
Ltd., after forty-two years’ service with the firm, 
He has been managing director since 1933. 

Tue INSTITUTION OF MINING AND METALLURGY 
announces that Mr. G. F. Laycock, President-elect 
for 1946-47, has been elected President for the 
remainder of the present session, following the 
death of Lieut.-Colonel Edgar Pam. 

Monstevr A. P. DE MALGLAIvE, chairman of the 
board of directors of the Compagnie Transatlantique, 
Ltd., has been awarded, by the French Government, 
the Cross of Commandeur du Mérit Maritime, for 
war services to the Free French Mercantile Marine, 
TxeE Rootes Group announces that the manu. 
facture of Sunbeam-Talbot cars, hitherto con- 
ducted at the Sunbeam-Talbot factory at Barlby 
Road, Kensington, W.10, is to be transferred to the 
shadow factory at Ryton-on-Dunsmore, near 
Coventry, which the Group recently took over from 
the Government. . 
ENGINEER LievutT.-COMMANDER J. G. B. Sams, 
R.N. (Ret.), has resigned his appointment as 
Inspecting Officer for the Chief Inspector of Arma- 
ments, and has taken up the London agency of the 
Peterborough Die Casting and Machine Company, 
Ltd., and of Ellis Bros. (Leicester), Ltd., with an 
office at 47, Victoria Street, S.W.1. 

Mr. Henry Woopatt has resigned from the 
office of managing director of the Tottenham and 
District Gas Company, but retains his seat on the 
board as chairman. Colonel H. C. Smith and 
Lieut.-Colonel E. C. Woodall have been appointed 
managing directors, and Mr. William Hawkyard 
has been appointed chief engineer of the company, 
Tue Lonpon, MIDLAND anD ScortisH RatLway 
announces that, consequent upon the death of 
Mr. C. E. Fairburn, Mr. H. G. Ivatt has been 
appointed Chief Mechanical Engineer; Mr R. C. 
Bond, Mechanical Engineer, Locomotive Works; 
Mr. E. Pugson, Mechanical Engineer, Carriages and 
Wagons; and Mr. F. A. Harper, Mechanical 
Engineer, (Electrical). 

Str Wit11aM Larke, K.B.E., D.Sc., is retiring 
from the position of Director of the British Iron and 
Steel Federation on March 31st. He was appointed 
the Director of the National Federation of Iron and 
Steel Manufacturers in 1922 and has been associated 
with the progressive organisation of the industry 
since that date, culminating in the present British 
Iron and Steel Federation and the British Iron and 
Steel Research Association. 

British INSULATED CALLENDERS CABLES, Ltd., 
announce that Mr. W. H. McFadzean, who, conse- 
quent upon the merger between British Insulated 
Cables, Ltd., and Callender’s Cable and Con- 
struction Company, Ltd., was appointed to the 
board, will, in addition, carry out executive duties 
as manager (financial), controlling the secretarial 
and financial divisions of the company’s organisa- 
tion. Mr. F. V. Thompson has been appointed 
secretary of the company. 








Calendars and Diaries . 
WE acknowledge the receipt of calendars for 1946 


from the undermentioned firms :— 


British Timken, Ltd., Aston, Birmingham, 7. 
Brown, Boveri and Co., Ltd., Baden, Switzerland. 
Magneta Time Company, Ltd., Ermyn Way, 


Leatherhead, Surrey. 


Nelson Bros. and Wixcey, Ltd., Elm Park, 


Brixton, S.W.2. 


C. A. Parsons and Co., Ltd., Heaton Works, 


Newcastle-upon-Tyne. 


Wellman Smith Owen Engineering Corporation, 


Ltd., Victoria Station House, London, S.W.1. 








11 a.m. 


at 110r.p.m. Trial trip, recently. 
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A Seven-Day Journal 


The British Engineers’ Association 

Tue British Engineers’ Association, which 
was formed in 1911, has always included 
in its aims the provision of a central national 
organisation in the engineering industry for the 
promotion and protection of British engineering 
interests at home and abroad, and has acted as 
an authoritative medium of communication 
petween the engineering industry, Government 
Departments, and other national bodies. 
Hitherto, its articles of association have pro- 
vided that members must be British manu- 
facturing engineers or shipbuilders or manu- 
facturers of articles accessory thereto. Pro- 
yision has recently been made, however, for the 
inclusion of eighteen sectional trade associa- 
tions, and by this addition to its membership, 
the B.E.A. feels that it is better enabled to act 
as a focal centre for those engaged in the manu- 
facture of all types of mechanical engineering 
plant and machinery, and to speak effectively 
on behalf of an industry on which so much of 
the restoration of national prosperity depends. 
Lieut.-Colonel H. Riggall is the President of the 
Association, Mr. A. W. Berry, M.I. Mech. E., is 
the Director, and Mr. J. W. Thomas, B.Sc., is the 
Secretary. For the purpose of considering and 
making recommendations on the treatment of 
German industry after the war, the B.E.A. 
Council appointed a Control of Enemy Industry 
Committee under the chairmanship of Mr. K, 
Fraser. As a result of this Committee’s delibe- 
rations, memoranda on the control of German 
industry and German-owned patents—sum- 
marised on page 101 of our last issue—have been 
submitted to the Government. 


The Late Mr. Jules Corthesy 


Many of our readers will learn with regret of 
the recent death in hospital, following an 
operation, of Mr. Jules Corthesy, the Librarian 
of the Institution of Electrical Engineers. He 
was sixty-one years of age. He was educated 
privately in England and in France, and spoke 
both French and German equally fluently. He 
received his literary and librarianship training 
under the late Sir Charles Hagbert Wright, 
LL.D., at the London Library. In that library 
he helped in the preparation of the first subject 
index of the library, which was begun in 1905 
and completed about 1909. During the time up to 
1914 he was engaged on other work in the 
library. In the 1914-1918 war he was employed 
on intelligence work, and was among the first 
British troops to enter Germany. In 1933 he 
was appointed Librarian of the Institution of 
Electrical Engineers at Savoy Place, and those 
who have occasion to visit the library will recall 
his keen interest in all inquiries and his anxiety 
to furnish the fullest information possible on 
any given question. When the recent war 
broke out Mr. Jules Corthesy was invited, with 
other librarians, to assist the Service Depart- 
ments and Ministries in bringing together 
technical information concerning Continental 
electrical installations, a task for which he 
was particularly well equipped and which he 
accomplished with outstanding success. He 
was greatly respected by all with whom he came 
in contact, and his death is a great loss alike to 
the Institution, its staff, and the many visitors 
who use the library. 


The Parliamentary and Scientific 
Committee 


In the course of a speech made at the recent 
annual luncheon of the Parliamentary and 
Scientific Committee, Lord Samuel, the retiring 
President of the Committee, said that he would 
commit to the new President, Sir John Anderson, 
two important schemes. The first of these, he 
said, was the proposal that an international 
exhibition be held in London in 1951 in order 
to mark the centenary of the Great Exhibition 
in Hyde Park in 1851. -The second was the 
proposal to appoint scientific attachés in. the 
capitals of the world, so that Great Britain could 
be kept abreast of scientific progress in other 


countries. He understood that the Govern- 
ment was considering the proposal. Lord Samuel 
welcomed the Government’s growing interest in 
research, and called for a survey of all research 
work so that gaps in particular branches of 
knowledge might be more readily filled. More 
attention, he considered, should be given to the 
salaries of scientific workers. Good general- 
ship, he said, was not enough; a strong body 
of workers was needed, and their material 
needs must not be neglected. Mr. Herbert 
Morrison, the Lord President of the Council, 
said that the present Government was alive 
to the importance and possibilities of science in 
every field of national endeavour. He went on 
to deal with the work of the Department of 
Scientific and Industrial Research, which, 
he said, was actively engaged in persuading 
industry to apply scientific methods. He 
intended to encourage collective research, so 
that small firms could share in the research 
work of a whole industry. It was the intention 
of the Government to help our scientists, and, 
above all, to recruit them, and use them to the 
best advantage in the struggle for economic 
development and social progress. 


The Institution of Mining Engineers 


THERE was a large gathering at the annual 
dinner of the Institution of Mining Engineers, 
which was held on Tuesday evening, February 
5th, at the Savoy Hotel. It was the first 
dinner since 1939. The chair was taken by the 
President, Professor Douglas Hay, and the 
toast of “‘ The Institution ” was ably proposed 
by Mr. E. Shinwell, the Minister of Fuel and 
Power. In his speech Mr. Shinwell said that 
British mining engineers might still learn some- 
thing from mining experience and methods in 
America and Germany. There was no doubt, 
however, that in technical experience they were 
still in the first rank. The technical problems 
which faced the coal industry could and would 
be solved. It was, however, more difficult to 
improve the human relations within the 
industry, but he hoped that under the Govern- 
ment’s scheme that would also be done. In 
his reply, Professor Hay said that between the 
two wars slow but substantial progress had 
been made towards full mechanisation. 
Progress had been held back between the two 
wars by heavy unemployment. That was 
sometimes forgotten. Although mining engineers 
were quite willing to learn from their colleagues 
in other lands, it must always be remembered 
that the conditions in British pits were 
different from those in America and on 
the Continent. They would go on trying 
to solve the problems, but credit must 
be given for attempts made even if they 
were failures. The toast of “The Guests” 
was proposed by Major N. E. Webster (Vice- 
President), and replies were made by Sir 
T. Peirson Frank (the President of the Institu- 
tion of Civil Engineers) and Mr. Robert Foot 
(the Chairman of the Mining Association of 
Great Britain). 


The Late Mr. George Muirhead Clark 


ELEcTRICAL and mechanical engineers, both 
in this country and in South Africa, will regret 
to learn of the death, at Whitstable, on Tuesday, 
January 29th, of Mr. George Muirhead Clark. 
He was educated at the Merchant Taylor’s 
School, and in 1887 obtained the Parkin Exhi- 
bition to Peterhouse, Cambridge. He was 
awarded his B.A. Degree at Sydney Sussex 
College in 1890, with honours in science and 
mathematics, and in 1899 his M.A. Degree. He 
worked with Dr. H. E. Griffiths, M.A., on the 
measurement of temperature and resistance 
thermometry and completed his technical 
training with Crompton and Co., of Chelmsford. 
Then he became chief assistant to Sir Alexander 
Kennedy, F.R.S., and specialised in the 
economics of power station design and opera- 
tion. In 1899 he was appointed Government 





Adviser and Electrical Engineer to the Cape of 





Good Hope. From 1909 until 1917 he held 
positions as resident engineer, construction, at 
the Johannesburg waterworks, and was con- 
sulting engineer to the Victoria Falls and 
Transvaal Power Company, Ltd. He dealt 
with the company’s compressed air system, one 
of the largest in the world, and the power station 
work. He also became consulting engineer to 
several sounicipalities, including Pretoria, 
Johannesburg, Bloemfontein, and others, .for 
the construction of electric power stations. 
From 1917 to 1918 Mr. Clark was President of 
the South African Institution of Engineers. 
In this country he appeared as an expert witness 
and instructed counsel in many arbitrations and 
Select Committees, and acted as an arbitrator 
in other cases. He was a valued member on 
the British Standards Institution Committees, 
especially on the measurement of air flow. He 
was elected an associate member of the Institu- 
tion of Civil Engineers in 1897 and was trans- 
ferred to full membership in February, 1908. 
Formerly he was a member of the Institution of 
Electrical Engineers and a member of the Insti- 
tution of Mechanical Engineers. He served on 
the Council of the, Institution of Civil Engineers, 
representing South Africa; was Chairman of 
the Heat Engine Trials Committee and was 
awarded the Institution’s Crampton Prize for 
his papers on steam condensers. He read several 
other papers before various institutions. Mr. 
Clark resided in India for about a year and 
acted as Chief Engineer to the Calcutta Supply 
Corporation, and spent three years in Egypt and 
about twenty-five years in South Africa. Some 
fourteen years ago he returned to England and 
retired, settling down at Whitstable. To the 
last he continued to act as an Examiner for the 
Institution of Civil Engineers. 


The North of Scotland Hydro-Electric 
Board Orkney Scheme 


PaRTICULARS have now been given by the 
North of Scotland Hydro-Electric Board of dis- 
tribution scheme No. 6 for the Orkney mainland. 
The scheme covers an area of 183 square miles, 
and comprises the whole of the Orkney Main- 
land, with the exception of part of the parishes 
of Kirkwall and St. Ola, which are already 
supplied by the Kirkwall Town Council elec- 
tricity Department. The Board’s scheme will 
make electricity available to about 65 per cent. 
of the 10,000 population of Mainland, but 
extensions will be carried out at a later date, as 
and when circumstances permit. Water power 
in Orkney is limited, and a small scheme, based 
on a chain of lochs in the north of Mainland 
is under consideration, but to make supplies 
available as soon as possible, oil engine generat- 
ing plant may be installed in the existing gene- 
rating station at Kirkwall. It is proposed to 
carry out the new distribution scheme in three 
stages. The first stage, which, if all goes well, 
is hoped to be completed by the end of 1946, is 
a high-voltage line running north-westwards 
from Kirkwall, past the Bay of Firth, to Fins- 
town, and thence by Tormiston and Clouston 
to Stromness. In the second stage, two further 
high-voltage lines will be provided. One line 
will run from Tormiston to Dounby and Greenay 
to supply the northern district, east and north- 
east of the Loch of Harray. The other line will 
be taken south-east from Kirkwall through St. 
Andrews, branching to supply Deerness and 
the South of Holm, terminating at St. Mary’s. 
The third stage is a line encircling the north of 
the island, which will run roughly parallel to 
the coast from Stromness North to near Brough 
Head and round past Eynhallow Sound and 
Wide Firth back to Finstown. A tariff of about 
6d. per unit for lighting and Id. to ?d. per unit 
for heating and power is proposed, which is 
slightly higher than that proposed for areas in 
which all the electricity can be obtained from 
water power, as oil engine stations cost more to 
run than water power stations. As far as 
possible the work in Orkney will be carried out 
by local labour. 
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Sturrock Graving Dock, Cape Town’ 


By Ligevut.-Cotone, D. E. PATERSON, M. Inst. C.E. ¢ 
No. I 


HEN the Minister of Transport, Mr. F. C. 

Sturrock, visited Great Britain in 1942, 
he had become convinced that the case in 
favour of a dry dock [at Cape Town], capable 
of meeting all discernible future requirements 
was sound. He successfully negotiated the 
final arrangements for construction and equip- 
ment and enlisted the support of the British 
Government, which, through the British 
Admiralty, agreed to pay for and deliver in 
the Union all the necessary equipment. It 
was then decided to send a representative to 
England to design, in conjunction with the 
Admiralty, a graving dock that would meet 
the needs of both merchant’ and naval 
vessels. Preliminary drawings were pre- 
pared in England, but the detailed construc- 
tion drawings of the structure work were 
done by the technical staff of the South 
African Railways and Harbours Administra- 
tion at Cape Town. Since graving docks, as 
such, are not payable commercial proposi- 
tions, a dock was designed capable of being 
used not only for repair facilities, but-also as 
a dock for the discharge of bulk cargo, and 
it was decided to go ahead with all possible 
speed. In less than three years, the work was 
completed, and although there are graving 
docks whose dimensions are greater in one 
or other respect, the dock at Cape Town is 
not exceeded in all its dimensions by any 
other dock in the world. 


DIMENSIONS OF Dock 


From face of the return walls to the cope 
face at the head of the dock the overall length 
is 1248ft. The normal overall docking length 
is 1181ft. O}in. Nevertheless, the normal 
docking length can be increased by placing 
the caisson in the emergency stop at the 





entrance cill at L.W.O.8.T. is 40ft. How- 
ever, at high water springs the cill 
depth is 45ft. 9in. 

Prior to authority being received to pro- 
ceed with the construction of the Cape Town 





was driven a continuous core of 
sheet piling. 


PREPARATION OF THE SITE 


Advantage was taken of the services of 
Hollandse Aanneming Maatskappy, at tha; 
time engaged on the reclamation of th 
Duncan dock, and this firm commenced work 
on the reclamation dykes early in April, 1949 
The firm also carried out dredging of the site 
by bucket dredger before it had been do. 
watered. These dykes were made up by 
dumping dredged material from barges up 
to approximately 5ft. below L.W.0.8.7. 
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ENTRANCE TO GRAVING DOCK 


graving dock in 1942, survey work was done 
by the grab dredger “‘ Springbok,” which was 
commissioned for this task on December 12th, 
1938. In the same year, in addition to the 
trial holes grabbed by this dredger, core 
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DUNCAN DOCK 


entrance. When this is done an emergency 
docking length of 1212ft. 5in. can be 
obtained. The cope width at the entrance 
is 148ft., while the depth over the 


* From a pamphlet published in South Africa. 
+ Engineer in charge of construction. 
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borings were taken at suitable intervals over 
the area of the proposed site in order to 
determine the physical features of the 
sub-structure. Since the dock was to 
be constructed in the dry, the site 
was enclosed by a dam within which 





Above this level, rubble retaining dykes were 
built on either side of the proposed steel 
sheet pile core up to level 8ft. above 
L.W.O.S.T., and the space between these 
rubble walls was then hydraulically filled 
with sand. A gap of 160ft. was left in this 
cofferdam for the passage of dredgers and 
rock breakers from the Duncan dock to the 
graving dock site. The work of driving inter- 
locking steel sheet piles into the sand core 
and underlying deposited soft rock spoil from 
the dredgers was carried out without any 
undue difficulties, the steel piles readily 
driving through the material until finally 
coming to rest after penetrating some 3ft. 
to 4ft. into the rock strata of the Malmesbury 
shales. Three piling frames, 55ft. in height, 
were employed, commencing operations on 
March Ist, 1943, the final closure pile being 
driven on August 9th, 1943, about six months 
later. The total weight of piling driven was 
3078-1 Cape tons, representing a total length 
of 4791ft. of continuous piling. This method 
of shutting off the waters of the bay from the 
site of operations was so successful that two 
8in. centrifugal pumps, working intermit- 
tently, were able to cope with not only what 
water seeped through the piling, but also the 
subterranean springs, evidence of which was 
subsequently encountered on excavating the 
rock overlying the site. Before closing the 
entrance gap in the cofferdam, four dockside 
cargo-handling cranes of 4-ton capacity, ear- 
marked for construction purposes, were 
removed from the Duncan dock and placed 
in position at the head of the graving dock 
site through 50ft. of water by means of the 
60-ton floating crane. 

An ement was made with an amalga- 
mation of South African contracting firms in 
Cape Town and a syndicate was eventually 
formed consisting of Hollandse Aanneming 
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Maatskappy, Messrs. Murray and Stewart, 
and Messrs. McLaren and Eger, to co-operate 
with the Railway Administration in building 
the dock. 

DE-WATERING METHOD 


De-watering of the site was commenced 
on August 5th, 1943, and completed on 
August 23rd of the same year. This was 
done by a novel method. Two 16in. diameter 
electrically driven centrifugal pumps were 
mounted on a pontoon inside the cofferdam. 
A single 24in. diameter pipe line, 60ft. long, 
was connected with the pontoon to a pipe line 
supported on staging at 8ft. above L.W.0.8.T. 
and led over the steel sheet core to discharge 
into the Yacht basin. A flexible rubber joint 
was made at either end of the 60ft. long pipe 


DOCK UNDER CONSTRUCTION 


line, permitting the pontoon to sink with 
the water level inside the cofferdam until 
it finally came to rest on the bottom of the 
excavation at 40ft. below L.W.0.S.T. Thus 
at the commencement of pumping the 60ft. 
length of pipe line was at an angle of approxi- 
mately +-30 deg. to the horizontal, and at the 
end at approximately —30 deg. when the 
pontoon came to rest on the bottom of the 
excavation. 

As the water level fell in the cofferdam, 
the contractors commenced the construction 
of temporary roads and drainage works. The 
ooze overlying the dredged surface, in certain 
areas up to 7in. in depth, greatly hampered 
the work, but drilling and blasting was 
started on September 3rd, 1943. Excavation 
down to the required depth, as indicated by 
the nature of the rock encountered and the 
design of the dock, was done by means of 
twenty R.B. excavators and 3-ton tip lorries. 


Dry SITE 


The site was found to be remarkably dry. 
Two 8in. electric pumps, working intermit- 


were established, one near the head of the 
dock and the other at the entrance: The dock 
is founded on Malmesbury shale, which has 
proved to be fairly good in places, so that 
at the head of the dock it has not been 
excavated deeper than 51ft. below low water, 
giving a floor thickness of 6ft. This thickness 
is, however, not sufficient to resist any 
upward hydrostatic pressure. The latter has 
therefore been relieved by a system of 6in. 
open-jointed earthenware vent pipes in 
french drains, which, in turn, are led up to 
the dockside drains leading to the main 
dock sumps in the floor. In other places, 
mainly about the middle of the dock, the 
rock proved to be unsatisfactory, being 
relatively soft and much jointed, probably 











tently as mentioned previously, sufficed to 
keep the job dry. Two main pumping stations 


due to a geological fault traversing the longi- 
tudinal axis of the 
dock at a slight 
angle. Here the ex- 
cavation was taken 
down to, 80ft. below 
L.W.O.8.T., resulting 
in a floor thickness 
of 35ft. 6in. in this 
locality. 


CoNORETING 


Whilst the earth- 
works were under way 
preparations were 
being made for the 

~ concreting of the dock. 
The main concrete 
mixing station, con- 
sisting of three 2 
cubic yard and one 
1 cubic yard “Smith” 
electrically driven 
mixers situated well 
below ground level, 
was erected. Four 
100-ton cement hop- 
pers of steel were built 
above these mixers 
and tracks laid at 
ground level from 
which sand and stone 
could be tipped from 
cocopans direct into 
the mixers. A system 
of narrow-gauge rail- 
way track was pro- 
vided, along which 
petrol-driven locomo- 
tives hauled trains of 
1 cubic yard tip trucks 
from the stone stacks and from the sand 
pit to the main mixing station. 

In addition to the main mixing station, 
through which 90 per cent. of the concrete 
in the job passed, a special mixing station 
was provided. Here only one 1 cubic yard 
“Smith” mixer was installed and the con- 
crete mixed was used for the special facings 
to all exposed surfaces of the dock walls and 
culverts. : 

The greater proportion of the cement used 
on the job was supplied in bulk, forty railway 
grain trucks being specially converted to 
handle it in this form. The cement was 
pumped direct from these trucks into the 
cement hoppers situated above the niain 
mixers by means of Fuller Kinyon cement 
pumps and convey system. The total cement 
used in bags amounted to 536,505 pockets, 
each containing 1 cubic foot, while the 
amount handled by the Fuller Kinyon system 
was 1,333,305 cubic feet. The pumps were 
operated by dry compressed air at 30 Ib. per 
square inch pressure. When the hoppers 
were full; the. cement was conveyed through 


Owing to the extreme shortage of timber 
for shuttering, as much of the main walls as 
possible was designed to be suitable for the 
use of travelling steel shutters. The subway 
and filling culverts also were constructed by 
means of steel shutters, although these were 
not capable of travelling like the main 
shutters of the walls. Altogether 444 tons 
of steelwork were used in the manufacture of 
shuttering and the concrete batching plants. 


METHOD oF HANDLING CONCRETE 


Coming now to the method of handling the 
concrete from the mixers to the job, a sunken 
roadway passed below the mixing stations 
and the concrete was chuted direct into 
1 and 2 cubic yard concrete skips with 
collapsible bases. These skips were conveyed 
by means of 5-ton flat lorries to the various 
concrete sites, at which points they were 
picked up by 4-ton wharf cranes, of which 
there were seven commanding the job, and 
their contents deposited inside the boxes 
being concreted. All concrete was thoroughly 
vibrated, as density was the most important 
factor in work of this nature. The lay-out 
enabled the placing of from 1600-1800 cubic 
yards of concrete per day during the peak 
period, a maximum of 2132 cubic yards in 
94 hours being recorded on June 23rd, 1944. 


THE Doox 


The width of the dock at entrance cope is 
148ft., and the main dock walls will here have 
a batter of 1 in 8, giving a width of 136-3ft. 
at a depth of 34ft. below low water, and 
below this level there is a curved portion 
which reduces the width to 124-4ft. at cill 
level; that is, at 40ft. below L.W.O.S.T. 
This profile will nowhere throughout the 
length of the dock be encroached upon. By 
means of a@ floating caisson and two inner 
caisson grooves, the dock may be so divided 
that small ships of 469ft. and under may be 
docked at the head of the dock and a larger 
vessel not exceeding 674ft. in length can be 
accommodated in the remaining outer portion 
of the dock. Alternatively, the docking 
lengths may be 709ft. and 434ft. respectively. 

The dock is equipped with cast iron keel 
blocks, capable of withstanding loads of 
150 tons per foot forward, and movable cast 
iron bilge blocks which, when used as keel 
blocks to accommodate vessels, two of which 
can be docked abreast if necessary, will -be 
subjected to loads of 75 tons per foot forward. 
The castings were manufactured in tlie rail- 
way foundries at Salt River, Uitenhage, and 
Durban. 

The centre line of the dock coincides, as 
nearly as possible, with the direction of the 
prevalent winds, i.e., north-west and south- 
east. The pump house is situated on the 
starboard side of the entrance to the ‘dock 
and the chamber into which the sliding 
caisson is hauled during the docking and 
un-docking of ships is on the port side. A 
substation containing the electrical equip- 
ment is at the head of the dock. The dock 
contains 54,800,500 gallons of water at 
H.W.O.S.T. when there is no shipping therein 
and with the sliding caisson in position. It 
can be de-watered in 4} hours by means of 
three 4ft. 6in. diameter electrically driven 
centrifugal pumps. It can be completely 
filled in 1} hours by means of two 9ft. dia- 
meter culverts through which the water 
passes at the rate of 52ft. per second. 
These filling mains are fitted with 7ft. dia- 
meter electrically operated control valves. 
With a ship in the dock these times will be 
somewhat reduced. 

The dock will be commanded by one 50- 





pipes to a cement storage shed, when it was 
again) pumped into the hoppers as required. 


ton, one 10-ton, and two 5-ton electrically 
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operated dockside cranes, the 50-ton and| concrete piles at the head of the dock. The 
10-ton cranes being on a common track of | duplex and triplex rails of the crane tracks 


25ft. centres and capable of approaching 
both sides of the dock by means of a track 
extension and points supported on reinforced 


were fabricated in the points and crossings 
shop at Bloemfontein, Orange Free State. 


(To be continued) 








Shipbuilding at Barrow-in-Furness 


———_->———_———- 


ie our Annual Review of Shipbuilding and 
Marine Engineering, we referred to the 
construction of a large passenger liner for the 
Orient Line. Last week we were invited by 
Vickers-Armstrongs, Ltd., and the managers 
of the Orient Line, Anderson, Green and Co., 
Ltd., to visit the Naval Construction Yard 
at Barrow-in-Furness to see the progress 
which is being made in the building of this 


Particulars of ss. “‘ Orcades “* 

Overall length .... 2 elie — 
Length between perpendiculars 668ft. 
Breadth, moulded OR 90ft. 6in. 
Depth moulded to strength deck... 31ft. 
Loaded draught ... ... ...  «.. 32,000 tons 
Gross tonnage, about ...... ... .... 29,000 tons 
Insulated cargo-carrying capacity ... 240,000 cub. ft. 
Non-insulated cargo-carrying capacity 275,000 cub. ft. 
Passenger accommodation— 

ee 

Third-class... 
Officers and crew... ... 0... ee. ee 
Total ship’s complement ... ... ... 
Propelling Machinery 


796 
792 
576 
2164 persons 


Twin-screw Par- 
sons geared 
turbine 


Type os 
Reduction gearing— 
Low and intermediate-pressure 
High-pressure ... ...  ... ++ 


. Single reduction 
Double __reduc- 
tion 
34,000 S.H.P. 
42,000 S.H.P. 


Service output Sa eed 
Maximum designed output 
Normal speed of propellers 130 r.p.m. 
Service speed of ship ... ...... ... 22 knots 
Boilers: Two large and two smaller Foster Wheeler 
water-tube oil-fired 

Designed blow-off pressure... ... 
Pressure at turbine stop valves ... 
Controlled superheat temperature 
Auxiliary generators ... ... ... 


525 Ib. persq. in. 
500 Ib. persq. in. 
800-850 deg. F. 
Four Allen 
turbo-generators 
Output each set oe 
WET Sree coe one oS oe aon 
Emergency oil engine sets, two, each 100 kW 
vessel. It can now be announced that the 
ship will be named the “ Orcades.”’ She will 
be the third ship of this name to sail in the 
Orient Line fleet. The first ‘ Orcades ” was 
a vessel of about 10,000 tons, which was 
commissioned in 1919. She was a former 
British prize-of-war, the German liner “Prinz 
Ludwig,” and she ran in the Australian mail 
service under the Orient flag until 1925. The 


strongs, Ltd., we may recall, was the newest 
and finest vessel of the Orient Line, at the 
outbreak of the Second World War, and was 
a sister ship to the “ Orion,” also built at 
Barrow. The “ Orion,” we are glad to record, 
survived attacks by submarines and dive- 
bombers, and is now engaged in trooping 
services, but the ‘‘ Orcades”’ sank in the 


eee 


Prefabrication and welded construction j 
being employed to a large extent, with, 
saving in time and labour. 

The keel for the new passenger liner wa, 
laid on September 17th, 1945, and, as thy 
accompanying engravings show, a good 
beginning has been made. On the day of oy 
visit, one of the main bulkheads, that between 
Nos. 1 and 2 holds, was placed in position, 
It is of welded construction, and weighs 
close upon 274 tons. It was accurately 
lowered into position by one of the two towe 
cranes at the head of the building berth, 
The aperture in the bottom of the bulkhead 
is for the duct keel, which. runs from the 
No. 1 hold to the boiler-room. The hull of 
the ship, which has been the subject of tests 
at the firm’s St. Albans experimental tank, 
will have riveted shell plates with welded 
butts. The tank top plates, several panel 
of which were placed in position during our 








South Atlantic in 1942 after a gallant fight, 
lasting three hours, succumbing to her sixth 
torpedo. 

The new liner is not only of interest on 
account of her future service, but also with 
regard to the methods employed in her con- 
struction, which embody to some extent 
those successfully employed by Vickers- 





second “ Orcades,” built by Vickers-Arm- 


Armstrongs, Ltd., in wartime construction. 





LOWERING MAIN BULKHEAD INTO POSITION 


ee me ay a le AE EN TT 





LOWERING WING BULKHEAD INTO POSITION 


visit, are Union-Melt welded in 10-ton 
assemblies, and are riveted to the tank top 
frames. Other bulkheads and partitions 
were being assembled on the ship, and a good 
idea of the method of construction was thus 
obtained. 

At the present time these prefabricated 
units are being prepared in a shop some 
distance from the berths, but changes are to 
be made in the lay-out of the shipbuilding 
yard, in order to adapt it for this work. 
A new prefabricated welding shop is to be 
built further back on the site of the present 
plate sheds, which will leave an assembly 
and storage area some 400ft. to 500ft. deep 
between the doors of the new shop and the 
heads of the berths. The two tower cranes 
at the head of each berth will serve this 
area. The new welding shop will have a 
length of 1000ft. and a width of 110ft., and 
will be equipped with the latest welding 
plant. Another welding and assembly shop 
will also be built, not far from the berths on 
the site of a present engineering shop. 

In the design of the “ Orcades ”’ it is esti- 
mated that the method of construction 
embodying as it does an economical combina- 
tion of riveting and welding, will, with other 
features, increase the carrying capacity of 
the ship by some 2000 tons, as compared with 
a similar ship of pre-war design. The 
strength of the ship will be increased, and 
something like 900 tons of structural sted 
will be saved. Full advantage will be taken of 
the neater finish given by welded work, and 
decorative effects which will be carried out 
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by Mr. E. Brian O’Rorke, will, we understand, 
becompleted without the necessity of covering 
the steel structures. Thus, the main stair- 
case Will be entirely built of steel and will be 
decorated without having recourse to timber 
and other coverings, which generally are of a 
readily combustible nature. In consequence, 
the fire risk will be considerably diminished. 

Some idea of the size of the new liner and 
the design of her propelling machinery will 





be obtained from the figures given in. the 
accompanying table. 

As in previous ships, the “‘Orcades”’ will 
have a single funnel with a single pole mast 
just forward of the funnel. The propellers 
will be four-bladed, made in manganese 
bronze, and a partially balanced rudder will 
be fitted. Twenty lifeboats will be carried, 
including two motor lifeboats, of which 
all will be constructed of “ Armco” iron. 








Dartford Tunnel Compressed Air Stations 


——— _ -- <> -——_-——_- 


ARTICULARS have been received of twocom- 

pressed air stations which are being used in 
connection with the construction of the Dartford 
tunnel under the Thames. The whole of the 
equipment was designed, manufactured, and 
erected by Alley and MacLellan, Ltd., Sentinel 
Works, Glasgow, as main contractors—the 
main sub-contractors for the electrical equip- 
ment being Crompton Parkinson, Ltd., London 
and Chelmsford—to the requirements of the 
consulting engineers, Mott, Hay and Anderson, 
and the civil engineering contractors, Charles 
Brand, Ltd. Two installations were built and, 
as they both follow the same general lines, it 
will be sufficient to describe one, the Kent 
station. 

The machinery is housed in a steel-frame 
building covered with corrugated sheeting and 
having a 74 tons overhead hand-operated crane 
for plant-handling purposes. Owing to the close 
proximity of the river, special attention had to 
be given to the machinery foundations, which 
are of the rafted type, entirely isolated from the 
buildings. These foundations have been found 
very efficient during actual operation of the 
plant. Installed in the house are the air com- 
pressors, electric motors, switchgear, after- 
coolers, water pumps, and water piping, whilst 
air inlet filters, air main, air receiver, filter 
receivers, and a water cooling tower are placed 
conveniently outside. 

Three ‘‘ Sentinel ’’ air compressors draw their 
air through Visco oil film ferrule air filters on 
the outside of the building. Each compressor 
is of the two-crank single-stage double-acting 
crosshead type and delivers 5000 cubic feet 
of free air per minute at 45 lb. per square inch 
gauge pressure. The compressors are directly 
coupled to Crompton Parkinson auto-synchron- 
ous motors. They have balanced crankshafts, 
constructed to Lloyd’s Rules, with forked marine 


To Water Cooler 


‘From Water Cooler 





type connecting-rods and solid-forged piston- 
rods with renewable white metal lined cast 
iron slippers. Forced lubrication is effected 
from a gear pump driven directly off the 
crankshaft, and drawing oil from the crank- 
case through accessible strainers. Oil is sup- 
plied at 35 Ib. pressure to all bearings 
The trunk guides carrying the cross-head 
slides are fitted with scraper plates pro- 
vided with white metal scrapers, which remove 
all oil from the piston-rods passing out of the 
crankcase. On top of the trunk guides are the 
top and bottom air cylinder covers, carrying the 
air valves and the cylinders themselves. An 
independent four-feed mechanical lubricator 
supplies oil to the air cylinders and the piston- 
rod metallic packings. This lubricator is capable 
of very fine adjustment and fine oil feed, an 
important feature, as the air has to be breathed 
by men working in the tunnel. The air pistons 
are of special construction and fitted with three 
Ramsbottom rings per line, whilst the top and 
bottom air covers carry a total of thirty-two 
8jin. diameter air valve assemblies of the auto- 
matic multiple-ported plate type, all readily 
accessible and constructed to ensure low air 
resistance. The pressure of air in the main is 
controlled by a copper bus pipe led back from 
the air receivers to a spring-loaded air governor 
set for variation of 42lb. to 45]b. pressure. 
Through this governor air to an 
oil dashpot-controlled inlet throttle valve. 
This dashpot control is adjustable to give 
smooth “on” and “off” action of the 
throttle valve and enables smooth mechanical 
take-up of load to prevent surge in 
the electrical circuit. For starting against 
pressure in the system and allowing mini- 
mum current consumption, automatic un- 


loading valves are fitted on each cylinder. Air 
is delivered from each compressor to a multi- 
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tube contraflow after-cooler fitted with brass 
tubes, brass tube plates, and ferrules, producing 
@ compressed air temperature of 80 deg. Fah. 
at exit. 

Cooling water is supplied by two independent 
motor-driven centrifugal pumps, each capable 
of handling 30,000 gallons per hour against a 
total head of 70ft. These pumps deliver through 
cast iron pipes set in trenches in the floor, 
risers being arranged conveniently at each 
machine and after-cooler for an adequate 
supply of cooling water to the compressor air 
cylinders and air covers and the after-cooler. 
Waste cooling water is returned to the top of a 
natural-draught cooling tower outside the 
building and the water is collected in a concrete 
tank for draw-off and re-use by the centrifugal 
pumps. All water systems are fitted with 
“Sentinel” visible-flow indicators and the 
pump motors are electrically interlocked with 
the main motors to ensure that cooling watér 
circulates before the compressors start up. 

Motors and compressors are separately 
mounted on concrete plinths, the compressors 
having a bearing outside the fly-wheel, through 


.|which the crankshaft is extended to take 


Wellman Bibby couplings. Special steps were 
taken to avoid critical vibrations when the 
compressor and motor shafts were coupled 
together, as prior calculations showed the 
presence of a critical dynamical system. 
Wellman Bibby couplings successfully reduced 
critical stresses to the very low figure of 
+4 ton per square inch and were proved from 
Geiger tests on site. 

Each compressor is driven by a Crompton 
Parkinson 750 H.P. (continuous rating) auto- 
synchronous motor energised from a 3300-volt, 
50 cycles, three-phase supply and operating 
at unity power factor. Auto-synchronous 
motors were selected for this particular drive 
because they combine the starting facility of 
the induction motor with the high power factor 
characteristic of the synchronous motor. In a 
plant of this description it is of the utmost 
importance to avoid the additional operating 
cost that would be incurred with motors running 
at low power factor. Moreover, with auto- 
synchronous motors running at unity power 
factor the normal current ratings of the asso- 
ciated switchgear and cables may be less than 
they would otherwise have to be. Hence, 
power factor value has a ‘direct influence on the 
initial expenditure on switchgear and cables. 

When a synchronous motor is used for a drive 
having a cyclic variation in torque and therefore 
incorporating a fly-wheel, its efficiency may be 
reduced, due to a tendency towards phase 
swinging or hunting leading to increased para- 
sitic losses ; but in the present case this defect is 
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prevented by the highly effective damping 
device in the auto-synchronous motor. Starting 
is effected as with a slip-ring induction motor 
by closing a main oil circuit breaker to energise 
the stator and operating a rotor starter, which 
is electrically interlocked with the main breaker. 

Three motor controlling oil circuit breakers, 
each of 300 amperes normal current rating, are 
installed in a sub-station together with a 600 





~ 


These filter receivers, in conjunction with the 
fine-feed mechanical lubricators on the com- 
pressors and efficient after-coolers, ensure that 
little or no oil and moisture enters the 18in, 
main air pipe leading to the tunnel entrance, 
All necessary air control gauges, control 
valves, and safety valves are fitted at the 
appropriate places on the plant, the whole 
station requiring to conform to the very highest 


. 


COMPRESSED AIR STATION FOR DARTFORD’ TUNNEL 


amperes oil circuit breaker controlling the 
incoming supply. All the oil circuit breakers 
have a breaking capacity of 40 MVA at 3300 
volts, three-phase. 

Each of the four switchgear units is a metal- 
clad compound-filled unit of robust construc- 
tion, having reliable mechanical interlocking to 
guard against inadvertent maloperation during 
isolation and earthing. Facilities for contact 
inspection and tank removal are provided by 
means of the integral isolating mechanism. 
Each breaker is separated from adjacent breakers 
and from cables by sheet steel. 

The rotor liquid starters are of the Allen West 
two-phase three-wire dipper pattern, with slow- 
motion operating gear having a. long-interval 
starting capacity of 1000 H.P. minutes. They 
are equipped with a 500 amperes air-break 
short-circuiting switch, together with one air- 
break interlocking switch. The starters are 
mounted adjacent to their respective motors, 
together with a pedestal which carries the exciter 
regulator and ammeter. Cables connecting the 
main switchgear and the motors are laid in 
trenches and high-voltage cables are used 
between the liquid starters and motors. 

In addition to the main motors there are in 
each station two 17 H.P. Crompton Parkinson 
screen-protected motors for driving the cooling 
water circulating pumps by direct couplings. 
These pumping units are interlocked with the 
main switchboard to ensure that none of the 
motor breakers can be closed to start a com- 
pressor unit unless cooling water is being 
circulated by at least one pump. If the cooling 
water circulation stops, the motor breakers are 
tripped automatically. An emergency “stop ” 
button is fitted on each compressor so that the 
motor breaker can be tripped immediately 
should mechanical trouble develop. 

Steel piping is used for the air main, with 
stop valves at the point of delivery of each com- 
pressor, and safety valves are installed between 
the stop valves and compressors. The air main, 
bracketed to the steel frame of the building with 
additional supports from the ground, drops from 
a high level into a large horizontal air receiver 
arranged so that any condensed water will 
drain to one end. Two exits are arranged from 
this air receiver, through control valves, to two 


standards of continuous operation, & para- 


Thames to flood into the workings. 








Rating of Four-Cycle Oil 
Engines* 
By A. C. YEATES, M.I. Mech. E., A.M.I.E.E., 
M.I. Mar. E. 

One of the most difficult problems facing 
manufacturers and users alike is that of agree- 
ment on a proper basis for determining the rating 
of oil engines. 

In the early days of the gas engine the term 
“nominal horsepower” was _ frequently 
employed. Some makers used the term 
“indicated horsepower” and, about 1903, 
owing to the confusion which arose from the 
use of these terms, several makers decided 
against the use of “ nominal ”’ and “‘ indicated ” 
horsepower and used the term “brake” or 
‘‘ effective’ horsepower only. When the oil 
engine came into the field, reference to ratings 
was continued on much the same basis, with the 
stipulation that it should carry a certain per- 
centage of overload for a given time. In 1925 
the British Standards Institution defined the 
rated output of an engine as follows :— 

“The rated output of the engine shall be 
the load in brake horsepower which it is 
capable of carrying continuously for a period 
of twelve hours at its rated speed when 
working under the following conditions :— 
Barometric pressure, 30in. of mercury ; 
atmospheric temperature, 62 deg. Fah. 
(16-7 deg. Cent.). 

“For continuous day-and-night running 
the maximum continuous load on the engine 
shall be 10 per cent. less than the rated 
output. 

“The engine shall be capable, for periods 
of one hour, of developing a load of 10 per 
cent. above its rated output without undue 
heating of the engine or other mechanical 
trouble.” 

The clause defining rated output is indefinite, 








vertical filter air receivers, each 6ft. high. 
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* Diesel Engine Users Association, January 15th, 1946 


mount consideration where stoppage of air 
supply would endanger life and allow the 


leaving it to the individual to decide what is g 
reasonable rating for an engine of given cylinder 
dimensions. 

With the immense increase in demand anq 
competition there is a general tendency fo, 
optimism to increase, with the result that 
conditions, so far as rating is concerned, are 
tending to approach the state of affairs that 
existed previous to the publication of the 
British Standards Specification. 

The result is a general inclination on the part 
of consulting engineers and’ users to protect 
themselves against this over-optimism by the 
unscientific and arbitrary method of deducting 
a certain percentage from the makers’ rating, 
specifying the maximum mean effective pressure 
permissible, or by other means, of which the 
following have appeared in specifications or 
have been suggested :— ‘ 

(1) By specifying a maximum brake mean 
effective pressure, 

(2) By reducing the makers’ specified 
rated output by a definite amount, usually 
between 10 and 20 per cent. 

(3) By loading an engine up until the 
exhaust becomes dirty and then taking 9 
percentage of that load—say, 60 per cent. 

(4) By specifying a maximum exhaust gas 
temperature. 

(5) By specifying an overload of 20 per 
cent. for two hours. 

Owing to the very wide divergence of opinion 
as to what is a safe rating for an internal com- 
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bustion engine, combined with the fact that 
engine characteristics for a given set of con- 
ditions vary, the object of these limitations as 
set by the prospective purchaser or his engineer 
is not always achieved and in some cases they 
are unfair to the manufacturer. 

It may be stated that the exhaust temperature 
and B.M.E.P. cannot be co-ordinated over a 
range of cylinder sizes; and secondly, the 
position of the thermometer in relation to the 
exhaust valve has considerable effect—usually, 
the closer it is to the exhaust valve the lower 
the temperature—and in the case of multi- 
cylinder engines the highest temperature is 
usually registered in the manifold just beyond 


TaBLeE I.—Fuel Consumption and Exhaust Temperature 
for Various Engines 





Consumption, Temperature, 

lb./B.H.P.-hr.| deg. Fah. 
0-42 10 

d 0-41 695 

26 0-36 

2. 


Cylinder 
diameter. 
5 


0-38 
. 0-38 
“5 0-385 
“5 0-385 
"5 0-375 

0-375 
“5 0-365 














the junction of the last cylinder inlet pipe. A 
typical example of this effect on the temperature 
registered according to the position of the 
thermometer in relation to the exhaust valve 
and manifold system is shown in Fig. 1. It is 





evident, therefore, that a basis of comparison 
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for rating cannot be achieved by means of 
exhaust temperatures alone. 
Summarising the various methods employed, 
it appears that— 
Method 1 tends to favour the large-diameter 
cylinder where weight and space are not of 
great importance ; but where this latter 
factor is of importance, then the effect is to 
penalise economical engines. * 
Method 2 can seriously penalise engines 
with low specified fuel consumptions or fail 
to achieve the users’ intentions as regards a 
safe margin. 
Method 3 may include many cases in which 

it is difficult accurately to define the exact 
load at which the exhaust has reached the 
prescribed conditions as the basis for deter- 
mining the rating. 
Method 4 is unreliable due to variation in 
temperature in relation to the position at 
which it is recorded and the effect of the 
cylinder size. 
Method 5 is generally satisfactory for large 
cylinders, but may be less so with small 
cylinders. 
It is evident from the above analysis that the 
limitation of engine rating by such methods is 
not reliable because, in the first place, the 
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prospective purchaser has no guarantee that 
the offers he receives would have the margin 
of power intended; and secondly, he may 
force makers so seriously to derate their engine 
that he is obtaining a far larger margin than 
intended and consequently pays a deal more for 
his engine than he need have done. 

The reason for this is that these methods 
ignore the existence of several factors, any one 
of which may have a profound effect on engine 
performance and consequently its rating in 
terms of B.M.E.P. 

It should be borne in mind that when rating 
internal combustion engines the principal 
limiting factors of output are :— 

(A) The amount of air inhaled to support 
combustion. The greater this is for a given 
quantity of fuel, the lower the cyclic tempera- 
ture; therefore overall volumetric efficiency is 
of primary importance and any factors that 
tend to influence this should be taken into 
account. 

(B) The amount of heat that has to be rejected 
in a given time and the area available for trans- 
mitting it. Consequently the specific fuel con- 
sumption in conjunction with cylinder size is 
equally important. 

The overall volumetric efficiency is influenced 
by (I) mean piston speed; (II) cooled or 
uncooled piston crowns; (III) stroke/bore 
ratio; (IV) indicated volumetric efficiency is 
affected by gas velocities through valve ports 
and valve timings. 

Factors (I) and (II) have a considerable 
effect on the temperature of the air charge at 
the commencement of the compression stroke 
and so, to a lesser degree, does factor (IIT), 

and these therefore influence the weight of air 
inhaled. 

Mean Piston Speed.—In the examples here 
dealt with a piston speed of 1000ft, per minute 
has been assumed. For a given stroke/bore 
ratio the area available for heat transmission 
decreases with increasing piston speed. This 
effect is illustrated in Fig. 2. 

As the quantity of heat to be rejected 
through the jackets per unit of time increases, 


which in turn increases the temperature of the 
air in the cylinder at the end of the suction 
stroke. Consequently, the weight of air inhaled 
per suction stroke will decrease and even if the 
specified fuel consumption remains constant, 
the CO, content in the exhaust will increase. 
In addition to this the indicated volumetric 
efficiency may fall, still further influencing the 
CO, value. 
It is evident, from practical results obtained, 
that allowance for the effect of the mean piston 
speed can be adequately cared for by rating on 
the CO, characteristic of an engine. 
Piston Cooling.—-Reducing the piston crown 
temperature has the effect of reducing the 
temperature of the air charge, consequently the 
weight of air inhaled is increased with a conse- 
quent reduction in the CO, content for a given 
set of conditions. 
Stroke/Bore Ratio.—The effect of stroke/bore 
ratio for a given mean piston speed on the 
quantity of heat rejected to the jackets is less 
severe than in the case of the previous factors, 
but it cannot be ignored altogether. 
The quantity of heat rejected per unit area 
increases with increasing stroke/bore ratio, 
as shown in Fig. 2, and its effect will be reflected 
in the CO, characteristic of the engine. The 
average stroke/bore ratio for some fifty engines 
ranging in cylinder diameter from 4in, to 19in. 
is 1-3/1 with minimum ratio of 1-12/1 and a 
maximum of 1-56/1. 
Indicated Volumetric Efficiency.—This factor, 
like the three previous ones, has its effect on 
the quantity of air inhaled, but for another 
reason. The first three control the quantity by 
the effect of increasing or decreasing the 
temperature of the air at the end of the suction 
stroke, whereas the indicated volumetric effi- 
ciency is the ratio of the length of piston stroke, 
over which the cylinder is filled with air at 
atmospheric pressure, to the actual piston stroke 
and consequently the higher the ratio the greater 
the quantity of air inhaled. 
This feature is determined by the velocities 
through the valve ports and also by valve 
timing. 
These four factors together therefore deter- 
mine the final overall volumetric efficiency of 
the engine, which is 


Weight of air inhaled 
Weight of air for piston displacement at N.T.P. 





Consequently the higher the efficiency, the 
greater the quantity of air available for com- 
bustion for a given cylinder size. Thus, for a 
given specific fuel consumption the higher the 
** overall volumetric efficiency,” the lower the 
CO, content in the exhaust. 

A typical heat balance for a four-cycle oil 
engine is given in Table II, which shows the 
various directions in which the heat has to find 
its way out, and it is items 2 and 3 which are 
the principal limiting factors of oil engine 
rating. 











TaBLe IIL 
Direction of | B.Th.U./B.H.P./ | Per cent. of 
Item, ow. min. total input. 
1 Useful work ... 42-5 37-8 
2 Toexhaust... 31-6 28-1 
3 To jackets 31-0 27-5 
4 To friction 7:44 6-6 
5 | Totalinput ... 112-5 100 














The heat flow through the jackets—that is 
by way of the piston, combustion chamber, and 
cylinder walls—amounting to just under 30 per 
cent. of the total heat input, produces problems 
relating to temperature stresses in these parts 
of the structure, with the additional problems 
of satisfactory cylinder lubrication and piston 
ring performance. 

The heat rejected via the exhaust, approxi- 
mately the same as that transmitted through 
to the jackets, introduces problems relating to 
exhaust valve design, material, cooling, and 
lubrication. 

These two directions of heat flow are the 
second limiting factors of oil engine output. 

The process, then, of determining rating 
should be divided into two parts :— 





80 does the temperature of the internal surfaces, 





which includes both overall volumetric effi- 
ciency and specific consumption. 

(ii) That influenced by cylinder diameter. 

The most direct lead to part (i), and one 
which enables all four-cycle engines of any type 
to be brought to a common basis or comparison 
for rating is by determining the quantity of air 
eonsumed by the engine in proportion to the 
total amount inhaled for any condition of 
loading. 

This quantity provides an indication of the 
internal temperature conditions of the engine, 
which, incidentally, is the factor which the 
prospective purchaser is endeavouring to control 
when he introduces into the specification a 
limitation on rating. 

The CO, characteristic of an engine exhaust 
gas provides not only a wealth of information 

ing combustion and the use, efficient or 
otherwise, that it makes of the air it inhales 
for this purpose, but also gives a direct indica- 
tion of the overall volumetric efficiency of the 
engine. 

The percentage of CQ, in the exhaust gases 
increases with the quantity of fuel being 
burned and as the load increases its value gives 
a direct indication of the proportion of air used 
for combustion in relation to the total quantity 
inhaled. The greater the proportion of air used, 
the higher cyclic temperature and consequently 
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the greater the amount of heat that has to be 
rejected. 

In practice it is generally found that an engine 
with over 12in. diameter cylinders is approach- 
ing its safe limit of rating when 50 per cent. of 
the air inhaled has been consumed, which, with 
an average petroleum oil, gives 7-3 to 7-5 per 
cent. CO, content in the exhaust gases. 

The higher the specific fuel consumption or, 
alternatively, the lower the overall thermal 
efficiency, the sooner this state will be reached 
in relation to the B.M.E.P. This being so, then 
the logical procedure for limiting rating would 
be to limit the CO, content in the exhaust gases 
for a specific output and thereby ensure the 
same margin of power whatever the specific fuel 
consumption of overall thermal efficiency may 
be for the various engines offered. 

Assuming that 7-5 per cent. CO, is accepted 
as the optimum value for rating, then the pro- 
spective purchaser can, instead of limiting the 
rating by any of the methods referred to above, 
specify the CO, content at the specified load. 
The effect of this method of rating engines 
having different characteristics will be to rate 
in direct relation to their respective standard of 
performance. The lower the standard, the 
greater the amount by which they will be 
derated and the ultimate heat stress in the 
engine will be similar, other factors being equal, 
which, of course, is what the purchaser is 
endeavouring to control by derating to meet his 
operational conditions. 

Having dealt with the principle of rating 
based on the overall thermal performance of 
the engine, the second factor—the effeet of 
cylinder size—should now be brought into use, 
It is a well-established fact that small 
cylinders are capable of carrying higher mean 
pressures without heat troubles than large 
ones. This is due to the fact that, as the 
cylinder diameter decreases for a constant 
stroke/bore ratio and piston speed, the surface 
available for carrying the heat away increases 
in relation to the amount of heat to be rejected 





(i) That influenced by overall performance, 


with the result that surface temperatures for a 
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given B.M.E.P. rating are lower than in the 
case of large cylinders. 

The reason for this is clearly illustrated in 
Fig. 3 and Table ITI, from which it will be seen 
that if we take the largest cylinder under con- 
sideration, 20in. diameter and 1000ft. per 
minute piston speed, and reduce to quarter size, 
i.e, 5in. in diameter, and still retain the 
1000ft. per minute piston speed, we find that :— 


TaBie IIT 





Those of the Sin. 
diameter cylinder 


Thelineardimensions of} 4 times 
the 20in. diameter} 
cylinders are 

The B.Th.U.s rejected 


os minute by the 


Those of the bin. 
diameter cylinder 


16 times 

Oin. diameter cylin- 
der are 

But the heat transfer 
per unit area per 
minute of the 20in. 
diameter cylinder is 


That of the Sin. 
diameter cylinder 








which means that the smaller cylinder would 
not attain the same rate of heat transfer and 





Dia.-Ins. 


So 
S 


~ 
S 


B.M.E.P. Lb. per Sq. In. 


D> 
S 


B.M.E.P. Lb. per Sq. In. 
80 90 


C0. Per Cent Vol. 
CO Nit 


~~ ADDN & 


S 


“THE ENGINEER” 


Fic. 4 


heat stress until it had reached a piston speed 
of 4000ft. per minute. 

This, of course, does not take into account 
the effect of such a high piston speed on the 
indicated volumetric efficiency, but it does 
illustrate the reason for the comparative 
immunity of smail cylinders from heat troubles 
as compared with large ones. 

It is this feature that dictates the necessity 
for the small cylinders to be provided with a 
higher compression ratio in order to attain a 
sufficiently high temperature at the end of 
compression to ensure self-ignition of the fuel, 
particularly when starting. Therefore it is 
obvious that cylinder size must play an import- 
ant part in determining engine rating and this 
should always be taken into account. 

On comparing the makers’ ratings for a large 
variety and number of engines, ranging in 
cylinder diameters from 5in. to 20in., it was 
found that the B.M.E.P. varied directly as a 
factor. 


Paras, where d=cylinder diameter. 

By means of this factor it is possible to con- 
struct a cylinder diameter rating chart (Fig. 4) 
in which the basic diameter of cylinder is taken 
as 12in., this diameter being assumed for the 
sake of this discussion as the dividing line 
between large and small cylinders, and therefore 


for both overall thermal performance (CO, 
characteristics) and effect of cylinder size. 

Whatever the rating may be from the CO, 
characteristic, there will be a decrease in the 
rating for cylinders over 12in. in diameter and 
an increase in the rating for cylinders under 
12in. in diameter. 

The chart is so arranged in relation to the 
CO, characteristic as to enable a reading to be 
taken direct from the base line in terms of 
B.M.E.P. in pounds per square inch for the 
standard 12in. diameter cylinder, and a vertical 
ordinate from this point will cut each of the 
cylinder rating curves. A horizontal line run 
from the point of intersection will give the 
respective B.M.E.P. ratings for each cylinder 
diameter on the left-hand scale. 


PRESSURE CHARGING FOR FouR-CYCLE 
ENGINES 


To determine the rating of a pressure-charged 
engine, it is not possible to use the CO, charac- 
teristics method on account of the dilution of 
the exhaust gases by scavenging air, and it is 
therefore necessary to determine the rating in 
the first place on the atmospheric induction 
basis and then correct for the effect of pressure 
charging. 

By introducing air under pressure there are 
several factors that influence the ultimate 
rating to varying degrees and they can be 
summarised as follows :— 
Condition. 


(a) .... Induction pressure... ... ... 
(b) .... Work recovered in the engine due 
toinduction pressure... ... 
(c) ... Filling the combustion chamber 
with unadulterated air ... .. 
(d) .... Reduction in temperature of air 
ee 


Effect. 
Positive 


Item. 


Positive 

‘ Positive 
charge due to(c)above ... ... Positive 
Rise in temperature of induction 
air due to compression by 
Saat ee ee a oe ae 
Work performed by engine to 
drive the blower by eee 


Negative 
(f) .-- ; 
Negative | 

(a) The weight of air charge introduced 
into the cylinder is directly proportional to 
the absolute pressure of the air delivery. 

(6) The work recovered in the engine due to 
the positive pressure of the induction charge 
is a function of that pressure. 

(c) The increase in the weight of air to the 
total cylinder volume from the scavenging of 
the combustion chamber is influenced to a 
slight extent by the degree of compression 
ratio, which tends to increase the volume of 
the combustion chamber with an increase in 
the degree of pressure charging ; that is, the 
higher the induction pressure for a given 
output, the greater the volume of the com- 
bustion chamber. The increase on a B.H.P. 
basis from - scavenging the combustion 
chamber alone amounts to some 11 to 12 per 


$= 


an increase in load of about 8 to 10 per cent, 
(e) In this case the weight of air introduced 
is directly proportional to the absolute 
temperature, which increases to the degree 
of pressure charging. Providing over. 
scavenging is avoided and the actual dogres 
of scavenging is the same with the two 
systems, then the gain and loss throughout 
the range of pressure charging is very closely 
related, not only for the two systems, but 
over a wide of engines. 

(f) In the case of the exhaust turbo 
system, the work done by the engine for 
driving the blower is represented by the 
mean pressure of the back pressure in the 
exhaust less that occurring when the engine ig 
exhausting freely without the turbine and, in 
the case of the mechanically driven blower 
the actual work delivered through the blower 
drive. In each case the power derived from 
the positive induction pressure is deducted 
from that necessary to drive the blower, the 
result being the net power required for 
delivering the induction air under full 
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pressure charge conditions and the power 

required is substantially the same for both 
. Systems. 

The procedure, therefore, should be to deter- 
miine the basis rating under atmospheric con- 
ditions with the CO, and cylinder size character- 
istics and then superimpose on that the degree 
of pressure charging required. 

’ Taking the unit as 100 B.H.P., Table IV 
shows in detail the increases and deductions 
as enumerated above for a range of pressure 
charging from 32in. to 40in. of mercury gauge 
absolute, and from this table the chart Fig. 5 
has been prepared. 

From the foregoing it is obvious, therefore, 
that the problem of finding a method of rating 





cent. 
(d) In the atmospheric induction engine 


TaBLe IV.—Table and Curves Showing Increased 


internal combustion engines that is suitable and 
equitable both from the point of view of the 


Output Due to Scavenging and Pressure Charging 





Output increase due to 


Cooled 
charge. 
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pressure, 
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pressure. 
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Mechanical 
efficiency, 
per cent. 
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friction, 
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the residual gases in the combustion chamber 
mix with the incoming fresh charge, so that the 
temperature of the charge at the end of the 
suction stroke is increased by the presence of 
these residual gases. Under full-load con- 
ditions this heating of the charge will amount 
to somewhere between 25 deg. to 30 deg. 
Fah. With positive scavenging this heating 
effect is absent and, combined with the 
cooling effect of the surfaces of the com- 
bustion chamber, which still further reduces 





the rating for the 12in. cylinder will be identical 





the temperature of the final charge, permits 


users and manufacturers is a very real one, due 
to the large number of variables that influence 
the performance of an engine. 

This paper has been prepared for the purpose 
of discussing these variables and endeavouring 
to assess their influence on rating, and the 
principle put forward of determining ratings on 
the basis of overall performance, together with 
cylinder size, is done, not with the idea of being 
final, but rather as a lead to a method that 
will be of service both to users and manufac- 
turers alike. 
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Operating Experience with La 
Mont Boilers* 


By G. A. J. BEGG, B.Sc. (Tech.), M.I. Mech. E., W. M. 
HEBBLETHWAITE, A.M.I. Mech. E., and G. COOKE, 
A.M.I. Mech. E.t 


(Continued from page 117, February 1st.) 


Introduction.—The factory concerned is a 
large chemical works, which was being served 
by a steam and power generating station about 
twenty-five years old. The generating plant 
operated with a boiler pressure of 195 lb. per 
square inch,t about 50 per cent. of the steam 
being passed out to the factory at a pressure of 
35lb. per square inch, the remainder being 

ded to condenser pressure. The plant 
consisted of both Stirling and Lancashire 
boilers with turbo-generators. In 1939 it 
became clear that, in order to cope with the 
expansion of the works, some additional steam 
and power plant would be required. Several 
schemes of extension at different pressures 
were considered, and preference was given to a 
scheme using a boiler pressure of 650 lb. per 
square inch, in which the high-pressure steam 
would be expanded through a new turbo- 
generator into the existing 195 1b. per square 
inch steam system. 

It was expected that with this pressure it 
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FIG. 13—Diagr tic Arrang 





would be possible to meet all the predicted 
power demands, whilst passing out all the neces- 
sary steam to the factory at the required 
pressures of 195 lb. and 35 1b. per square inch 
and exhausting practically no steam whatever 
to the condensers. There would thus be an 
important thermodynamic saving. At the same 
time, it was expected that, at this pressure, it 
would be possible to operate the boilers satis- 
factorily with the feed water available without. 
trouble from scaling, deposits, or carry-over of 
solids with the steam. 

Before finally settling upon this scheme, how- 
ever, the various types of boilers available were 
examined, and the La Mont boiler was pro- 
visionally selected for the following reasons :— 


(1) The forced circulation principle ensured 
freedom from circulating troubles. 

(2) The compact nature of the boiler with 
forced circulation made possible its installa- 
tion into a smaller space and thus reduced 
the total cost of the plant. 


The second reason was of considerable import- 
ance because the three boilers proposed could 
be housed on the site of the Lancashire boiler 
plant, whereas the installation of natural 
circulation boilers would have required a larger 
building. 

The only doubt about the La Mont boiler 
was its suitability for 80 per cent. chemically 
treated make-up water, owing to the small 
diameter of the tubes, which could not be 
cleaned mechanically in the event of scale 
formation. The nature of the steam-using 





* Institution of Mechanical Engineers, January 18th, 
1946. Abstract. 7 


+ LC.1., Dyestuffs Division and I.C.I., Alkali Division. 
¢ Except where otherwise stated, all pressures are in 


equipment in the factory was such that no 
appreciable quantity of condensed steam could 
be collected, because the steam users are very 
small and scattered over a wide area; more- 
over, there was a considerable risk of chemical 
contamination. 

As there was practically no experience in this 
country of operating 650 lb. per square inch 
boilers on 80 per cent. softened feed water of 
the quality available, it was thought desirable 
to study Continental experiences. Accordingly 
arrangements were made, in conjunction with 
the La Mont Steam Generator Company, for 
the inspection of seven different works in which 
La Mont boilers were operating with large pro- 
portions of softened feed water of widely differ- 
ing quality. The Continental experience indi- 
cated that this type of boiler did not require 
any special treatment other than that necessary 
for any other type of boiler. 

As this visit was made in August, 1939, only 
a matter of days before the outbreak of war, 
many difficulties were encountered, but the 
conclusion reached was that no trouble should be 
experienced from the use of properly softened 
water in the La Mont boiler at 650 lb. per 
square inch pressure, and it was decided to 
proceed with the installation of the plant. 

The actual treatment of the feed water was 
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t of Boiler Circulating System 


heaters, induced draught fans, and circulating 
pump. 
DESCRIPTION OF PLANT 


Of the three boilers finally installed, two 
formed the initial contract and the third one 
was installed later. They are of the La Mont 
forced circulation type, rated at 75,000 lb. per 
hour maximum continuous rating at a stop 
valve pressure of 650 lb. per square inch and 
final temperature of 788 deg. Fah. 

Each boiler is complete with integral econo- 
miser, superheater, air heater, balanced draught 
and secondary air fans, and is stoker fired, the 
firing being arranged on the “sandwich” 
system. Forced circulation is normally pro- 
vided by an electrically driven circulating 
pump, with a steam turbine-driven standby 
pump arranged to start automatically in case of 
emergency. The boiler is divided into seven 
separate water circuits, each being fed from a 
distribution header, with delivery either into 
the main boiler drum or to a collecting header. 

Fig. 13 shows the boiler circulating system in 
diagrammatic form. 

Feed System.—The raw water make-up, 
which amounts to 89 per cent. of the total feed 
requirements, is obtained from a domestic 
supply and is a moorland type of water with an 
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a domestic supply of the moorland type, could 
be satisfactorily treated by the base-exchange 
process followed by after-conditioning in the 
boiler itself. Continuous blow-down equip- 
ment with heat recovery plant would be 
installed to keep the boiler water concentration 
within specified limits. 

As an alternative to the domestic supply, the 
use of river water was considered as it appeared 
attractive from a cost point of view. To treat 
this river water, which was heavily contami- 
nated, the installation of a clarification and a 
demineralisation plant was recommended, and 
a pilot plant was actually installed for experi- 
mental work. Although the chemical results 
were satisfactory, the economics of the de- 
mineralisation scheme were not convincing, and 
the project was turned down owing to lack of 
experience. It was felt, however, that the 
demineralisation process might become 
attractive at a later date, and the base-exchange 
units, actually installed for the domestic water 
treatment, were therefore arranged so that an 
easy conversion could be made. 

In drafting the specification for the boiler 
and power plant, the basic requirements were 
reliability and efficiency. The construction of 
all plant items was supervised by the company’s 
inspection staff and all pressure parts for the 
boilers were supervised during construction 
also by the boiler insurance company. Particular 
care was taken in the design and construction 
of the high-pressure turbine to achieve the 
highest possible efficiency for the working 
conditions. 

The lay-out of the boilers in the space avail- 
able presented some difficulty, and natural 
circulation boilers could not have been installed. 
Particular care was taken to provide the 
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Fig. 14—Diagram of Plant Lay-out 


conjunction with the general plant lay-out in 
diagrammatic form in Fig. 14. 

It is first of all treated in a carbonaceous 
zeolite base-exchange plant, where the initial 
hardness is reduced to 3 parts per million 
maximum. The water then passes to a 12,500- 
gallon feed tank from which it is drawn by a low- 
lift vertical type centrifugal pump and passes 
through a low pressure heat exchanger, the 
heating medium being the final drain water 
from the blow-down flash vessel system, 
described later. 

The water is raised in temperature from 
50 deg. Fah. to 65 deg. Fah. through the heater. 
It then passes to a de-aerator operating at a 
pressure of 16 lb. per square inch, the water 
being raised to the equivalent saturation tem- 
perature of 252 deg. Fah. The steam supply 
to the de-aerator is taken from the 35 lb. per 
square inch process mains and is reduced to the 
de-aerator operating pressure by an automatic 
diaphragm type reducing valve. The steam 
consumption is 10,900 lb. per hour per boiler at 
maximum continuous rating, the steam, of 
course, becoming part of the. feed supply as 
condensate. The oxygen content of the feed 
water is maintained at 0-01 millilitres per litre 
maximum at the de-aerator outlet. 

A closed storage tank 30ft. long and 7ft., 
diameter, is arranged on the discharge side of 
the de-aerator and on the suction side of the 
main boiler feed pumps. At this point a con- 
tinuous injection of a mixture of sodium 
sulphite, ‘“‘ Alfloc 58” powder,* and caustic 
soda is made by a ram type injection pump 
controlled from a flow meter in the feed mains 
to the boilers. The amount of the injection is 
thus strictly proportional to the flow of feed 
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pounds per square inch gauge. 





maximum amount of room round the air 
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water: In addition, a slug dose of “ Alfioe 28” 
powder, * with a little caustic soda to enable the 
powder to mix, is injected into the boiler 
circulating system every four hotirs. Table I 
shows the specification for the feed and boiler 
waters; together with the actual results 
aehieved. 

Blow-Down Heat Recovery System.—The blow- 
down has to be approximately 7 per cent. to 
8 per cent. of the total feed supply in order to 
maintain the boiler water at the desired 
maximum concentration of 1600 parts per 
thillion, owing to the high percentage of chemie- 
ally treated feed water supplied to the boilers. 

“To avoid undue waste of heat a blow-down 
recovery system is installed, shown diagram: 
matically in Fig. 15. The blow-down water, 
which is discharged from the boilers con- 
tinuously, enters the first flash vessel, which is 
vented to the 195lb. per square inch steam 
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Fic. 15—Heat Recovery System; Diagram of 
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mains. Here a portion of the saturated water 
flashes off to 195 lb. per square inch steam; the 
remaining water now at the saturation tempera- 
ture of 195lb. per square inch steam passes 
through a discharge trap to the second flash 
vessel. This vessel is vented to the 35 lb. per 
square inch mains and again a portion of the 
saturated water flashes off to the 35 lb. per 
square inch steam. The water, now at the 
saturation temperature of this latter pressure, 
finally passes to the low-pressure heat exchanger 
described above, where it gives up a large portion 
of the remaining heat to the incoming feed 


did not cause any lowering of the drum water 
level and the shut-down took place in the normal 
way. 
Subsequent examination showed that a tube 
in one element of the front combustion wall had 
failed and other elements in the combustion 
chamber were severely distorted. The dis- 
tributor headers throughout the boiler were 
found to contain a considerable amount of 
heavy sludge and, at the points where the 
damaged elements connected to the distributor 
headers, the sludge was found completely to 
block the strainer and distributor orifice, details 
of which are shown in Fig. 16. The records of 
water treatment showed that the analyses of 
both the feed and boiler waters were in com- 
pliance with the specification. 

The chemical treatment of the feed water had 
been expected to precipitate any residual hard- 
ness entering the boiler as a soft non-adherent 
sludge, which could be discharged in the con- 
tinuous blow-off from the boiler drum. The 
magnesium hardness was expected to appear 
as magnesium phosphate or magnesium 
hydroxide, the caleium being precipitated as 
calcium phosphate. An analysis of the sludge, 
however, showed that the magnesium hardness 
was appearing as a co-precipitate with silica, 
or as magnesium silicate. The calcium was 
appearing as calcium phosphate. 

The sludge tended to precipitate in the lower 
portions of the boiler at points of low velocity, 
such as obtained in the distributor headers, and 
was found on opening up the boilers to be com- 
pacted and not free flowing. Each header is 
fitted with a blow-off connection, but owing to 
lack of experience elsewhere, their regular and 
systematic use with the boiler on full load was 
felt to be unwise in view of the possibility of 
reversed circulation in the tube banks and 
possible damage to the tube. The sludge was 
removed by washing, boiling out under full 
pressure, followed by a final cleansing with a 
solution of inhibited hydrochloric acid circu- 
lated by means of the boiler circulating pump. 
The solution of the difficulty was felt to lie 
in the periodic removal of sludge from the dis- 
tributor headers by systematic operation of the 
blow-off valves. Accordingly the boiler was 
operated for gradually increasing periods of 
experimental steaming, the headers being care- 
fully examined at the end of each period. 
During each run the header blow-off valves were 
opened full out once per shift for two consecu- 
tive periods of five seconds each, in order to 





water. The blow-down water, having initially 


TaBLe 1.—Specification for Feed and Boiler Waters 


remove any accumulated sludge. From observa- 








Total dissolved solids, parts per tnillion... 
Hardness, parts per million ... ... ... 


Sodium carbonate Na,COs, parts per million 
Sodium hydroxide NaOH, parts per million ... 
Sodium sulphite Na,SO3, parts per million ... 


Sodium chloride NaCl, parts per million 
Sodium sulphate Na,SO,, parts per million ... 
Sodium phosphate NagPO,, parts per million 


Na,80, 


Ratio NaoH 


...| Controlled from 46 4 41 


» 40 
... {Controlled from 


Specification. Aétual. 





Boiler. Feed. Boiler. 
95-105 1400-1600 — 


Less than 1 Nil Less than 
0-5 


4 50-60 4-5 
20 220-250 22 


Feed. 





1590 
Nil 


50-60 
254 


boiler water 
17-5 200-300 15-9 

500-600 49-2 

100-150 10 


218 
662 
114 
boiler water 


Greater than 2-5 —— 
l 





2-6 














entered the system at the saturated temperature 
of 498 deg. Fah., is discharged from the system 
at a temperature of 105 deg. Fah. The heat in 
this blow-down water is recovered in the Stirling 
boiler feed system. 


OPERATIONAL EXPERIENCES 


From the commencement of operation of the 
first boiler, major difficulties were encountered 
on the water side of the boilers, and these, 
together with some aspects of combustion and 
stéam purity, are now described in detail. 

Sludge Accumulation in Boiler—After con- 
tinuous steaming for approximately 1200 hours, 
the first boiler to steam had to be taken off load 
owing to a tube failure in an element of the front 
Wall of the combustion chamber. The failure 














* This is a tannin hexametaphosphate mixture similar 
+ h hot 


to Alfloc 58, but containing more hex phosp 





tions made it would appear that the sludge 
builds up to a maximum depth of approxi- 
mately 4in., beyond which no further deposit 
takes place. This procedure has proved to be a 
complete solution to the problem and has been 
effective in the maximum continuous operating 
period of 4000 hours so far obtained. 

Formation of “Analeite’”’ Scale.—After 
approximately six months’ operation the second 
boiler had to be taken off load due to a tube 
failure in an element of the first convection 
bank. At the time of failure the boiler had 
operated for only forty-seven and a half hours 
since going on load after routine cleaning and 
overhaul. 

An examination of the affected element 
revealed two tubes on the lower portion to be 
split and one bend to be choked completely with 
small loose pieces of hard white scale. Further 


drum, the shape of the pieces showing that they 
came from the tube element, 

Feed water treatment had been quite norma] 
and fully in aécordance with specification. 4 
chemical analysis and X-ray examination 
showed the scale to consist of “ Analcite,” g 
sodium alumina-silica scale of formula 
Na,OAI,0,4Si0,2H,O. A further tube failure 
occurred under similar circumstances in a tube 
element of the second convection bank about 
four months later, although in this instance the 
affected tube did not appear to be completely 
blocked at the point of failure. 

The domestic water supply was known to 
contain a fairly large amount of silica, up to 
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Fic. 16—Nozzle and Strainer 


10 parts per million, but the presence of an 
excess of alumina was not suspected. In view of 
the presence of ‘“‘ Analcite ” scale in the boiler, 
a more complete investigation of the raw water 
supply was then undertaken. The presence of 
alumina in the form of aluminium hydroxide 
(up to,1-2 parts per million expressed as Al) 
was discovered, and it was also found that on 
standing, an alumina floc formed due to the 
presence of slight amounts of organic matter. 
The silica and alumina, together with the 
sodium from the exchange, provided the 
materials for the ‘“Analcite” scale. The 
process of formation of this type of scale in the 
boiler is not fully known, but it is thought to 
oecur at points where the rate of heat transfer 
is high. Its formation is quite independent of 
any residual hardness entering the boiler, as it 
is a sodium and not a calcium salt. It is very 
hard and strongly adherent to the tube surfaces 
and in these boilers is capable of removal by 
acid circulation. 

It was felt that if the alumina (Al,O,) could 
be eliminated, the possibility of ‘ Analcite” 
seale forming would be very remote. Calcium 
silicate scale would be unlikely to form owing 
to the reserve of phosphate maintained in the 
boiler water. 

Laboratory experiments proved that alumina 
could be eliminated at the source by coagulation 
and filtration, but there were narrow limits of 
hydrogen-ion concentration (pH) in the initial 
dosing of the raw water for the elimination of 
alumina to be most effective. These limits 
were found to be 5:9 pH-6-9 pH. Pilot plant 
experiments at the source of supply proved that 
the laboratory experiments were borne out in 
practice. 

The final decision was to install sufficient 
additional plant at the source of supply to 
enable the filtration of the raw water to be more 
effective in the removal of alumina. This is 
accomplished by the closer control of the dosing 
of the flocculating chemicals so that the pH 
value of the water entering the filters is within 
the limits for maximum efficiency. .The plant 
comprises chemical tanks and injection pump 
under the automatic control of a pH controller. 
Pending the installation of this plant, a study 
was made of the formation of ‘‘ Analcite ”’ scale 
and it was found that in the second evaporator 





pieces of scale were removed from the boiler 


banks a general build-up of deposit was occur- 
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ring. Investigations led to the conclusion that 
under certain combustion conditions the heat 
transfer rate in these banks might be, at times, 
higher than had been expected in the design. 
Under these conditions the supply of water to 
these banks would be inadequate and might 
result in an excessive concentration of boiler 
water salts of the “ Analcite’’ type. The water 
circulation rate to the second evaporator banks 
was therefore increased by enlarging the 
nozzles to each tube element from 5 mm. dia- 
meter to 8mm. diameter. Experience to date 
indicates that this alteration has prevented any 
excessive concentration of boiler water salts in 
the second evaporator banks, but until the 
removal of the alumina in the water supply is 
carried out the danger of the formation of this 
type of scale in any portion of the boiler will 
always be present. 

Combustion Conditions and Fouling of Heating 
Surfaces—A considerable amount of early 
trouble was experienced with unsatisfactory 
conditions in the combustion chamber and the 
external fouling of the first convection tube 
bank and air heaters, although the danger had 
been foreseen in the first convection bank and a 
wide tube spacing adopted for the first three 
rows of tubes. 

A considerable degree of secondary com- 
bustion was evident outside the combustion 
chamber on the inlet side of the superheater 
and occasionally after the superheater. The 
original arrangement of secondary air consisted 
of five 4in. diameter nozzles just above the front 
arch pointing downwards at an angle of 20 deg. 
and four 4in. diameter nozzles in the rear wall 
pointing downwards at an angle of 30 deg. to 
the horizontal. 

It was evident that insufficient turbulence 
was being created in the combustion chamber to 
burn off completely the volatile hydro-carbons, 
which were igniting in the later passes of the 
boiler. In the case of the third boiler, therefore, 
the secondary air nozzles were increased to 
twelve 2in. nozzles at the front of the boiler and 
twelve at the rear, whilst retaining the same air 
pressure of 6in. to 7in. water gauge. In the 
case of the first two boilers, although the front 
nozzles were increased to twelve, the rear could 
not be altered in this way owing to the fact that 
the rear wall furnace tubes would have required 
alteration to accommodate more nozzles. A 
compromise was therefore arrived at by putting 
in a divided nozzle arranged to blow downwards 
and diagonally across the combustion chamber. 
These alterations have completely eliminated 
the secondary combustion. 

Fouling of the air heaters became serious 
after the initial operation of approximately 
3400 hours and, ‘in order to keep the boilers 
available, complete by-passing of the heaters 
was necessary. Eventually the soot blowing 
pressure was increased from 200 lb. per square 
inch to 400 lb. to 450 lb. per square inch, which, 
together with a redesigning of the soot blowers, 
has confined the fouling to the cold end elements 
of the heaters. These are removable through 
the side of the heater casing simply by by- 
passing the heater and they are washed with 
the boiler in commission and then put back. 

During the by-passing of the heaters, after 
the initial fouling, slagging became serious on 
the first convection bank, the bank fouling after 
700 hours’ operation. Water lancing with the 
boilers in operation was beneficial in removing 
some of the slag, but the real remedy was found 
in an increase in the soot blowing pressure, as 
in the case of the air heaters, from 200 lb. per 
square inch to 400 Ib. to 500 lb. per square inch. 

Steam Contamination—The early doubts 
regarding the possibility of steam contamina- 
tion arising from the use of 80 per cent. chemic- 
ally treated feed water have not materialised in 
practice. Continuous steam conductivity 
recorders have indicated that the solids carried 
forward with the steam are never greater than 
2 parts per million and usually less than 1 part 
per million. Difficulty is often experienced in 
determining quantitatively such small amounts 
of dissolved matter. This satisfactory result 
has been evident in practice from the operation 
of the high-pressure turbine. The machine ran 
for approximately two and a half years before 
the casing was opened up for inspection and no 
deposit of any kind was found on the turbine 


removed from the boiler for metallurgical exam- 
ination after two years showed the internal 
condition of the tubes to be quite free from any 
solid matter. 

Boiler Availability.—The elimination of foul- 
ing of the boiler heating surfaces ‘and the 
systematic blowing down of distributor headers 
has enabled the manufacturers’ guarantee of 
2000 hours’ steaming to be quite easily achieved. 
The longest recorded continuous period of 
operation without examination of the water 
side of the boiler was over 4000 hours at an 
average output of about 70,000 lb. per hour and 
with the improved performance of the air 
heaters it is felt that longer periods still can be 
quite regularly accomplished. During washing 
of the cold end elements of the air heater the 
air heater is by-passed on both gas and air sides 
and full load can be carried in this way. The 
washing of the cold end increases the avail- 
ability considerably. 

Boiler LEfficiency.—Although, due to war 
conditions, an official trial has not been carried 
out, the normal operational records that are 
kept show that the day-to-day running effi- 
ciency averages about 82 per cent. based on the 
month’s run, despite the fact that the fuels 
burned vary considerably and are generally 
inferior to those specified. 

A comparison of the specification and average 
figures over a period of six months is as follows : 


Actual 
Specification, average, 
per cent. per cent. 
Gross thermal efficiency ... ... 84:0 ... 82-0 
Heat loss in flue gases - 10-8 11-2 
Heat loss in unburnt carbon... 1-0 2-2 
Radiation and heat unaccounted 
for ... i Meh) mew ade cad 4-6 
100-0 100-0 


General Conclusions.—The choice of the La 
Mont as against the natural circulation boiler 
has, in the opinion of the authors, been fully 
justified. There is no evidence to show that 
by the choice of a natural circulation boiler any 
of the difficulties described in the paper could 
have been avoided. There appear to be no 
fundamental objections to the La Ment boiler 
design. The boilers are very flexible in operation 
and are quick steamers. The added complica- 
tion of circulation pumps has not resulted in any 
forced shut-down. 








Nationalisation of the Coal 
Industry 


Durinc the continued debate on the Coal 
Industry Nationalisation Bill in the House of 
Commons on Wednesday, January 30th, Major 
Lloyd George said that, although the Bill 
stated that the coalfields were to be run by a 
Board, there was nothing which indicated that 
there would be district organisations. He 
stressed that it would be impossible to run the 
coal industry by a National Board, for districts 
varied not only with regard to conditions, but, 
even more important, with regard to custom. 
That, he thought, was very important when 
dealing with an industry of that sort. He 
pointed out that there were mines of all 
descriptions, and believed that there were about 
400 which employed fewer than twenty men. 
He therefore urged that the industry should be 
Sealt with on a district basis, as he was certain 
that there would be better understanding and 
speedier organisation if reorganisation was 
carried into the regions, rather than if it was 
done at the top by one or two people. 

Another speaker in the debate was Mr. H. 
Macmillan, who referred to the necessity of 
increasing production and keeping prices down 
at least to reasonable figures. That, he said, 
was the acid test of whether the proposed 
measure succeeded or failed. He believed that 
the object which the Minister of Fuel and Power 
had in view could be achieved by other methods 
with far less danger. Mr. Macmillan said that 
the recommendations of the Reid Report did 
not require the present Bill. The policy which 
should have been followed was the policy of 
compulsory amalgamations; the financing of 
the re-equipment by the industry itself through 
machinery provided by the State, if necessary ; 


for the consumer through the competition 
between the reorganised groups in the industry. 

Winding up the debate for the Government, 
the Lord President of the Council, Mr. Herbert 
Morrison, said that socialisation was not an end 
in itself. The object was to make possible 
organisation of a more efficient industry, render- 
ing more public service, and because of its 
efficiency and increased productivity, it would 
be enabled to do progressively better for its 
workers. He did not believe that the recom- 
mendations of the Reid Report could be imple- 
mented in any other way. 

The Bill was given a second reading, and the 
necessary money resolution was agreed to after 
a lengthy debate in committee. During this 
debate, the Minister of Fuel and Power 
announced that the judicial tribunal on the 
subject of compensation for the mineowners 
would be composed of Lord Greene, Master of 
the Rolls, Mr. Justice Cohen, and Sir Harold 
Howitt (President of the Institute of Chartered 
Accountants). 








Kirkuk-Erbil Railway 
Extension 


TuE Iraq State Railways decided some time ago 
to extend their existing metre-gauge Baghdad 
to Kirkuk line northward to Erbil, and a 
contract for the works involved in this exten- 
sion was awarded to Balfour, Beatty and Co., 
Ltd., in April last year. The length of the new 
line is 68 route miles, and the earthworks amount 
to some 450,000 cubic metres of cut and 
1,000,000 cubic metres of fill. Formation width 
on embankment is 16ft. and in cutting the 
formation width is extended to accommodate 
side drains, 4ft. wide in earth and 2ft. wide in 
rock. The maximum depth of cutting is 53ft. 
and the maximum height of embankment 35ft. 
A station and yard are to be provided at Erbil, 
and intermediate stations at Buyuk Hissar 
(15} miles), Altun Kopru (354 miles) and Hamza 
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ROUTE OF ERBIL EXTENSION 


Kor (52 miles from Kirkuk). The line of the 
railway is crossed by numerous small streams 
which are dry for the greater portion of the year 
but flow as mountain torrents in the rainy 
season. Culverts and minor bridges are pro- 
vided in the embankments at these stream 
crossings. They vary from 6ft. by 6ft. box 
culverts, constructed with mass concrete walls 
2ft. 3in. thick and 8in. reinforced concrete deck, 
to bridges, 30ft. wide with mass concrete abut- 
ments and formed of rolled steel joists encased 
in concrete. The invert of these culverts and 
bridges is lined with concrete as a protection 
against erosion, and pitching is provided up- 
stream and downstream in the stream bed. 
One large bridge at mile 30 has two clear spans 
of 60ft., and in this case the track is carried on 
plate girders supported by mass concrete abut- 
ments and a central pier. The works, which 


were commenced in June, 1945, will take two 





a charter for the miners; the restoration of 





blades. In addition, a superheater element 





managerial responsibilities; and a safeguard 





years to complete. An accompanying map 
shows the route of the new railway. 
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THE L.M.S. TURBINE LOCOMOTIVE 


For his candid paper on the non-con- 
densing turbine locomotive of the L.MS., 
Mr. R. C. Bond, recently appointed Mech- 
anical Engineer, Locomotive Works, under 
Mr. H. G. Ivatt, C.M.E., will be thanked by 
all locomotive men. The paper was read 
before the Institution of Locomotive Engi- 
neers on January 30th, and extracts from it, 
with some account of the discussion, will be 
found on other pages of this issue. It traces 
the whole history of “ No. 6202” from its 
inception to the present day, neither con- 
doning its faults nor overstressing its merits, 
but ending with the buoyant belief that “a 
limited number of non-condensing turbine 
locomotives, in a more highly developed form 
based on the experience with ‘ No. 6202 ’ will 
be regularly employed on the heaviest and 
fastest trains, with profit to their owners.” 
It is possibly not unfair to read into these 
words the future intentions of the L.M.S. 

It may be that some of our readers enjoyed 


* | fectly 
_|troubles through which the engine passed 





the privilege of studying the careful analysis 


\ 


of the prospects of a non-condensing turbine 
locomotive which Metropolitan-Vickers, Ltd., 
and the Ljungstrom Company laid before 
Mr. Stanier—as he then was—some twelve 
years ago. The authors made a good enough 
case to convince the directors of the L.M.S. 
that the costly experiment was worth while, 
and in 1935 an engine was completed and put 
into service. That it did not come fully up to 
the “paper” expectations provides yet 
another example of the constant truth that 
in mechanical engineering “‘ you never know 
till you have tried.” Mr. Bond is per- 
open about the serious teething 


in its early years. When war broke out it was 
still in swaddling clothes and it was deemed 
advisable to take it out of traffic. So it was 
stored away in the paint shop at Crewe in 


125 | September, 1939. It is greatly to the credit 


of “6202 ” that when the demand for large 
engines became imperative in 1941 she was 
fit enough to be taken out and put back into 
service. From the point of view of traffic 
operation she has shown, ever since, her 
capability to meet all requirements. “ The 
engine,”’ says Mr. Bond, “ proved its ability 
to work the heaviest—up to 500 tons—and 
fastest trains with ample capacity in reserve.” 
It is therefore clear that as a machine the 
various improvements that have been made 
have solved the early problems. But the 
engine is a costly one, and the question for the 


°\directors of the railway is whether the 
2}economies outbalance the expense. 


For- 
tunately, it has been possible to compare her 
scientifically with similar engines, the “ Prin- 
cess Royal” class, of the very best normal 
type. The result is not very encour- 
aging. ‘‘ From the point of view of thermal 
efficiency,”’ says Mr. Bond, “the whole of 
the tests point unmistakably to the con- 
clusion that, between the same limits of 
pressure and temperature, the non-condensing 
turbine locomotive does not show any, large 
economy compared with a modern recipro- 
cating engine with well-designed cylinders, 
ports, and long-travel valve gear.” There 
remain the questions of lower repair 
costs and greater availability and to 
neither can a definite answer yet be 
given. So far, as Mr. Bond candidly 
reveals, the balance is not favourable, but 
he believes that the next ten years may show 
an improvement in both respects, and he very 
rightly says that it is “essential to keep an 
open mind on the whole of the questions 
involved.” 

The real crux of the matter is the possi- 
bility of advancing pressures and tempera- 
tures well above the highest used in recipro- 
cating practice. It is unlikely that con* 
densing will ever be brought to success in 
British railway practice. To increase thermal 
efficiency the only alternative is to work at a 
temperature further above the atmospheric 
temperature than in current reciprocating 
practice. How that is to be achieved, and 
whether it is worth achieving, in order to 
make an efficient turbine locomotive, is an 
intriguing question. It is a familiar dictum 
of locomotive practice that maintenance 
troubles mount with the boiler pressure. 
New methods of boiler construction and new 
materials may make higher pressures and 
temperatures less costly, but can the present 
type of boiler ever be pressed far enough to 
make the non-condensing turbine thermally 
economical and still able to compete in 





capital cost and in availability with the simple 
reciprocating engine ? Almost in his opening 
words Mr. Bond says: “It cannot be too 
strongly emphasised that the keynote to 
success for any type of locomotive is sim. 
plicity and straightforward design. Thus 
alone can be secured the high availability 
which follows freedom from repairs in shop 
and running sheds.” Whilst hoping sincerely 
that experiments will be continued with the 
turbine and other types of locomotives, we 
can never forget that these words of the 
author express a fundamental truth from 
which there is no means of escape. 


The Rating of Four-Cycle Oil Engines 


A PAPER, entitled ‘‘ A Basis for Determin- 
ing the Rating of Four-Cycle Oil Engines,” 
by A. C. Yeates, read before the Diesel 
Engine Users Association, on January 15th, 
has drawn attention to the question of oil 
engine rating, a matter of serious importance 
not only for engine users, but for the British 
oil engine manufacturing industry. ‘This 
subject has the perennial interest attaching 
to all topics which remain controversial, and 
while the industry should be grateful to Mr. 
Yeates for reviewing procedures affording 
significant criteria, we cannot doubt that 
more attention should be devoted to the 
systematic and drastic testing of all models 
prior to the utterance, by the makers, of any 
precise statements as to their continuous 
load-carrying capacity. This applies, indeed, 
to all mechanisms, and we are reminded of 
some words used by Field Marshal Viscount 
Wavell in one of his Lees Knowles Lectures. 
He related how, in the old days in the Indian 
Army, the Artillery Committee subjected 
any new design of mountain gun to a very 
drastic test. They had it taken to the top of 
a tower, some hundred feet high, and thence 
dropped on to the ground below. If it was 
still capable of functioning it was given 
further trial ; if not, it was rejected as flimsy. 
The Committee reasoned that mules and 
mountain guns might easily fall down the 
hillside and the guns, at least, must be made 
capable of surviving so trivial a misadventure. 

With any industrial prime mover, and with 
an internal combustion engine in particular, 
the bedrock requirement must always be 
dependable operation. British makers have 
a special obligation in ensuring that British 
products shall be dependable, and no over- 
loaded oil engine can be so described. Since 
the existing British Standard Specification 
leaves it to the individual to decide what is a 
reasonable rating for an engine of given 
cylinder dimensions, the actual load-carrying 
capacity of oil engines is usually detegmined 
by the engineers who operate and maintain 
them. These engineers will almost invariably 
attach major importance, not to B.M.E.P., 
exhaust temperature, exhaust gas analysis, or 
even to fuel consumption, but to long-term 
reliability. Whatever may be the difficulty 
in arriving at a valid rating, it is no less diffi- 
cult to reach dependable conclusions as to 
how far one should go in precautions and 
expenditure aimed at ensuring long-term 
reliability. This is what Sir William Stanier 
once called ‘‘ preoccupation with reliability.” 
If, for example, the stamina of the engine, 
the prescience embodied in the installation 
accessories, and the permitted rating are such 
as would ensure (barring accident) an 
indefinitely long life, then the equipment 
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night far outlast the needs of the purchaser. 
In the case of a mining power plant, for 
example, the revenue-earning life of a pro- 
perty may be—and frequently is—strictly 
limited, and it could be deemed extravagant 
to base the plant on engines having a potential 
life of up to, say, fifty years when the life of 
the mine might be twenty years or less. 
Against this it must be remembered that it is 
bad engineering to add to the hazards of a 
mining industry the hazards of a power plant 
cut to the bone. Reliability must always 
remain the determining consideration, since 
loss of profits due to a stoppage of two or 
three days may wipe out the difference in 
frst cost between the highly durable and the 
less durable equipment. An engineer making 
the selection must recognise that if he cuts 
down the cost by putting up the rating he will 
almost certainly lessen the dependability, 
and his client, when an involuntary stoppage 
takes place, will justifiably regard him as a 
bad adviser. There is no such thing as an 
engine which will provide good service for a 
predetermined number of workirg years and 
then collapse punctually into scrap. 
Military requirements must not be confused 
with industrial requirements. Each has its 
proper function and it is a rough rule that the 
operational hazard increases as the weight 
per horsepower diminishes. There is no 
record of any aircraft engine which is kept 
in operational service for more than fifteen 
hundred flying hours without complete over- 
haul. On the other hand, a stationary heavy- 
oil engine will run for ten times as many 
hours between overhauls and even longer 
runs are not infrequent. There will, of course, 
be a@ very great difference in weight, the 
industrial engine being up to 120 times 
heavier, power for power, than the aircraft 
engine. In this connection it is to be noted 
that engine ratings are quoted without 
definition of engine weight, though we have 
yet to encounter an experienced engineer who 
would not agree with the general proposition 
that as the weight per horsepower is reduced 
we must expect increase in the frequency of 
overhaul; that is, in order to ensure an 
equaily high standard of reliabiJity in the 
light-weight as in the heavier engine. One 
speaker in the discussion on Mr. Yeates’ 
paper pointed out that, in railway practice, a 
given type of steam locomotive was employed 
on classified duties. For example, if hauling 
fast passenger trains, the permitted load 
would be so much, depending on the section 
ofthe line. If hauling freight trains, the load 
would differ with the class of traffic and the 
section of the line over which it was hauled. 
He suggested that whatever might be arrived 
at in regard to oil engine rating, attention 
should be paid to classification of duties. It 
was no good using a whippet for doing the 
work of a bulldog. All users appear to agree 
that low-running costs, low maintenance, and 
high reliability go together. A high degree of 
reliability should not be sacrificed for the 
sake of a high rating, and while rating is 
necessarily a controversial matter, it will not 
be doubted by any experienced user that in 
normal engines working with atmospheric 
induction the best operating results are 
obtained with mean effective pressures lower 
than the maximum at which the engine will 
continue to function with satisfactory fuel 
consumption. As for supercharging, there is 
& dearth of authentic figures showing the 
performances (including liner wear) of super- 


charged engines operating on long non-stop 
runs at really high average mean effective 
pressures. The fact is that with the piston 
engine we cannot have it both ways, so that 
we must not expect to combine low main- 
tenance and long life with high ratings. Nor 
must we forget that low maintenance is 
invariably associated with reliability in 
service. Ralph H. Miller, chief engineer of 
the Worthington Pump and Machinery Cor- 
poration, Buffalo, put this very emphatically 
in a recent discussion on oil engines for rail 
traction service. “The proper approach,” 
he said, “‘ is to so design and rate the engine 
that it will require no repairs except at 
regular scheduled stopping periods. Unless 
this can be accomplished the diesel engine 
has no future as a road locomotive prime 
mover.” 

It is apt to be forgotten that, while the 
maximum cylinder pressure in the direct- 
injection engine does not vary very much as 
the load falls, at all events down to about 
half-load, the heat transmission falls rapidly 
as the engine output diminishes. This can 
readily be appreciated by considering the 
reduction in the weight of fuel injected. 
Moreover, with fall in cylinder temperature— 
the reference here is to engines working with 
atmospheric induction—there is an improve- 
ment, other conditions remaining the same, 
in volumetric efficiency and thus in com- 
bustion efficiency. Consequently, though 
there may be little change in the shock 
loading on motion work, bearings, frame, &c., 
there are other significant changes due to 
falling load, changes which cannot be without 
effect on the wear of the engine in those of its 
parts which are most sensitive to wear. We 
do not doubt that Mr. Yeates’ paper will have 
the effect of drawing much-needed attention 
to the considerations upon which rating must 
be based, and we agree that a really sensible 
basis of rating is devoutly to be desired. If 
we do not arrive at such a basis then many 
engine users will continue to find that their 
engines, like the German clock referred to by 
Shakespeare in “‘ Love’s Labour’s Lost,” are : 

* Still a-repairing ; ever out of frame ; 


And never going aright, being a watch, 
But being watch’d that it may still go right ! ” 








Obituary 


FRANK PARKINSON 


Mr. Frank Parxkryson, LL.D., M.I.E.E., 
was chairman and joint managing director 
of Crompton Parkinson, Ltd., and its asso- 
ciated group of companies. By his death, 
briefly recorded last week the British elec- 
trical industry has lost an outstanding 
gure. 

Frank Parkinson was born at Guiseley, near 
Leeds. He served his apprenticeship with 
Rhodes Motors, of Riverside Works, Don- 
caster, a firm of which he was later appointed 
assistant works manager. He held that 
position until 1908. During his apprentice- 
ship he attended evening classes and passed 
the City and Guilds course of machine design 
in the honours grade. During the period 
from 1905 until 1908 he gained a scholarship 
and studied at the Yorkshire College, which 
later became Leeds University. 

On coming of age, he founded his own firm, 
F. Parkinson and Co., at Leeds, and began 
manufacturing A.C. motors. In.1913 he 
was joined by his brother Mr. Albert Parkin- 








son, M.B.E., and the firm was later known as 








F. and A. Parkinson, Ltd. In those early 
days Frank Parkinson was not only designer 
for the firm, but also salesman. Later, as 
the business grew, he and his brother became 
joint managing directors of the concern. In 
1927 an amalgamation was arranged with 
Crompton and Co., Ltd., of Chelmsford, and 
the late Colonel R. E. Crompton joined the 
board of directors. Thus was founded 
Crompton Parkinson, Ltd., now the con- 
trolling unit of a large group of electrical 
manufacturing companies, of which the best 
known are the British Electric Transformer 
Company, Ltd., Derby Cables, Ltd., Young 
Accumulators, Ltd., Electricars, Ltd., and 
A. E. Morrison and Son, Ltd. The remark- 
able and rapid development of the business, 
thus so shortly recorded, was in particular the 
work of Frank Parkinson. For, in addition to 
his considerable technical ability, he had also 
a gift for administration and great courage 
and determination. These qualities fitted him 
to become one of the leaders of the electrical 
manufacturing industry. 

Throughout his life Mr. Parkinson took a 
lively interest in education. In 1936 he 
made a gift to the University of Leeds of 
£50,000 for a scholarship fund, which he 
followed in December of the same year 
with a further gift of £200,000 for 
the erection of the central block in 
the new university buildings. These 
gifts were made with the object of ensur- 
ing that future generations should be 
better equipped technically than earlier 
generations had been, for he held the view 
that in every section of our work—in industry 
commerce, and science—the future would 
make much heavier demands on the younger 
generation than had yet been known. He 
thought that provincial universities were the 
best instruments for achieving his objects, 
because he believed that sterling quality and 
character existed in the provinces to a greater 
degree than in other parts of the country, 
and that the older universities were not so 
well qualified to meet his objects since they 
drew their students from a different strata 
of society. In January, 1939, the University 
of Leeds conferred on Mr. Frank Parkinson 
the degree of Doctor of Laws. Another 
educational bequest of Mr. Parkinson’s was 
the gift in 1938 of £1000 to Newnham College, 
Cambridge, for its building fund. 

At the outbreak of the recent war Mr. 
Parkinson was invited to join the Ministry of 
Supply to organise the electrical equipment 
of ordnance factories, and he was later 
appointed Deputy Director-General of Con- 
tracts. He was also entrusted with the build- 
ing and operating of a large small-arms 
factory at Roncaster. These heavy tasks 
he tackled with his accustomed great energy 
and ability, but there is no doubt that the 
work undermined his health. 

Outside his business and engineering 
interests, Mr. Parkinson was a musician of 
some merit. He was widely read, and took a 
great interest in modern farming. He was a 
member of the Institution of Electrical Engi- 
neers. Those who were privileged to know 
him best will mourn the loss of an outstanding 
engineer, whose great strength of character, 
cloaked by modesty, endeared him to thou- 
sands of his friends and workpeople, who will 
long cherish his memory. 








I.N.A. ANNUAL MEETINGS.—The annual meetings 
of the Institution of Naval Architects will be held 
on Wednesday, Thursday, and Friday, April 10th, 
llth, and 12th, at the Institute of Marine Engi- 
neers, 85, The Minories, E.C.3. The annual dinner 
will take place on Wednesday, April 10th, at 7.15 
for 7.30 p.m., at the Connaught Rooms, Great Queen 
Street, W.C.2. Applications for tickets for the 
dinner should be made to the secretary of the 
Institution, 10, Upper Belgrave Street, 8.W.1. 
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THE L.M.S. TURBINE LOCOMOTIVE 


For his candid paper on the non-con- 
densing turbine locomotive of the L.MS., 
Mr. R. C. Bond, recently appointed Mech- 
anical Engineer, Locomotive Works, under 
Mr. H. G. Ivatt, C.M.E., will be thanked by 
all locomotive men. The paper was read 
before the Institution of Locomotive Engi- 
neers on January 30th, and extracts from it, 
with some account of the discussion, will be 
found on other pages of this issue. It traces 
the whole history of “ No. 6202” from its 
inception to the present day, neither con- 
doning its faults nor overstressing its merits, 
but ending with the buoyant belief that “a 
limited number of non-condensing turbine 
locomotives, in a more highly developed form 
based on the experience with ‘ No. 6202 ’ will 
be regularly employed on the heaviest and 
fastest trains, with profit to their owners.” 
It is possibly not unfair to read into these 
words the future intentions of the L.M.S. 

It may be that some of our readers enjoyed 
the privilege of studying the careful analysis 


\ 


2|till you have tried.” 





of the prospects of a non-condensing turbine 
locomotive which Metropolitan-Vickers, Ltd., 
and the Ljungstrom Company laid before 
Mr. Stanier—as he then was—some twelve 
years ago. The authors made a good enough 
case to convince the directors of the L.MLS. 
that the costly experiment was worth while, 
and in 1935 an engine was completed and put 
into service. That it did not come fully up to 
the “paper” expectations provides yet 
another example of the constant truth that 
in mechanical engineering “ you never know 
Mr. Bond is per- 
fectly open about the serious teething 
troubles through which the engine passed 
in its early years. When war broke out it was 


2| still in swaddling clothes and it was deemed 


advisable to take it out of traffic. So it was 
stored away in the paint shop at Crewe in 


125 | September, 1939. It is greatly to the credit 


of ‘‘ 6202 ” that when the demand for large 


6|engines became imperative in 1941 she was 


fit enough to be taken out and put back into 
service. From the point of view of traffic 
operation she has shown, ever since, her 
capability to meet all requirements. ‘‘ The 
engine,” says Mr. Bond, ‘“ proved its ability 
to work the heaviest—up to 500 tons—and 
fastest trains with ample capacity in reserve.” 
It is therefore clear that as a machine the 
various improvements that have been made 
have solved the early problems. But the 


> | engine is a costly one, and the question for the 
O}directors of the railway is whether the 


economies outbalance the expense. For- 
tunately, it has been possible to compare her 
scientifically with similar engines, the “ Prin- 
cess Royal” class, of the very best normal 
type. The result is not very encour- 
aging. ‘‘ From the point of view of thermal 
efficiency,” says Mr. Bond, “the whole of 
the tests point unmistakably to the con- 
clusion that, between the same limits of 
pressure and temperature, the non-condensing 
turbine locomotive does not show any, large 
economy compared with a modern recipro- 
cating engine with well-designed cylinders, 
ports, and long-travel valve gear.” There 
remain the questions of lower repair 
costs and greater availability and to 
neither can a definite answer yet be 
given. So far, as Mr. Bond candidly 
reveals, the balance is not favourable, but 
he believes that the next ten years may show 
an improvement in both respects, and he very 
rightly says that it is “essential to keep an 
open mind on the whole of the questions 
involved.” 

The real crux of the matter is the possi- 
bility of advancing pressures and tempera- 
tures well above the highest used in recipro- 
cating practice. It is unlikely that con* 
densing will ever be brought to success in 
British railway practice. To increase thermal 
efficiency the only alternative is to work at a 
temperature further above the atmospheric 
temperature than in current reciprocating 
practice. How that is to be achieved, and 
whether it is worth achieving, in order to 
make an efficient turbine locomotive, is an 
intriguing question. It is a familiar dictum 
of locomotive practice that maintenance 
troubles mount with the boiler pressure. 
New methods of boiler construction and new 
materials may make higher pressures and 
temperatures less costly, but can the present 
type of boiler ever be pressed far enough to 
make the non-condensing turbine thermally 
economical and still able to compete in 





capital cost and in availability with the simple 
reciprocating engine ? Almost in his opening 
words Mr. Bond says: “It cannot be too 
strongly emphasised that the keynote to 
success for any type of locomotive is sim. 
plicity and straightforward design. Thus 
alone can be secured the high availability 
which follows freedom from repairs in shop 
and running sheds.”” Whilst hoping sincerely 
that experiments will be continued with the 
turbine and other types of locomotives, we 
can never forget that these words of the 
author express a fundamental truth from 
which there is no means of escape. 


The Rating of Four-Cycle Oil Engines 


A PAPER, entitled “‘ A Basis for Determin- 
ing the Rating of Four-Cycle Oil Engines,” 
by A. C. Yeates, read before the Diesel 
Engine Users Association, on January 15th, 
has drawn attention to the question of oil 
engine rating, a matter of serious importance 
not only for engine users, but for the British 
oil engine manufacturing industry. This 
subject has the perennial interest attaching 
to all topics which remain controversial, and 
while the industry should be grateful to Mr. 
Yeates for reviewing procedures affording 
significant criteria, we cannot doubt that 
more attention should be devoted to the 
systematic and drastic testing of all models 
prior to the utterance, by the makers, of any 
precise statements as to their continuous 
load-carrying capacity. This applies, indeed, 
to all mechanisms, and we are reminded of 
some words used by Field Marshal Viscount 
Wavell in one of his Lees Knowles Lectures. 
He related how, in the old days in the Indian 
Army, the Artillery Committee subjected 
any new design of mountain gun to a very 
drastic test. They had it taken to the top of 
a tower, some hundred feet high, and thence 
dropped on to the ground below. If it was 
still capable of functioning it was given 
further trial ; if not, it was rejected as flimsy. 
The Committee reasoned that mules and 
mountain guns might easily fall down the 
billside and the guns, at least, must be made 
capable of surviving so trivial a misadventure. 

With any industrial prime mover, and with 
an internal combustion engine in particular, 
the bedrock requirement must always be 
dependable operation. British makers have 
a special obligation in ensuring that British 
products shall be dependable, and no over- 
loaded oil engine can be so described. Since 
the existing British Standard Specification 
leaves it to the individual to decide what is a 
reasonable rating for an engine of given 
cylinder dimensions, the actual load-carrying 
capacity of oil engines is usually detegmined 
by the engineers who operate and maintain 
them. These engineers will almost invariably 
attach major importance, not to B.M.E.P., 
exhaust temperature, exhaust gas analysis, or 
even to fuel consumption, but to long-term 
reliability. Whatever may be the difficulty 
in arriving at a valid rating, it is no less diffi- 
cult to reach dependable conclusions as to 
how far one should go in precautions and 
expenditure aimed at ensuring long-term 
reliability. This is what Sir William Stanier 
once called. “‘ preoccupation with reliability.” 
If, for example, the stamina of the engine, 
the prescience embodied in the installation 
accessories, and the permitted rating are such 
as would ensure (barring accident) an 
indefinitely long life, then the equipment 
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night far outlast the needs of the purchaser. 
In the case of a mining power plant, for 
aample, the revenue-earning life of a pro- 
perty may be—and frequently is—strictly 
jmited, and it could be deemed extravagant 
to base the plant on engines having a potential 
life of up to, say, fifty years when the life of 
the mine might be twenty years or less. 
Against this it must be remembered that it is 
bad engineering to add to the hazards of a 
mining industry the hazards of a power plant 
cut to the bone. Reliability must always 
remain the determining consideration, since 
loss of profits due to a stoppage of two or 
three days may wipe out the difference in 
frst cost between the higbly durable and the 
jess durable equipment. An engineer making 
the selection must recognise that if he cuts 
down the cost by putting up the rating he will 
almost certainly lessen the dependability, 
and his client, when an involuntary stoppage 
takes place, will justifiably regard him as a 
bad adviser. There is no such thing as an 
engine which will provide good service for a 
predetermined number of workirg years and 
then collapse punctually into scrap. 

Military requirements must not be confused 
with industrial requirements. Each has its 
proper function and it is a rough rule that the 
operational hazard increases as the weight 
There is no 
record of any aircraft engine which is kept 
in operational service for more than fifteen 
hundred flying hours without complete over- 
haul. On the other hand, a stationary heavy- 
oil engine will run for ten times as many 
hours between overhauls and even longer 
runs are not infrequent. There will, of course, 
be a very great difference in weight, the 
industrial engine being up to 120 times 
heavier, power for power, than the aircraft 
engine. In this connection it is to be noted 
that engine ratings are quoted without 
definition of engine weight, though we have 
yet to encounter an experienced engineer whe 
would not agree with the general proposition 
that as the weight per horsepower is reduced 
we must expect increase in the frequency of 
overhaul; that is, in order to ensure an 
equaily high standard of reliabiJity in the 
light-weight as in the heavier engine. One 
speaker in the discussion on Mr. Yeates’ 
paper pointed out that, in railway practice, a 
given type of steam locomotive was employed 
on classified duties. For example, if hauling 
fast passenger trains, the permitted load 
would be so much, depending on the section 
ofthe line. If hauling freight trains, the load 
would differ with the class of traffic and the 
section of the line over which it was hauled. 
He suggested that whatever might be arrived 
at in regard to oil engine rating, attention 
should be paid to classification of duties. It 
was no good using a whippet for doing the 
work of a bulldog. All users appear to agree 
that low-running costs, low maintenance, and 
high reliability go together. A high degree of 
reliability should not be sacrificed for the 
sake of a high rating, and while rating is 
hecessarily a controversial matter, it will not 
be doubted by any experienced user that in 
normal engines working with atmospheric 
induction the best operating results are 
obtained with mean effective pressures lower 
than the maximum at which the engine will 
continue to function with satisfactory fuel 
consumption. As for supercharging, there is 
4 dearth of authentic figures showing the 
performances (including liner wear) of super- 


charged engines operating on long non-stop 
runs at really high average mean effective 
pressures. The fact is that with the piston 
engine we cannot have it both ways, so that 
we must not expect to combine low main- 
tenance and long life with high ratings. Nor 
must we forget that low maintenance is 
invariably associated with reliability in 
service. Ralph H. Miller, chief engineer of 
the Worthington Pump and Machinery Cor- 
poration, Buffalo, put this very emphatically 
in a recent discussion on oil engines for rail 
traction service. “The proper approach,” 
he said, ‘‘ is to so design and rate the engine 
that it will require no repairs except at 
regular scheduled stopping periods. Unless 
this can be accomplished the diesel engine 
has no future as a road locomotive prime 
mover.” 

It is apt to be forgotten that, while the 
maximum cylinder pressure in the direct- 
injection engine does not vary very much as 
the load falls, at all events down to about 
half-load, the heat transmission falls rapidly 
as the engine output diminishes. This can 
readily be appreciated by considering the 
reduction in the weight of fuel injected. 
Moreover, with fall in cylinder temperature— 
the reference here is to engines working with 
atmospheric induction—there is an improve- 
ment, other conditions remaining the same, 
in volumetric efficiency and thus in com- 
bustion efficiency. Consequently, though 
there may be little change in the shock 
loading on motion work, bearings, frame, &c., 
there are other significant changes due to 
falling load, changes which cannot be without 
effect on the wear of the engine in those of its 
parts which are most sensitive to wear. We 
do not doubt that Mr. Yeates’ paper will have 
the effect of drawing much-needed attention 
to the considerations upon which rating must 
be based, and we agree that a really sensible 
basis of rating is devoutly to be desired. If 
we do not arrive at such a basis then many 
engine users will continue to find that their 
engines, like the German clock referred to by 
Shakespeare in “‘ Love’s Labour’s Lost,”’ are : 


“ Still a-repairing ; ever out of frame ; 
And never going aright, being a watch, 
But being watch’d that it may still go right !”’ 








Obituary 
FRANK PARKINSON 


Mr. Frank Parxrnson, LL.D., M.I.E.E., 
was chairman and joint managing director 
of Crompton Parkinson, Ltd., and its asso- 
ciated group of companies. By his death, 
briefly recorded last week the British elec- 
trical industry has lost an outstanding 
figure. 

Frank Parkinson was born at Guiseley, near 
Leeds. He served his apprenticeship with 
Rhodes Motors, of Riverside Works, Don- 
caster, a firm of which he was later appointed 
assistant works manager. He held that 
position until 1908. During his apprentice- 
ship he attended evening classes and passed 
the City and Guilds course of machine design 
in the honours grade. During the period 
from 1905 until 1908 he gained a scholarship 
and studied at the Yorkshire College, which 
later became Leeds University. 

On coming of age, he founded his own firm, 
F. Parkinson and Co., at Leeds, and began 
manufacturing A.C. motors. In.1913 he 
was joined by his brother Mr. Albert Parkin- 








son, M.B.E., and the firm was later known as 





F. and A. Parkinson, Ltd. In those early 
days Frank Parkinson was not only designer 


for the firm, but also salesman. Later, as 
the business grew, he and his brother became 
joint managing directors of the concern. In 
1927 an amalgamation was arranged with 
Crompton and Co., Ltd., of Chelmsford, and 
the late Colonel R. E. Crompton joined the 
board of directors. Thus was founded 
Crompton Parkinson, Ltd., now the con- 
trolling unit of a large group of electrical 
manufacturing companies, of which the best 
known are the British Electric Transformer 
Company, Ltd., Derby Cables, Ltd., Young 
Accumulators, Ltd., Electricars, Ltd., and 
A. E. Morrison and Son, Ltd. The remark- 
able and rapid development of the business, 
thus so shortly recorded, was in particular the 
work of Frank Parkinson. For, in addition to 
his considerable technical ability, he had also 
a gift for administration and great courage 
and determination. These qualities fitted him 
to become one of the leaders of the electrical 
manufacturing industry. 

Throughout his life Mr. Parkinson took a 
lively interest in education. In 1936 he 
made a gift to the University of Leeds of 
£50,000 for a scholarship fund, which he 
followed in December of the same year 
with a further gift of £200,000 for 
the erection of the central block in 
the new university buildings. These 
gifts were made with the object of ensur- 
ing that future generations should be 
better equipped technically than earlier 
generations had been, for he held the view 
that in every section of our work—in industry 
commerce, and science—the future would 
make much heavier demands on the younger 
generation than had yet been known. He 
thought that provincial universities were the 
best instruments for achieving his objects, 
because he believed that sterling quality and 
character existed in the provinces to a greater 
degree than in other parts of the country, 
and that the older universities were not so 
well qualified to meet his objects since they 
drew their students from a different strata 
of society. In January, 1939, the University 
of Leeds conferred on Mr. Frank Parkinson 
the degree of Doctor of Laws. Another 
educational bequest of Mr. Parkinson’s was 
the gift in 1938 of £1000 to Newnham College, 
Cambridge, for its building fund. 

At the outbreak of the recent war Mr. 
Parkinson was invited to join the Ministry of 
Supply to organise the electrical equipment 
of ordnance factories, and he was later 
appointed Deputy Director-General of Con- 
tracts. He was also entrusted with the build- 
ing and operating of a large small-arms 
factory at Roncaster. These heavy tasks 
he tackled with his accustomed great energy 
and ability, but there is no doubt that the 
work undermined his health. 

Outside his business and engineering 
interests, Mr. Parkinson was a musician of 
some merit. He was widely read, and took a 
great interest in modern farming. He was a 
member of the Institution of Electrical Engi- 
neers. Those who were privileged to know 
him best will mourn the loss of an outstanding 
engineer, whose great strength of character, 
cloaked by modesty, endeared him to thou- 
sands of his friends and workpeople, who will 
long cherish his memory. 








I.N.A. ANNUAL MEETINGS.—The annual meetings 
of the Institution of Naval Architects will be held 
on Wednesday, Thursday, and Friday, April 10th, 
llth, and 12th, at the Institute of Marine Engi- 
neers, 85, The Minories, E.C.3. The annual dinner 
will take place on Wednesday, April 10th, at 7.15 
for 7.30 p.m., at the Connaught Rooms, Great Queen 
Street, W.C.2. Applications for tickets for the 
dinner should be made to the secretary of the 
Institution, 10, Upper Belgrave Street, 8.W.1. 
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mechanism of these devices looks after both] aircraft, and even naval vessels, which Wen 
load and radius and frequently audible warnings | surplus, but things which were really wanted, 
are provided and “telltales” to indicate to|5uch as pots and pans, household requisita, 
supervisors if the safe margin has been exceeded. | *©xtiles, &c., were in short supply throughoy; 
Such indicators are required to be fitted to the world. There were also considerable quan. 


. ahi tities of engineers’ stores, includin 
most cranes subject to the Building (Amend- ’ : a li & con, 
ment) Regulations, and it is thought that iraotors:: oquymndat, ‘and teal and con 


struction plant of all kinds. § » 
reliance on such fitments “properly main- Lg ty age . ty mete hie 


: ‘ he went on to say, in surplus in considera 
tained ” is preferable to the system of weight | quantities, and were widely distributed rag 


theatres of war. They were, however, bulky 








Letters to the Editor 


(We do not hold ourselves responsible for the opini 
our correspondents) 


s of 





MECHANICAL ENGINEERS AND THE 
COAL-MINING INDUSTRY 


Sm,—I have read with jnterest the various 
articles published in THz ENGINEER from time 


“ 


to time on the coal-mining industry, and often 
wonder why no mention is made of mines mecha- 
nical engineers. It appears that for many years 
mechanical engineers have had no status at the 
mines, due to the Coal Mines Act. This lack of 
status has resulted in dissatisfaction and driven 
out of the industry not a few highly skilled 
mechanical engineers. With the demand for 
all-round mechanisation, one would have 
expected that the status of colliery mechanical 
engineers would have, from necessity, been 
placed on a proper footing. 

Some colliery concerns have found it essential 
to have mechanical engineers, and have given 
them control of the machinery, in spite of the 
Coal Mines Act omissions. 

Engineers in the Navy have long since been 
given status approaching their enhanced value. 

The Army has been obliged during this last 
war to bring into existence the R.E.M.E. corps. 

The time is long overdue when colliery mecha- 
nical engineers should be given their proper 
status under the Coal Mines Act. ‘ 

Large collieries to-day have such a variety of 
equipment which calls for the highest skill in 
mechanical engineering to control and operate 
their plants. 

There is ample scope for the mining engineer 
(or colliery manager) and the mechanical engi- 
neer in this, our most important basic industry, 
but the latter has no recognised status, which is 
regarded as being extremely unsatisfactory, 
and this position is driving out of the industry 
experienced men. 

There is not the least doubt that if the pro- 
fession of colliery mechanical engineers was 
properly recognised, given authority, and status 
under the Coal Mines Act, such arrangements 
would at once result in great improvements, 
increased outputs, and attract more skilled, 
mechanically minded engineers to the industry. 

This suggested status for the coal mines 
mechanical engineer is overdue, and is absolutely 
essential if we are going to get the best results 
from mechanisation. 

The training of a mining engineer varies so 
much from the necessary training for a mecha- 
nical engineer, and life is so short that few men 
can be expert mining engineers and at the same 
time expert mechanical engineers. We can see 
to-day the results of many mines trying to 
operate under mechanised condjtions without 

, statutory mechanical] engineers. 
MINER. 

Worksop, February 4th. 


CRANE LOADS 


Sin,—May I refer to the letter from Mr. 
Barnes, under the above heading, published in 
your issue of January 25th? I am also not 
without experience in the matter concerned, 
having for many years been a supervising engi- 
neer in the crane department of a leading 
engineering insurance company. 

I may say that I can recollect very few 
accidents which have arisen directly from 
erroneous estimation of the load by a slinger. 
My experience is that these men usually over- 
estimate the load. 

In any case, in connection with jib cranes, the 
load is not the only factor to be taken into 
account, but the radius of the jib plays an 
equally important part in the stability, and 
hence the safety, of the crane. 


marking visualised by Mr. Barnes. 

Dealing with your previous correspondent’s 
suggestions, in connection with marking castings 
by letters on the pattern, I must point out that 
this practice would not be without danger. 
Castings, particularly of the smaller size, often 
exceed the thickness of the pattern due to 
moulding methods. To illustrate this, I may 
say that we have here a standard part which is 
in frequent demand, the thickness of a large 
section of which was designed at #,in.; this 
dimension, however, can be exceeded without 
affecting use or safety. We find that, due to 
this thickening-up process, the part is sometimes 
cast by our suppliers at in. on this section. 
The increase in cast iron represents some 40 per 
cent. of the original weight of 19 lb. 
I note that Mr. Barnes does not suggest that 
castings of less than 5 cwt. should be marked, 
and this danger of thickening does not arise to 
any appreciable extent on castings of this size. 
At the same time, however, once the system of 
weight marking is established, it is felt that -it 
is likely to be applied generally throughout a 
total range of castings, large and small. This 
could be a source of danger if a number of small 
castings were being lifted and the load com- 
puted from the aggregate of the marked casting 
weights. 
I suggest, therefore, that, apart from the 
difficulty of locating weight markings on cast- 
ings, it is preferable to have no such markings 
than to have incorrect loads marked on the 
casting. One of the costly crane accidents 
(though fortunately not serious from a personal 
injury viewpoint) with which I have been con- 
cerned arose in this way for a machine which 
had to be lifted was wrongly marked as to load 
and resulted in overturning of the crane. 

K. B. Warwick, 
General Manager. 
Geo. W. King, Ltd., 
Hitchin, January 29th. 


Srr,—It was with interest I read the letter 
by M. F. Barnes, and as one who is also very 
much associated with lifting tackle in all its 
various classes, I heartily agree that all weights 
should be marked, as he suggests. These are 
sometimes available from delivery notes when 
the article is new, but in the vast field of second- 
hand machinery it rarely applies. In conjunc- 
tion, slinging points should be marked or 
painted, therefore saving much time when 
handling strange or unusual articles. 
Touching upon the Factories Act, 1937, what 
is the official definition of a ‘‘ competent 
person’’ and in conclusion, why are such 
important items of lifting tackle as eye-bolts 
not included in the list of tackle named ? 

A. W. HENSON. 
Poole, Dorset, February 4th. 








Government Surplus Stocks 


In a luncheon speech delivered to the Engi- 
neering Industries Association at the Waldorf 
Hotel, on Friday, February Ist, General Sir 
Wilfred Lindsell, who is in charge of the Board 
of Trade department dealing with the disposal 
of Government surplus stores, spoke on some of 
his problems and the criticisms which had been 
made as to the comparative slowness of disposal 
of these goods. General Lindsell said that 


and heavy, and required a good deal of moving 
Unfortunately, transportation facilities we, 
painfully lacking in all parts of the work 
except perhaps the United States of America 
The late Coalition Government had drawn up, 
White Paper on the Disposal of Governmen 
Surplus Stores, which was approved by Parijs, 
ment, and the principles of that White Pa 
remained the policy of the present Governmen, 
The principles were all right, but there were ap, 
to be a lack of common sense and a lack of elas. 
ticity in interpreting and applying those prip. 
ciples. Many Government Departments wey 
concerned, and a measure of compromise haj 
often to be found. With the uncertainty o 
future needs, the holding departments hesitate) 
to declare their stores surplus. When th 
surplus was known, the General’s department 
had to negotiate the terms and conditions oj 
sale and find a compromise somewhere, which, 
while protecting the ultimate buyer, would no 
hamper the manufacturer in the redevelopment 
of his industry or the retailer in his legitimay 
trade. Finally, there was the problem of trans. 
port, which was at its worst for engineer’ 
stores, as such traffic had to compete with the 
pressing demands of transport for coal, food, 
and export goods. That was the problem 
General Lindsell said, and his department was 
doing its best to solve it. 








Deflation in France 


THE Government’s determination to pursu 
deflationary measures in France is likely to 
have widespread effects in the country’s indus- 
tries. For the first time for a long period a 
reduction of 758 million francs in the bank 
note circulation was recorded for the week 
ending January 17th. Fiduciary circulation is 
now 579,674 million francs. 

The following are some of the principal 
points in the Government’s financial plan :— 
Increases in salaries will be strictly pro- 
hibited, but in time overtime rates may bk 
revised as providing a stimulus to production. 
Suspension of the recruitment and promotion 
of gjvil servants, and lifting of the retiring age 
limit. Services and administrations are likely 
to be cut, and staff moved from certain branches. 
New taxation measures will be introduced to 
accelerate the payment of the solidarity tax. 
Surtax payments will be made over one year 
and taxes on inheritances over two years. 
Certain foreign holdings may be requisitioned, 
new industries nationalised, and shareholders 
expropriated. The following are likely to be 
considered for nationalisation :—(1) Certain 
large conimercial banks, e.g., Banque de Paris 
and Banque de |’Union Parisienne ; (2) certain 
assurance companies; (3) mining companies; 
(4) partial nationalisation of the Merchant 
Navy, river transport, and interior navigation 
freight. 

The price of coal is to be raised, except where 
it is used in the production of electricity, gas, 
and the metal industry. 

General increases in rail travel costs, except 
for workmen’s tickets. 

Forty milliard francs is to be saved from Army 
expenditure. The 1943 class is to be demobilised 
quickly and further conscription suspended. 
There will be a pause in all arms manufacture 
and production for the Army. 

Luxury industries are to be stimulated, but 
production will be reserved for the expo 
market to enable France to make essentisl 
purchases abroad. 

A drive to collect money owing to the 
Treasury in fines is to be made. Out of # 
milliard francs only 3 milliards have yet be 








There are on the market a large number of 
automatic safe load/radius indicators. The 


\ 


there were plenty of war munitions, obsolete 


received by the Treasury. 
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The Institution of Locomotive Engineers 





N January 30th, Mr. R. OC. Bond read a 
paper entitled “Ten Years’ Experience 
with the L.M.S. 4-6-2 Non-Condensing 
Turbine Locomotive, ‘No. 6202,’” some 
extracts from which follow on page 136. 
The discussion was opened by Sir William 
Stanier. He said that one of the troubles 
with the turbine locomotive was due to the 
arrangement of the control, which was in 
the position usually occupied by the reversing 
grew. When rotated clockwise, the six 
valves for the forward turbine were operated, 
and when rotated anti-clockwise the three 
valves for the reverse turbine were operated. 
Interlocking mechanism prevented the reverse 
turbine clutch from being engaged until the 
handle was in the neutral position. The 
int was that the interlock must not be 
released until the engine had stopped. Before 
the war they had under consideration a 
scheme by which when the wheel was rotated 
anti-clockwiseand came totheneutral position 
it would be locked there until the engine 
stopped, and then, when it was moved back 
to open the reverse turbine valves, it would 
automatically engage the clutch and then 
open the valves. That would avoid the neces- 
sity for a man from the C.M.E.’s department 
being on the engine all the time to see that 
the drivers did not make a mistake and 
damage the gear. 

There was another interesting fact about 
the engine which he did not think had been 
quite appreciated. He believed that it was 
the only engine built in this country with 
roller bearings for all the wheels. He had 
been interested in reading the paper to see how 
little trouble those roller bearings had given. 

He had always felt that the engine had 
been very successful, especially having regard 
to past experience with turbine locomotives. 
It was largely from the information that the 
Americans were able to get from it, which, 
he admitted, was rather limited, that they 
were encouraged to build the turbine loco- 
motive for the Pennsylvania Railroad.* 

Colonel H. Rudgard said he had had the 
engine to run for seme time and would like to 
testify to the comfort in riding on the engine 
when it was running at speed.t It was so 
pronounced that one did not feel that one 
was on a locomotive at all. With regard to 
its performance in traffic at the present time, 
it could be said definitely that they had very 
great confidence in it, and put it on to trains, 
and even special trains, that they required to 
maintain time. They had no qualms about 
putting it in traffic. The teething troubles 
seemed, at the moment to have been very 
mocessfully overcome. 

They had had a certain amount of trouble 
with the fire-box and the tubes, and espe- 
cially the large tubes in the fire-box, getting 
very dirty. It was necessary to stop the 
engine for a thorough clean-out more often 
than would be necessary with an ordinary 
reciprocating engine of its type. That was 
something which had to be tackled and over- 
come if they were to have the availability 
Which he felt they would be able to obtain 
with the turbine locomotive when it was fully 
developed. There was no doubt that they 
Were getting a very fine availability from the 
ordinary 4-6-2s. They were attempting to 
get 100,000 miles a year out of them at the 
present time. It would be a difficult task to 
develop the turbine locomotive in such a way 





* Seo Taz ENGINEER, December 7th, 19465. 


| Seo Tie Exenvmen, April 19th, 26th, and May 3rd, 
1940, “Turbine Locomotive Experiences” by Edward 


as to compare with that, but from his know- 
ledge of what had transpired and of the 
present performance of “ No. 6202” he felt 
that the possibilities were great. It was a 
high standard, however, to have to attain. 

Mr. E. S. Cox, after giving some interesting 
particulars about the Pennsylvania loco- 
motive, on whose footplate he had had a run, 
ask the author, if the capacity of the 
turbine drive was to be exploited to the full, 
how was it going to be possible to get a 
reasonable thermal efficiency if it was going 
to be necessary to use back pressures of 15 Ib. 
to 20 Ib. per square inch in order to maintain 
the necessary steam production for very high- 
power outputs ? 

One considerable preoccupation which he 
found in the minds of American engineers was 
the high steam consumption which was 
alleged to take place at low speeds. The 
author said that that feature had not been 
serious on the English engine, but he 
wondered whether the author thought that 
it would impede the development of the loco- 
motive for high-speed services. 

The author had referred to the inspection 
which certain mishaps had made it necessary 
to give to the links and parts of the flexible 
drive. Could the author say whether any 
part of that inspection could be given while 
the engine was at work, or was it going to be 
necessary each time to withdraw it from 
service ? 

Mr. E. C. Poultney showed a number of 
slides and described the American engine. 

Mr. M. A. Crane said all those who had 
hgard the paper could not but be enthusiastic 
about the turbine locomotive, but would 
ask themselves whether it was probable that 
any more such locomotives would be built. 
The author expressed what he was careful to 
call a personal opinion, to which due atten- 
tion must be paid, but everyone would 
anxiously await the next turbine locomotive, 
or the next batch of such locomotives, built 
by the L.M.S., because that would prove 
whether it was really worth while. 

Any form of motive power which was to 
compete with the ordinary reciprocating 
engine had to be very good indeed. The 
L.M.S. turbine locomotive was certainly 
good, but he wondered whether it was good 
enough, bearing in mind all the attempts 
which had been made in the last hundred 
years to oust the ordinary reciprocating loco- 
motive, and bearing in mind also main- 
tenance costs over the whole life of the loco- 
motive and not over its first few years only. 
The author had not given any information 
about the cost of building the locomotive, 
apart from the remark that it was more 
expensive to build, a fact which would 
readily be understood. Building costs might 
come down when more locomotives of the 
same type were constructed. 

He did not think that the power developed 
by the reverse turbine of the L.M.S. loco- 
motive was given in the paper, but it was 
interesting to note that the Pennsylvania 
reverse turbine gave a tractive effort of 
65,000 lb., as against 70,0001b. in the 
forward turbine. No doubt that was done in 
view of the experience of the L.M.S., to which 
the author referred—the difficulty of handling 
a train with the low power of the reverse 
turbine. 

Mr. H. Holeroft remarked that it was 
evident from the very full and frank account 
of the L.M.S. turbine locomotive given in the 
paper that it was an undoubted success in 





. Livesay. 


the field in which it had been employed, but 





pointed out that the tendency nowadays was 
to make engines general purpose, and for 
that reason they had to be capable of 
operating freight and passenger trains as 
occasion required. During the war stream- 
line locomotives had been employed on heavy 
goods trains, and’on the Southern Railway 
the “ Pacific” engines working between 
Exeter and Salisbury regularly worked 
freight trains one way and passenger trains 
the other. He was very doubtful whether a 
turbine locomotive could compete with a 
reciprocating engine under those conditions. 
Another point of interest from the operating 
side was the fact that it was necessary to 
have selected engine crews. The turbine 
locomotive could not be entrusted to indis- 
criminate staffing, and at present a man 
from the chief mechanical engineer’s depart- 
ment had to be carried on the footplate to 
look after it. 

He would like to know whether the turbine 
locomotive had been working on fully 
softened water, and what would happen to 
the turbine blading if the water were not 
fully softened or if unsoftened water were 
used 


The author had emphasised that the per- 
missible axle loading of the turbine locomo- 
tive was 24 tons, as against 224 tons on a 
reciprocating engine. That was due to the 
absence of hammer blow on the turbine 
engine, but there was no necessity whatever 
to use reciprocating weights in the case of 
three-cylinder .and four-cylinder engines, 
because they were self-balanced as far as 
the fore-and-aft motion was concerned, and 
it was only necessary to balance moments. 
None of the Southern Railway engines built 
in recent years had any reciprocating balance 
weights at all, with the consequence that the 
bridge stress diagrams taken from those 
engines were even smoother than those from 
the electric stock. 

It was interesting to note that the variable 
blast pipe had again been removed. Attempts 
to use those refinements always seemed to 
come to a bad end. 

As far as future development was con- 
cerned, the superheat was limited by the fact 
that the engine exhausted at about 5 lb. or 
10 lb. above atmosphere, and pressure was 
limited by the construction of the boiler. 
Unless one were going to depart from the 
ordinary stayed fire-box and go in for some 
unusual construction, nothing higher than 
about 300 lb. per square inch was permissible. 

Mr. J. E. Spears referred to a few points 
concerning the roller bearings. The starting 
resistance of the engine would be in the neigh- 
bourhood of 4 Ib. per ton so far as the bearings 
were concerned, compared with 16]b. or 
18 lb. per ton with plain bearings. 

Mr. J. R. Gould asked whether it could be 
stated that the L.M.S. turbine locomotive 
was definitely considered to be more efficient 
than the usual type of reciprocating engine. 
The L.M.S., he said, were, of course, to be 
congratulated on the departure from ordinary 
locomotive practice which the construction 
of the turbine locomotive entailed, and that 
sort of thing should be encouraged, because 
the cost of fuel was soaring and something 
should be done to improve fuel efficiency. 
The main question which arose, therefore, was 
whether the turbine locomotive was more 
efficient than the ordinary reciprocating 

ne. 

Mr. H. Cantlie, commenting on what Mr. 
Gould had said, said it looked as though the 
turbine locomotive was a technical success, 
but it was important to know whether it was 
@ commercial success also. It was easy to 
understand what was meant by the reference 





to commercial success, and he thought that 
that was what Mr. Gould had in mind. It 
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Letters to the Editor 


(We do not hold ourselves re ponsible for the opinions of 
our correspondents) 





MECHANICAL ENGINEERS AND THE 
COAL-MINING INDUSTRY 


Sm,—I have read with jnterest the various 
articles published in THE ENGINEER from time 
to time on the coal-mining industry, and often 
wonder why no mention is made of mines mecha- 
nical engineers. It appears that for many years 
mechanical engineers have had no status at the 
mines, due to the Coal Mines Act. This lack of 
status has resulted in dissatisfaction and driven 
out of the industry not a few highly skilled 
mechanical engineers. With the demand for 
all-round mechanisation, one would have 
expected that the status of colliery mechanical 
engineers would have, from necessity, been 
placed on a proper footing. 

Some colliery concerns have found it essential 
to have mechanical engineers, and have given 
them control of the machinery, in spite of the 
Coal Mines Act omissions. 

Engineers in the Navy have long since been 
given status approaching their enhanced value. 

The Army has been obliged during this last 
war to bring into existence the R.E.M.E. corps. 

The time is long overdue when colliery mecha- 
nical engineers should be given’ their proper 
status under the Coal Mines Act. ; 

Large collieries to-day have such a variety of 
equipment which calls for the highest skill in 
mechanical engineering to control and operate 
their plants. 

There is ample scope for the mining engineer 
(or colliery manager) and the mechanical engi- 
neer in this, our most important basic industry, 
but the latter has no recognised status, which is 
regarded as being extremely unsatisfactory, 
and this position is driving out of the industry 
experienced men. 

There is not the least doubt that if the pro- 
fession of colliery mechanical engineers was 
properly recognised, given authority, and status 
under the Coal Mines Act, such arrangements 
would at once result in great improvements, 
increased outputs, and attract more skilled, 
mechanically minded engineers to the industry. 

This suggested status for the coal mines 
mechanical engineer is overdue, and is absolutely 
essential if we are going to get the best results 
from mechanisation. 

The training of a mining engineer varies so 
much from the necessary training for a mecha- 
nical engineer, and life is so short that few men 
can be expert mining engineers and at the same 
time expert mechanical engineers. We can see 
to-day the results of many mines trying to 
operate under mechanised condjtions without 

, statutory mechanical engineers. 
MINER. 

Worksop, February 4th. 


CRANE LOADS 


Sirn,—May I refer to the letter from Mr. 
Barnes, under the above heading, published in 
your issue of January 25th? I am also not 
without experience in the matter concerned, 
having for many years been a supervising engi- 
neer in the crane department of a leading 
engineering insurance company. 

I may say that I can recollect very few 
accidents which have arisen directly from 
erroneous estimation of the load by a slinger. 
My experience is that these men usually over- 
estimate the load. 

In any case, in connection with jib cranes, the 
load is not the only factor to be taken into 
account, but the radius of the jib plays an 
equally important part in the stability, and 
hence the safety, of the crane. 

There are on the market a large number of 


supervisors if the safe margin has been exceeded, 
Such indicators are required to be fitted to 
most cranes subject to the Building (Amend- 
ment) Regulations, and it is thought that 
reliance on such fitments “properly main- 
tained ” is preferable to the system of weight 
marking visualised by Mr. Barnes. 

Dealing with your previous correspondent’s 
suggestions, in connection with marking castings 
by letters on the pattern, I must point out that 
this practice would not be without danger. 
Castings, particularly of the smaller size, often 
exceed the thickness of the pattern due to 
moulding methods. To illustrate this, I may 
say that we have here a standard part which is 
in frequent demand, the thickness of a large 
section of which was designed at #,in.; this 
dimension, however, can be exceeded without 
affecting use or safety. We find that, due to 
this thickening-up process, the part is sometimes 
cast by our suppliers at ;j,in. on this section. 
The increase in cast iron represents some 40 per 
cent. of the original weight of 19 lb. 
I note that Mr. Barnes does not suggest that 
castings of less than 5 cwt. should be marked, 
and this danger of thickening does not arise to 
any appreciable extent on castings of this size. 
At the same time, however, once the system of 
weight marking is established, it is felt that -it 
is likely to be applied generally throughout a 
total range of castings, large and small. This 
could be a source of danger if a number of small 
castings were being lifted and the load com- 
puted from the aggregate of the marked casting 
weights. 
I suggest, therefore, that, apart from the 
difficulty of locating weight markings on cast- 
ings, it is preferable to have no such markings 
than to have incorrect loads marked on the 
casting. One of the costly crane accidents 
(though fortunately not serious from a personal 
injury viewpoint) with which I have been con- 
cerned arose in this way for a machine which 
had to be lifted was wrongly marked as to load 
and resulted in overturning of the crane. 

K. B. Warwick, 
General Manager. 
Geo. W. King, Ltd., 
Hitchin, January 29th. 


Srr,—It was with interest I read the letter 
by M. F. Barnes, and as one who is also very 
much associated with lifting tackle in all its 
various classes, I heartily agree that all weights 
should be marked, as he suggests. These are 
sometimes available from delivery notes when 
the article is new, but in the vast field of second- 
hand machinery it rarely applies. In conjunc- 
tion, slinging points should be marked or 
painted, therefore saving much time when 
handling strange or unusual articles. 
Touching upon the Factories Act, 1937, what 
is the official definition of a ‘‘ competent 
person’’ and in conclusion, why are such 
important items of lifting tackle as eye-bolts 
not included in the list of tackle named ? 

A. W. HENSON. 
Poole, Dorset, February 4th. 








Government Surplus Stocks 


In a luncheon speech delivered to the Engi- 
neering Industries Association at the Waldorf 
Hotel, on Friday, February lst, General Sir 
Wilfred Lindsell, who is in charge of the Board 
of Trade department dealing with the disposal 
of Government surplus stores, spoke on some of 
his problems and the criticisms which had been 
made as to the comparative slowness of di 

of these goods. General Lindsell said that 


mechanism of these devices looks after both 
load and radius and frequently audible warnings 
are provided and “ telltales’’ to indicate to 


ne 
aircraft, and even naval vessels, which we, 
surplus, but things which were really wanted, 
such as pots and pans, household requisite 
textiles, &c., were in short supply throughoy 
the world. There were also considerable quan. 
tities of engineers’ stores, including 
tractors’ equipment, and building and gp. 
struction plant of all kinds. Such stores Were, 
he went on to say, in surplus in considerable 
quantities, and were widely distributed in qj 
theatres of war. They were, however, b 
and heavy, and required a good deal of moving 
Unfortunately, transportation facilities Wwe, 
painfully lacking in all parts of the worl 
except perhaps the United States of America, 
The late Coalition Government had drawn up g 
White Paper on the Disposal of Government 
Surplus Stores, which was approved by Parlia. 
ment, and the principles of that White Paper 
remained the policy of the present Government, 
The principles were all right, but there were apt 
to be a lack of common sense and a lack of elas. 
ticity in interpreting and applying thoso prin. 
ciples. Many Government Departments were 
concerned, and a measure of compromise had 
often to be found. With the uncertainty of 
future needs, the holding departments hesitated 
to declare their stores surplus. When the 
surplus was known, the General’s department 
had to negotiate the terms and conditions of 
sale and find a compromise somewhere, which, 
while protecting the ultimate buyer, would not 
hamper the manufacturer in the redevelopment 
of his industry or the retailer in his legitimate 
trade. Finally, there was the problem of trans. 
port, which was at its worst for engineers’ 
stores, as such traffic had to compete with the 
pressing demands of transport for coal, food, 
and export goods. That was the problem 
General Lindsell said, and his department was 
doing its best to solve it. 








Deflation in France 


THE Government’s determination to pursue 
deflationary measures in France is likely to 
have widespread effects in the country’s indus- 
tries. For the first time for a long period a 
reduction of 758 million francs in the bank 
note circulation was recorded for the week 
ending January 17th. Fiduciary circulation is 
now 579,674 million francs. 

The following are some of the principal 
points in the Government’s financial plan :— 
Increases in salaries will be strictly pro- 
hibited, but in time overtime rates may be 
revised as providing a stimulus to production. 
Suspension of the recruitment and promotion 
of civil servants, and lifting of the retiring age 
limit. Services and administrations are likely 
to be cut, and staff moved from certain branches. 
New taxation measures will be introduced to 
accelerate the payment of the solidarity tax. 
Surtax payments will be made over one year 
and taxes on inheritances over two years. 
Certain foreign holdings may be requisitioned, 
new industries nationalised, and shareholders 
expropriated. The following are likely to be 
considered for nationalisation :—({1) Certain 
large conimercial banks, e.g., Banque de Paris 
and Banque de |’Union Parisienne ; (2) certain 
assurance companies; (3) mining companies ; 
(4) partial nationalisation of the Merchant 
Navy, river transport, and interior navigation 
freight. 

The price of coal is to be raised, except where 
it is used in the production of electricity, gas, 
and the metal industry. 

General increases in rail travel costs, except 
for workmen’s tickets. 

Forty milliard francs is to be saved from Army 
expenditure. The 1943 class is to be demobilised 
quickly and further conscription suspended. 
There will be a pause in all arms manufacture 
and production for the Army. 

Luxury industries are to be stimulated, but 
production will be reserved for the export 
market to enable France to make essential 
purchases abroad. 

A drive to collect money owing to the 
Treasury in fines is to be made. Out of 42 
milliard francs only 3 milliards have yet been 








automatic safe load/radius indicators. The 
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there were plenty of war munitions, obsolete 


received by the Treasury. 
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The Institution of Locomotive Engineers 





(ys January 30th, Mr. R. O. Bond read a 
paper entitled “Ten Years’ Experience 
with the L.M.S. 4-6-2 Non-Condensing 
Turbine Locomotive, ‘No. 6202,’” some 
extracts from which follow on page 136. 
The discussion was opened by Sir William 
Stanier. He said that one of the troubles 
with the turbine locomotive was due to the 
arrangement of the control, which was in 
the position usually occupied by the reversing 
sorew. When rotated clockwise, the six 
valves for the forward turbine were operated, 
and when rotated anti-clockwise the three 
valves for the reverse turbine were operated. 
Interlocking mechanism prevented the reverse 
turbine clutch from being engaged until the 
handle was in the neutral position. The 

int was that the interlock must not be 
released until the engine had stopped. Before 
the war they had under consideration a 
scheme by which when the wheel was rotated 
anti-clockwiseand cametotheneutral position 
it would be locked there until the engine 
stopped, and then, when it was moved back 
to open the reverse turbine valves, it would 
automatically engage the clutch and then 
open the valves. That would avoid the neces- 
sity for a man from the C.M.E.’s department 
being on the engine all the time to see that 
the drivers did not make a mistake and 


. damage the gear. 


There was another interesting fact about 
the engine which he did not think had been 
quite appreciated. He believed that it was 
the only engine built in this country with 
roller bearings for all the wheels. He had 
been interested in reading the paper to see how 
little trouble those roller bearings had given. 

He had always felt that the engine had 
been very successful, especially having regard 
to past experience with turbine locomotives. 
It was largely from the information that the 
Americans were able to get from it, which, 
he admitted, was rather limited, that they 
were encouraged to build the turbine loco- 
motive for the Pennsylvania Railroad.* 

Colonel H. Rudgard said he had had the 
engine to run for some time and would like to 
testify to the comfort in riding on the engine 
when it was running at oe | It was so 
pronounced that one did not feel that one 
was on a locomotive at all. With regard to 
its performance in traffic at the present time, 
it could be said definitely that they had very 
great confidence in it, and put it on to trains, 
and even special trains, that they required to 
maintain time. They had no qualms about 
putting it in traffic. The teething troubles 
seemed, at the moment to have been very 
successfully overcome. 

They had had a certain amount of trouble 
with the fire-box and the tubes, and’ espe- 
cially the large tubes in the fire-box, getting 
very dirty. It was necessary to stop the 
engine for a thorough clean-out more often 
than would be necessary with an ordinary 
reciprocating engine of its type. That was 
something which had to be tackled and over- 
come if they were to have the availability 
which he felt they would be able to obtain 
with the turbine locomotive when it was fully 
developed. There was no doubt that they 
were getting a very fine availability from the 
ordinary 4-6-2s. They were attempting to 
get 100,000 miles a year out of them at the 
present time. It would be a difficult task to 
develop the turbine locomotive in such a way 





* See Tux ENGINEER, December 7th, 1945, 


{ See Tux Enernunr, April 19th, 26th, and May 3rd, 
1940, ‘Turbine Locomotive Experiences” by Edward 
H. Livesay. 


as to compare with that, but from his know- 
ledge of what had transpired and of the 
present performance of “ No. 6202” he felt 
that the possibilities were great. It was a 
high standard, however, to have to attain. 

Mr. E. 8. Cox, after giving some interesting 
particulars about the Pennsylvania |loco- 
motive, on whose footplate he had had a run, 
ask the author, if the capacity of the 
turbine drive was to be exploited to the full, 
how was it going to be possible to get a 
reasonable thermal efficiency if it was going 
to be necessary to use back pressures of 15 Ib. 
to 20 lb. per square inch in order to maintain 
the necessary steam production for very high- 
power outputs ? 

One considerable preoccupation which he 
found in the minds of American engineers was 
the high steam consumption which was 
alleged to take place at low speeds. The 
author said that that feature had not been 
serious on the English engine, but he 
wondered whether the author thought that 
it would impede the development of the loco- 
motive for high-speed services. 

The author had referred to the inspection 
which certain mishaps had made it necessary 
to give to the links and parts of the flexible 
drive. Could the author say whether any 
part of that inspection could be given while 
the engine was at work, or was it going to be 
necessary each time to withdraw it from 
service ? 

Mr. E. C. Poultney showed a number of 
slides and described the American engine. 

Mr. M. A. Crane said all those who had 
hgard the paper could not but be enthusiastic 
about the turbine locomotive, but would 
ask themselves whether it was probable that 
any more such locomotives would be built. 
The author expressed what he was careful to 
call a personal opinion, to which due atten- 
tion must be paid, but everyone would 
anxiously await the next turbine locomotive, 
or the next batch of such locomotives, built 
by the L.M.S., because that would prove 
whether it was really worth while. 

Any form of motive power which was to 
compete with the ordinary reciprocating 
engine had to be very good indeed. The 
L.M.S. turbine locomotive was certainly 
good, but he wondered whether it was good 
enough, bearing in mind all the attempts 
which had been made in the last hundred 
years to oust the ordinary reciprocating loco- 
motive, and bearing in mind also main- 
tenance costs over the whole life of the loco- 
motive and not over its first few years only. 
The author had not given any information 
about the cost of building the locomotive, 
apart from the remark that it was more 
expensive to build, a fact which would 
readily be understood. Building costs might 
come down when more locomotives of the 
same type were constructed. 

He did not think that the power developed 
by the reverse turbine of the L.M.S. loco- 
motive was given in the paper, but it was 
interesting to note that the Pennsylvania 
reverse turbine gave a tractive effort of 
65,000 lb., as against 70,0001b. in the 
forward turbine. No doubt that was done in 
view of the experience of the L.M.S., to which 
the author referred—the difficulty of handling 
a train with the low power of the reverse 
turbine. 

Mr. H. Holeroft remarked that it was 
evident from the very full and frank account 
of the L.M.S. turbine locomotive given in the 
paper that it was an undoubted success in 








the field in which it had been employed, but 


pointed out that the tendency nowadays was 
to make engines general purpose, and for 
that reason they had to be capable of 
operating freight and passenger trains as 
occasion required. During the war stream- 
line locomotives had been employed on heavy 
goods trains, and’on the Southern Railway 
the “ Pacific” engines working between 
Exeter and Salisbury regularly worked 
freight trains one way and passenger trains 
the other. He was very doubtful whether a 
turbine locomotive could compete with a 
reciprocating engine under those conditions. 
Another point of interest from the operating 
side was the fact that it was necessary to 
have selected engine crews. The turbine 
locomotive could not be entrusted to indis- 
criminate staffing, and at present a man 
from the chief mechanical engineer’s depart- 
ment had to be carried on the footplate to 
look after it. 

He would like to know whether the turbine 
locomotive had been working on fully 
softened water, and what would happen to 
the turbine blading if the water were not 
fully softened or if unsoftened water were 
used. 

The author had emphasised that the per- 
missible axle loading of the turbine locomo- 
tive was 24 tons, as against 22} tons on a 
reciprocating engine. That was due to the 
absence of hammer blow on the turbine 
engine, but there was no necessity whatever 
to use reciprocating weights in the case of 
three-cylinder and four-cylinder engines, 
because they were self-balanced as far as 
the fore-and-aft motion was concerned, and 
it was only necessary to balance moments. 
None of the Southern Railway engines built 
in recent years had any reciprocating balance 
weights at all, with the consequence that the 
bridge stress diagrams taken from those 
engines were even smoother than those from 
the electric stock. 

It was interesting to note that the variable 
blast pipe had again been removed. Attempts 
to use those refinements always seemed to 
come to a bad end. 

As far as future development was con- 
cerned, the superheat was limited by the fact 
that the engine exhausted at about 5 lb. or 
10 lb. above atmosphere, and pressure was 
limited by the construction of the boiler. 
Unless one were going to depart from the 
ordinary stayed fire-box and go in for some 
unusual construction, nothing higher than 
about 300 lb. per square inch was permissible. 

Mr. J. E. Spears referred to a few points 
concerning the roller bearings. The starting 
resistance of the engine would be in the neigh- 
bourhood of 4 Ib. per ton so far as the bearings 
were concerned, compared with 16lb. or 
18 Ib. per ton with plain bearings. 

Mr. J. R. Gould asked whether it could be 
stated that the L.M.S. turbine locomotive 
was definitely considered to be more efficient 
than the usual type of reciprocating engine. 
The L.M:S., he said, were, of course, to be 
congratulated on the departure from ordinary 
locomotive practice which the construction 
of the turbine locomotive entailed, and that 
sort of thing should be encouraged, because 
the cost of fuel was soaring and something 
should be done to improve fuel efficiency. 
The main question which arose, therefore, was 
whether the turbine locomotive was more 
efficient than the ordinary reciprocating 

ne. 

Mr. H. Cantlie, commenting on what Mr. 
Gould had said, said it looked as though the 
turbine locomotive was a technical success, 
but it was important to know whether it was 
a commercial success also. It was easy to 
understand what was meant by the reference 
to commercial success, and he thought that 





that was what Mr. Gould had in mind. It 
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would be a pity if the turbine locomotive 
turned out to be a lone experiment which 
would go on for many years, neither worth 
perpetuating nor worth taking off the road. 
Was it a success, and therefore something 
which could be standardised, or was it a 
“might have been”? It would certainly 
take years of experiment to acquire the 
experience necessary to attain the maximum 
efficiency, and there was always the question 
of whether the improved performance of the 
engine was balanced or more than balanced 
by increased maintenance costs and shed 
charges. If it was not so balanced, it was a 
success ; if it was balanced, the locomotive 
was not a success. 

Colonel Rice asked for the author’s views 
on the comparative merit of electrical trans- 
mission and mechanical transmission in the 
case of a turbine locomotive. 

Mr. T. Henry Turner asked how seriously 
it was desirable to take Mr. Holcroft’s state- 
ment that locomotives must be general- 
purpose, because, he said, the decision regard- 
ing the L.M.S. turbine locomotive must be 
tied up with that. If they were never to 
design a special-purpose engine to run, for 
example, limited high-speed services, such 
as the “ Coronation” and “ Silver Jubilee ” 
before the war, then he was afraid that such 
an engine as that under discussion must be 
ruled out ; but he suggested that the railway 
managements would not make that dedision. 

The President (Mr. W. S. Graff-Baker) said 
there were two points which he would like to 
raise. First of all, fitting two turbines 
seemed something like cutting a big hole for 
the cat to go out and a little hole for the 
kitten. If one were going to have clutches, 
power or hand-operated, surely one might 
just as well have clutches and a reverse gear 
for the main turbine. There might be 
objections to that which the author could 
explain. 

The other question, with which he was sure 
that Mr. Spears would agree, was why roller 
bearings were not used throughout. If ever 
there was a case where the use of roller 
bearings was indicated it was on the gear 
train and turbine. Some part of the troubles 
experienced with the locomotive—and there 
were not very many, particularly in view of 
the early stage of the development—might 
have been avoided by using roller bearings 
throughout and having no reverse turbine. 

He did not know whether he could go all the 
way with Colonel Cantlie, because he did not 
think that the whole of the advantages of a 
machine could be shown up in a balance 
sheet in pounds, shillings, and pence. In 
many cases the advantages of machines arose 
not in regard to the main issues, but in regard 
to side issues—such things as Mr. Turner had 
spoken about, for instance. Smoother run- 
ning was bound to have advantages, not only 
for the passengers, but also in many direc- 
tions from the mechanical point of view. It 
might be very difficult to assess the advan- 
tages in lesser wear and tear on the track, but 
they might be very real. 

Mr. R. C. Bond, in reply, said he could not 
do more in the time available than touch 
very briefly on some of the questions which 
had been raised. The President had asked 
whether or not it was wise to fit two turbines. 
His personal feeling, based on experience 
obtained up to the present, was that the 
decision to fit a separate reverse turbine had 
been wise. Since that turbine had been re- 
designed and the control box tidied up, and 
since the steam reversing assisting cylinder 
was taken off, which happened in the early 
life of the locomotive, there had been no 
trouble at all with the reversing mechanism. 
He felt that there would probably have been 
far more trouble with a mechanism which 


endeavoured to change the direction of 
motion of the gear trains as a whole. There 
was no experience on which to base a decision 
as to whether that expression of opinion was 
borne out in practice, but that was his feeling 
after the experience which had been gained 
with the locomotive. 

The second point which the President 
raised concerned the use of roller bearings for 
the bearings of the reverse turbine and the 
gear train; and there he would say that 
unquestionably in any future development 
they would tend to use roller bearings if 
room could be found for them. Dr. Guy, he 
thought, would confirm his own view that the 
real difficulty which prevented a wider appli- 
cation of roller or ball bearings was that 
room for them could not be found within the 
confines of the available space. 

He had been asked whether the locomotive 
was @ commercial success. Sufficient time 
had not elapsed to make it possible to give a 
complete answer to that question, and he 
could not go further than to say that in his 
opinion the experience had been extremely 
encouraging. No other engine so funda- 
mentally different from ordinary types had 
run 300,000 miles or more in revenue-earning 
service. At that very moment it was on a 
special train from Liverpool, and no objection 
had been raised to it being used to work that 
special train, which had been in operation for 
a fortnight. The locomotive was doing its 
job magnificently, and he was quite certain 
that in the next five years the results obtained 
with it would be much more consistent than 
those obtained in the first ten years, during 
which the snags were being dealt with. 








L.M.S. Turbine Locomotive* 


By R. C. BOND 
INTRODUCTION 


Durine the ten years immediately preceding 
the outbreak of war in 1939 there had been in 
Great Britain a steady and continuous improve- 
ment in the design, performance, and overall 
commercial efficiency of the steam locomotive. 
Efforts had been particularly directed towards 
attaining greater availability of the locomotives 
for service, greater reliability, and reduced costs 
of repair, both in the shops and running sheds. 
Very notable results were achieved which are 
well known to the members of this Institution. 

Constant efforts were directed during the 
same period to improvements in thermal effi- 
ciency. The bulk of the work was necessarily 
concentrated on detailed improvements in the 
design of the conventional reciprocating loco- 
motive. The possibilities offered by radical 
departure from conventional design were, how- 
ever, not neglected, and in June, 1935, Sir 
William Stanier put into service on the L.M.S. 
Railway a 4-6-2 express passenger locomotive, 
similar in many respects to the “ Princess 
Royal ” design which had appeared in 1933, but 
driven by a non-condensing geared turbine. 

This locomotive has now been in service for 
ten years, during which time a great deal of 
valuable information has been obtained. As 
might be expected with a locomotive which is 
the first of its kind designed for express 
passenger service, and which differs so funda- 
mentally from normal practice, there have been 
problems; the solution of which, in some cases, 
required modifications to the original design. 
In general, however, the service which this loco- 
motive has given in long-distance express work- 
ings has been encouraging, and the purpose of 
this paper is to place on record the results which 
have so far been achieved and to amplify the 
description of this locomotive which has already 
appeared in the technical Press. 

It is felt that a recent announcement that the 
Pennsylvania Railroad has placed a non-con- 
densing turbine locomotive in service designed 
on similar principles, though much larger, may 
* The Institution of Locomotive Engineers, London, 
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lend added interest to an account of British 
experience. 

It cannot be too strongly emphasised that 
the keynote to success for any type of locomo. 
tive is simplicity and straightforward desi 
Thus alone can be secured the high availability 
which follows freedom from repairs in shops or 
running sheds. A locomotive can quite easily 
be loaded up with all manner of devices designed 
to secure reduction in fuel consumption, ang 
locomotive engineers have often been criticised 
in the past for lack of enterprise and excessiys 
caution in not more freely adopting extreme 
forms of so-called improvements. Their aim, 
however, must always be to achieve the lowest 
point on the curve of overall cost of locomotive 
power. Experience has so often shown in the 
past, and will again show in the future (though 
perhaps to a diminishing extent) that fue] 
economy has been purchased at a price in repair 
cost, overhead charges, and loss of availability 
which are quite out of proportion to the 
benefits secured. 

The possibilities inherent in turbine propul. 
sion are, however, most attractive, and if 
they can be developed without introducing 
disabilities in other directions, considerable 
improvement in performance should be secured, 


PERFORMANCE IN SERVICE 


The L.M.S. non-condensing turbine locomo. 
tive went into traffic in June, 1935, since when 
it has run 300,000 miles on main line express 
passenger services. It has principally been 
engaged on the Euston and Liverpool service, 
coming: down from London in the morning and 
returning on the 5.25 p.m. from Liverpool the 
same day, a daily run of 395 miles. Before the 
war, the up train was timed to cover 152-5 miles 
from Crewe to Willesden in 142 min., an average 
speed of 64 m.p.h., which, until the ‘ Corona- 
tion Scot” train came into regular service, was 
the fastest schedule on the L.M.S. Railway. The 
train load for a class “‘ 7 ’’ engine on this timing 
was limited to 360 tons. Since the war the 
schedule has been considerably increased, but 
so also has the train loading, which to-day 
averages sixteen coaches, equal to 480 to 500 
tons. 

From the point of view of traffic operation, 
this turbine locomotive has shown itself capable 
of meeting all requirements. As originally 
designed, the reverse turbine was deficient in 
power and tractive capacity, and difficulty and 
delay were sometimes experienced in backing 
a heavy train out of the arrival platforms at 
Euston en route to the carriage siding. This 
weakness was overcome, and the engine has 
since proved its ability to work the heaviest and 
fastest trains with ample capacity in reserve. 

In its early days, steaming was not always 
consistently good, but since the variable blast 
pipe gear was disconnected and set in the mini- 
mum position, this difficulty has been sur- 
mounted. Fire-bars giving 50 per cent. air 
space have ‘also been fitted, and to-day the 
engine steams satisfactorily with an almost 
inaudible exhaust, and is as easy to fire as the 
standard ‘“ Pacific’ locomotive. Some incon- 
venience was experienced on the footplate, due 
to steam and smoke blowing down over the cab 
windows before the wind deflector plates were 
fitted alongside the smoke-box. They have 
been completely effective, and conditions in the 
cab are now very comfortable. 

The engine rides well and is noticeably 
smoother than a reciprocating engine. The 
handling of the locomotive is simple, and the 
operation of the control-box perfectly straight- 
forward. 

It is naturally desirable, as far as possible, to 
confine the driving of the engine to a limited 
number of men, to ensure continuity of experi- 
ence and familiarity with its special charac- 
teristics. The normal link working, particularly 
during the war years, has prevented this being 
achieved, and it has been considered wise to 
have a chief mechanical engineer’s works’ man 
riding on the footplate. He has also been avail- 
able to give instruction where necessary to shed 
fitting steff on the daily examinations and 
routine maintenance attention. 

The continuous exhaust and absence of dis- 
turbing forces in the motion make it difficult 





to detect from the cab when the engine slips, 
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and as @ guide to the driver a speed indicator, 
driven from the trailing coupled wheel crank pin, 
temporarily removed from ell other engines 
during the war, has been retained on the turbine 
locomotive. 
It is as yet too early to say whether the steady, 
tle blast will have any effect in reducing fire- 
box maintenance costs. The wide fire-box 
poilers on the “ Princess Royal” engines are 
giving very good service, and of fifteen boilers, 
only one has so far required a new fire-box after 
nine years in service, equal to 536,167 miles. It 
was necessary also to use the boiler from the 
turbine locomotive on one of the standard 
engines for a period of nine months, during the 
time engine “‘ 6202” was in the shops in 1944. 
While no definite conclusion can yet be arrived 
at, the indications are that the turbine locomo- 
tive may show some advantage in this respect. 


RECORD OF AVAILABILITY 


At the commencement of the war the engine 
had been in service a relatively short time, 
during which it had not been entirely free from 
trouble. It required a certain amount of 

jalised individual attention, and it was 
therefore considered wise on account of war 
conditions, to take the engine out of traffic. It 
was stored in the paint shop at Crewe works 
from September, 1939, until July, 1941, when 
the demand for every available class ‘ 7” 

nger engine had become sufficiently urgent 
to justify the turbine locomotive being returned 
to traffic. 

The war has in other ways adversely affected 
the availability record of this engine. Deducting 
the time out of traffic in store, it will be seen that 
the total mileage of 300,000 has been accumu- 
lated in 105 months, equivalent to an average 
annual mileage, with all periods in shops for 
repairs included, of 28,500. As an overall 
record of availability, this figure does not com- 
pare favourably with the ‘ Princess Royal” 
and “ Coronation ” class 4~6—2s, which achieve 
an annual mileage under the present traffic con- 


ditions of 53,000 and 73,000 respectively. Under. 


normal peacetime conditions, these two classes 
of engine run approximately 80,000 miles per 
annum. During the last three full peacetime 
years from 1936 to 1938, the turbine engine 
averaged 54,205 miles per annum, with a 
maximum of 73,268 miles in 1936. It is solely 
the result of the altogether abnormal time, 
which for one cause or another “ No. 6202” 
has had to spend in the shops, that its avail- 
ability record to date is not a great deal better, 
and for this war conditions have been largely 
responsible. 

In assessing and passing judgment upon this 
record the following points must be borne in 
mind :— 

(1) Engine “ No. 6202” is the first of its 
kind built in this country for express pas- 
senger services. 

(2) It was, and still is, the only locomotive 
of its kind in service in Great Britain. 

(3) Although the design of turbines and 
gear transmission was already a highly 
developed art, their application to high-speed 
locomotive operation can reasonably be 
expected to involve a certain amount of modi- 
fications in design as the results of imper- 
fections revealed after short periods in service, 
as, in fact, so often happens with a new design 
of normal locomotive. 

(4) The time spent in shops was much 
longer than will be the case if and when there 
are sufficient of these turbine locomotives in 
service to justify the provision of a reasonable 
stock of spare parts. 

(5) The time spent in shops since return to 
service in 1941 was much increased due to 
preoccupation at the turbine makers’ works 
with vital war production, which made it 
impossible for repairs to turbines and trans- 
mission to proceed without delay or inter- 
ruption. 

(6) The failure of. the final drive and 
damage to the high-speed pinion in July, 
1943, resulting in a long period in shops, 
should properly be regarded as part of the 
price to be paid for new experience in un 
familiar fields. 

(7) Lack of experience with turbine drive 


inspections, which were perhaps not always 
necessary. 

Making due allowance for all that has been 
said above, it is submitted that the availability 
record of ‘‘ No. 6202” to date is by no means 
discouraging. It cannot be disputed that there 
is room for improvement, but it must also be 
remembered that development work of the 
kind necessary to eliminate the minor imper- 
fections which remain, has perforce been com- 
pletely suspended during the past six years. 
With the return to normal conditions, much 
will no doubt be done, and already a further 
improvement to the lubrication system, of which 
details will be given later, is under consideration. 


DyYNAMOMETER CaR TESTS 


Three series of dynamometer car tests 
between Euston, Carlisle, and Glasgow have 
been conducted with engine ‘* No. 6202 ” work- 
ing the “Royal Scot” express passenger 
services and similar trains. The tests were run 
in May and October, 1936, and in June, 1937, 
to the accelerated timings then in force. In 
the first and second series, one of the standard 
“Princess Royal” class engines, “‘ No. 6212” 
and “ No. 6210” respectively, was tested under 
similar conditions for comparative purposes. 
Neither the reciprocating engines nor the turbine 
locomotive had. any difficulty in keeping time 
on any section of the route with loads of the 
order of 500 tons behind the tender at an overall 
speed between London and Glasgow of 52 to 
55 m.p.h. 

From readings taken when coasting it appears 
that the internal resistance of the turbine loco- 
motive is only about 80 per cent. of that of a 
four-cylinder reciprocating engine of similar 
total weight. 


CoaL AND WATER CONSUMPTIONS 


In considering the coal and water consump- 
tions of the three engines, one or two preliminary 
comments are necessary. In the first place, 
engine ‘‘ No, 6212” had run 19,511 miles since 
its last service repair and piston and valve 
examination, whereas ‘‘ No. 6210” had run only 
1778 miles. This fact undoubtedly has a con- 
siderable bearing on the better results from 
“No. 6210,” although those from ‘“‘ No. 6212” 
are probably more representative of the average 
to be expected from the reciprocating engines 
as a class, which run 40,000 to 45,000 miles 
between piston and valve examinations. Both 
these engines steamed well throughout the tests, 
but during the first series, engine ‘“‘ No. 6202” 
was not consistently satisfactory in this respect, 
steam pressure averaging not more than 226 lb. 
per square inch. During the second and third 
series therefore the variable blast arrangement 
was disconnected and fixed in the minimum area 
position. Steaming was completely satisfactory 
as a result, but the tendency would be towards 
unduly high back pressure losses on the turbine 
when working heavily, with consequent increase 
in coal consumption. Further experiment on 
this question could ‘probably be carried out 
when conditions permit. Finally, during the 
last series of tests with the turbine locomotive 
some trouble was experienced with the exhaust 
steam injector. It would not pick up water 
without waste at the overflow, particularly 
when the engine was working easily, with two 
or three groups of nozzles open. As a result, 


TaBLeE I.—Percentage Coal and Water Economies 








Compared with...} ‘‘ No. ** No. * No. * No. 
6212.” | 6210.” | 6202.” | 6202.” 
(1) (2) 
Coal :— 
Ist series 7°8 0-23 -= — 
2nd series 11°2 4-1 3-87 me 
3rd series 13-7 6-6 6-4 2-63 
Water— 
Ist series 10-8 2-7 — — 
2nd series 17:8 10-4 7-9 = 
3rd series* a _- oa oo 

















* Water consumption not comparable. 


the live steam injector had to be used for con- 
siderable periods. _The water consumption 
figures were therefore not representative of the 
performance of this engine, and are ignored in 
the comparisons which follow. 





tended towards extra caution in making 


It will be seen from Table J, which shows the 


percentage economy in coal and water consump- 
tion, that the turbine locomotive gives a lower 
consumption of coal, varying from 7-8 to 
13-7 per cent., compared with “No. 6212,” 
and from 0-33 to 6-7 per cent. in relation to 
“No. 6210.”* | 

The turbine locomotive also shows a pro- 
gressive improvement in its own figures over 
each of the three series of tests, in which the 
only change of importance was the superheater, 
which gave higher steam temperatures. Table IT 
gives details of the average steam temperatures 
recorded by a pyrometer in the steam chest 
for each of the locomotives over certain of the 
harder sections of the route. 


TaBLe II.—Temperature of Steam in Steam Chest, 








deg. Fah. 
“ 6212 ” 
and ** 6202 *’ | “* 6202’ | ** 6202” 
6210" (1) (2) (3) 
super- | super- | super- | super- 
heater A| heater A| heater B| heater C 
Euston to 
Glasgow—} 
Willesden-Tring 574 575 690 
Stafford— 580 574 692 
Whitmore 682° F. 
Carnforth-Shap 578 580 685 { | average 
Summit 
Beattock-Summitj 589 585 685 
Glasgow to 
- ene et 
ddington-Beat- 565 576 675 
tock Summit i: 
Carlisle-Shap 574 570 685 [| 740° F. 
Summit with six 
Crewe-Whitmore} 572 576 670 || valves 
Bletchley-Tring 556 579 680 eg 

















The following conclusions can be drawn from 
these results :— 

(1) With the same average initial tempera- 
ture of approximately 575 deg. Fah., the 
turbine locomotive gives practically the same 
coal and water consumption as a reciprocating 
locomotive fresh out of the shops (‘‘ No. 
6210”), and an appreciable saving com- 
pared with one (‘‘No. 6212”) in average 
mechanical condition. This result is very 
broadly what can be expected. 

(2) With a forty-element superheater, 
which increased the average initial tempera- 
ture of the steam by 110 deg. Fah., the 
turbine locomotive shows increased per- 
centage economies compared with reciprocat- 
ing engines and an improvement on its own 
performance with the 32-element superheater. 

(3) With the same number of superheater 
flue tubes (forty), but with triplé element 
instead of the standard bifurcated type, a 
further economy of approximately 2-5 per 
cent. in coal consumption was obtained by 
the turbine locomotive, although the initial 
steam temperature was not further increased. 
The explanation of the additional 2-5 per 

cent. economy from the turbine locomotive in 
the final tests, compared with the second group, 
without any corresponding increase in the initial 
superheat temperature, lies in the effect which 
the design of superheater in the second series of 
tests had on the boiler efficiency. 

From the point of view of thermal efficiency, 
the whole of the tests point unmistakeably to 
the conclusion that, between the same limits of 
pressure and temperature, the non-condensing 
turbine locomotive does not show any large 
economy compared with a modern reciprocating 
engine with well-designed cylinders, ports, and 
long travel gear. There is, however, a clear 
gain as the superheat is increased, but the tem- 
perature reached in the second and third series 
of tests were well below the maximum that can 
be used without lubrication or maintenance 
troubles in a reciprocating engine. The 
“Coronation” class four-cylinder 4-6-2 loco- 
motives are provided with a superheater of 
identical design to that in the turbine locomo- 
tive and are entirely free from trouble. It is 
evident therefore that the non-condensing 
turbine locomotive depends for a clear thermal 
gain upon the use of temperatures well above 
the maximum that would be practicable with a 
reciprocating engine, in combination with a 
boiler pressure that can be used in a reciprocat- 








* We have been unable to clear up the discrepancy 
between Table I and the text—Ep. Tue E. 
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ing engine only in conjunction with the undesir- 
able complications of compound expansion. 


REcorD oF WorKS REPAIRS AND MECHANICAL 
FaILurReEs IN SERVICE 


Each of the periods spent in the works is 
tabulated in an appendix [not reprinted], with 
brief information concerning the repairs carried 
out, Analysis of the reasons which brought the 
locomotive to the shops shows that of the fifteen 
occasions, failure of the reverse turbine was re- 
sponsible for six, oil leakages from the main 
lubrication system four, and failure of the ahead 
turbine two occasions. There has been one failure 
originating in the flexible drive between the 
slow-speed gear wheel and the leading axle, 
which resulted in a long period in the shops, 
and on two occasions the engine was sent to 
Crewe works for routine repairs and atttenion 
without a specific failure as the direct cause of 
withdrawal from traffic. Each of the failures 
and the steps taken to avoid a recurrence are 
discussed in detail. 


Om. LEAKAGE FROM FORWARD AND REVERSE 
TURBINE BEARINGS 


Ever since the locomotive was put into 
service, intermittent loss of oil from the turbine 
bearings had been a characteristic of its opera- 
tion. This originally happened after the oil 
had been in use for rather more than 10,000 
miles, but has recently shown a tendency to 
occur earlier. On one occasion 60 gallons of 
oil were lost, and from the footplate it appeared 
as though a sudden gush of oil, such as might 
be expected as an accompaniment to a serious 
turbine failure, had occurred. 

The turbines were undamaged and leakage, 
when it happens, is, in fact, continuous and of 
relatively small amount. The cumulative effect 
is, nevertheless, troublesome and a number of 
modifications have been made with a view to 
overcoming the difficulty. 

Associated with the leakage is contamination 
of the oil by condensed steam which may pass, 
into the circuit at the turbine bearings. Any 
steam escaping through the labyrinth glands 
passes two cavities, one in communication with 
the exhaust passages and a second connected 
to the turbine gland ejectors, in which a partial 
vacuum is maintained. Notwithstanding these 
design features, slight leakage of condensed 
steam into the oil circuit is a well-known 
characteristic of turbine operation which cannot 
be completely avoided. After a time therefore 
the oil becomes emulsified. Aeration at all 
bearings and gear teeth inevitably occurs, and 
as the oil becomes contaminated with water 
and solid impurities, this is facilitated, which 
explains the greater tendency to leakage with 
increasing mileage since the previous oil change. 
Whereas in stationary turbine practice it is the 
custom to provide an oil reservoir of some five 
to eigh® minutes’ supply of the pump capacity, 
the reservoir on the turbine locomotive has a 
capacity of not more than one minute’s supply 
of the three pumps. As a result the oil has no 
time to settle down before again passing to the 
suction valves. It is therefore delivered to the 
bearings and sprays in a more or less frothy 
condition. Although the drain passages and 
return oil pipes from the turbine bearings were 
always of greater area than the supply pipes, 
the first step taken to overcome the trouble was 
still further to increase their size. The drainage 
capacity was doubled, and an exhaust steam 
pipe from one of the Worthington pumps was 
clipped alongside the return oil pipes to keep 
it warm and reduce the viscosity of the return- 
ing oil. No marked improvement resulted, and 
more recently the possibility of some of the 
leakage being due to the emulsified and aerated 
oil reaching a temperature of 212 deg. Fah. in 
the turbine bearings, and thus boiling over from 
the cavities open to atmosphere around the 
bearings has been considered. Having regard 
to the maximum recorded temperature of 
180 deg. Fah. at the inlet to the oil cooler, this 
possibility can be discounted. 

The increased propensity to. leakage which 
has been noticeable since the pumping capacity 
was increased by fitting the second Worthing- 
ton pump, without a corresponding increase in 
reservoir capacity, confirms the aeration theory. 


The root cause of the oil leakage is that the 
drain pipes are required to deal with a frothy 
mixture which will not flow at an adequate 
speed, and hence, instead of the passages clear- 
ing themselves, they become filled and the oil 
finally overflows from the open cavities sur- 
rounding the turbine bearings. These cavities 
are essential to assist in cooling the bearings and 
provide a free escape for any steam which passes 
the glands. Without this open access to atmo- 
sphere, contamination of the oil by condensed 
steam would be considerably increased. 

Tn any future design it would be desirable to 
isolate the lubricating system for the turbine 
bearings completely from that for the gear 
transmissions. This is not possible with the 
present engine, but it is felt that the trouble 
can be alleviated by the provision of a larger oil 
reservoir. Space behind the gear-box between 
the two leading pairs of coupled wheels is very 
limited, but designs are at present in hand for 
an additional oil ‘tank connected to the existing 
pump by large flexible pipes, which will give a 
total oil capacity nearly double the present 
amount, All the oil drains, and the high-pres- 
sure jets of oil from the pump relief valves, will 
be taken to the existing tank which will be 
vented to atmosphere to assist deaeration. The 
suction lines to the pumps will be connected to 
the new tank, where internal baffles will be 
provided to assist in settling the oil before it 
again passes to the pumps, The new tank will 
have a sloping bottom to assist in settling out 
of emulsion. 

Recent tests of the vacuum maintained by 
the gland ejectors have shown that they are not 
quite so effective in service as on test at the 
maker’s works. Modified ejectors are therefore 
to be fitted with the object of still further reduc- 
ing the leakage of steam into the oil circuit. If 
the modified arrangements are effective in over- 
coming oil leakage, the one remaining source of 
uncertainty in the operation of the locomotive 
will have been removed. 


CONCLUSIONS AND FUTURE PROSPECTS 


The main purpose of the preceding sections of 
this paper has been to record impartially the 
experience so far gained from a locomotive of 
outstanding interest. The author has endea- 
voured to hold an even balance between those 
aspects of the matter favourable to the turbine 
locomotive, and those not so favourable. In 
general, the paper has so far dealt with facts 
and conclusions which follow unmistakably 
from them, and which admit of little, if any, 
argument. 

In this, the final section, an attempt will be 
made to sum up in general terms the main points 
which appear to the author to have been already 
proved and to cover the more controversial 
ground of future prospects. It must be under- 
stood that the opinions expressed are the 
author’s personal opinions, and must not be 
taken, by implication or otherwise, as an expres- 
sion of the official views of the L.M.8. Railway 
Company. r 

In the first place, it has, in the author’s 
opinion, been abundantly proved by earlier 
experimental locomotives that in the present 
state of development and for conditions in 
Great Britain, the complication, cost of repairs, 
and loss of availability entailed by condensing 
equipment, rules condensing locomotives out 
of court. The prospects of a successful future 
for turbine locomotives rests entirely upon the 
results which can be achieved by non-condensing 
turbines. 

Doubts have sometimes been expressed 
regarding the suitability of high-speed geared 
turbines for the arduous conditions of locomo- 
tive service; The experience already gained 
with engine ‘‘ No. 6202” has, it is submitted, 
effectively dispelled any doubts on this matter. 

The ahead turbine and gear transmissions had, 
over 300,000 miles running, exhibited a degree 
of mechanical reliability at least as great as 
that of the cylinders, valves, and motion of a 
reciprocating engine. Since they were re- 
designed, the reverse turbine and reversing 
mechanism have given good service, and un- 
satisfactory features in the lubrication system 
have largely been overcome. The remaining 
problem of oil leakage is certainly not insoluble. 





The decision to-build the turbine locomotive 


was originally based upon the prospective advan, 
tages which such an engine appeared to Off 
in three important respects, namely :— 
(i) Reduced coal consumption. 
(ii) Increased availability and lower repair 
costs. 
(iii) Greater power capacity within a given 
weight. 

Whereas the earlier condensing turbine Jogo. 
motives, of which the L.M.S. Railway and one 
of its constituent companies had experience 
completely failed to realise their builders’ 
expectations and showed no promise of reagop. 
ably consistent service, engine ‘‘ No. 6202” has, 
on the contrary, achieved a considerable measure 
of success, and with further development might 
well be made to give an adequate return on the 
expenditure incurred. 

A turbine locomotive is more expensive to 
build than a reciprocating engine of similar 
capacity. Its annual charges for interest and 
depreciation are correspondingly higher. The 
financial justification for the extended use of 
non-condensing turbine locomotives will there. 
fore depend on their ability to recover these 
increased annual charges by sufficient savings 
in fuel and maintenance costs, combined with 
the financial value of higher availability and 
greater power capacity. 

With the present steam temperature and 
boiler pressure the fuel economy obtained from 
engine “ No. 6202” is not sufficient by itself 
to offset the higher standing charges. In the 
author’s opinion, non-condensing turbine loco- 
motives working between temperature and pres. 
sure limits which are within the range for 
satisfactory operation in a reciprocating engine 
will never be able to show sufficient fuel economy 
to justify their adoption on this count alone. 
It will be essential to use pressures and tem- 
peratures altogether higher than would be 
suitable for the best reciprocating engines. 

Vital though it is, fuel economy is only one of 
the items which contribute to the final balance 
sheet. It may well be found that the moderate 
fuel economy obtainable with present steam con- 
ditions, in combination with lower repair costs 
and improved availability, can together produce 
a sufficiently attractive overall financial result. 
Sufficient time has not yet elapsed to enable a 
definite decision to be reached on this, the 
ultimate question. 

A cursory examination of the availability 
record and cost of repairs to date of the turbine 
locomotive might well excuse expressions of 
doubt of a sufficiently favourable outcome. 
Nevertheless, this engine has completed over 
300,000 miles in revenue-earning service, which 
has never been done before in this country by 
any locomotive which departs so fundamentally 
from accepted standard practice. In the 
author’s opinion, neither the availability record 
nor the cost of repairs should be regarded as a 
fair criterion of what will be achieved during 
the next ten years. The engine has, in fact, had 
little more than four years in service under 
normal peacetime conditions, during which 
the original weaknesses were progressively 
brought to light and remedied. For obvious 
reasons it has not been possible to bring this 
work to finality during the war years, and it is 
therefore essential to keep an open mind on the 
whole of the questions involved, 

It is only natural that an unusual engine, the 
only one of its kind and not too reliable in its 
early days, should be regarded as rather a 
nuisance by those responsible for its care and 
maintenance. No doubt in other countries, 
as in Great Britain, the first diesel locomotives 
were similarly regarded. And while the loco- 
motive must fit into the pattern and organisa- 
tion of the transport machine of which it is a 
part, the machine itself must not be so inelastic 
that no adjustments to enable full advantage 
to be taken of new developments can be made. 
A turbine locomotive inevitably requires some 
re-education of footplate and maintenance staff 
if its possibilities are to be fully exploited—its 
method of control can never be exactly the same 
as the familiar.reciprocating engine—this fact 
must be recognised and accepted. 

On present indications, the next five years 
should show up the turbine locomotive in an 
increasingly favourable light. It has, in the 





author’s opinion, already proved itself well 
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worth persevering with, and it is not beyond the 
pounds of possibility that a limited number 
of non-condensing turbine locomotives, in a 
more highly developed form based on the experi- 
ence with “No. 6202,” will be regularly em- 
ployed on the heaviest and fastest express trains, 
with profit to their owners. 








An All-Welded Boiler 





The accompanying drawing shows the 
arrangement of one of a wide range of low- 
ressure steam and hot water boilers of all- 
steel welded construction which are now being 
made by Charles MeNeil, Ltd., of Kinning Park, 
Glasgow. These boilers, we are informed, are 
made in some twenty-six sizes, with heating 


(A 


X 







Steam Flow 
Header 3 





___ Working Water Leve 











—— 


“THe ENOINEER 





Precision Screw-Cutting Lathe 





A NEw lathe specially intended for precision 
screw cutting is now being made by the Coventry 
Gauge and Tool Company, Ltd., of Fletcham- 
stead, Coventry. Known as the “ Matrix” 
lathe, it is built in three sizes, capable of taking 
18in., 36in., and 72in. between centres, and is 
able to swing work up to 9in. diameter over the 
saddle and 15in. diameter over the bed. The 
makers state that the machine cuts screw 
threads having an accuracy of pitch within 
+0-000lin. per foot, and is particularly suited 
for the production of precision components, 
such as lead screws and lead screw nuts. As 
will be seen from the illustration, it has a totally 
enclosed headstock. Below the headstock is set 
the main motor, which is protected by the skirt 
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ALL-WELDED LOW PRESSURE BOILER 


capacities between 325,600 and 2,000,000 
B.Th.U. per hour, their heating surfaces vary- 
ing between 79 and 455 square feet. They are 
made in two longitudinal sections, which are 
bolted together and connected by the flow and 
return headers. This feature permits their 
introduction through relatively small openings 
and avoids the necessity for structural modi- 
fications when they are being installed in places 
accessible only through restricted openings. As 
may be seen, the water spaces are round the 
top, rear, and sides of the combustion chamber. 
A series of U-shaped water tubes extends 
forwards from the rear header plate over the 
whole depth of the boiler, and the of com- 
bustion are directed round them by water-filled 
baffle plates. Access to the water spaces 
and the inside of the tubes is made particularly 
easy by a number of well-placed cover plates. 
Cleaning of the combustion spaces, flues, and 
ash pit is also adequately provided for by large 
doors, giving rapid and easy access. 

Fuel is gravity fed directly to the fire 
from hoppers on each side of the boiler, 
openings being so arranged that the fuel 
slides down into the combustion chamber at 
the same rate as it is consumed. These hoppers 
may be designed to provide storage capacity to 
last from eighteen to thirty hours under normal 
conditions, according to the type of fuel being 
used. The method of firing is claimed to ensure 
a continuous bright fire having a uniform rate of 
fuel consumption with complete combustion. 
It has been found that the contents of the 
hoppers make a very efficient non-conductor of 
heat and only a minimum of lagging is required 
for the boilers, 

The boilers are automatic in operation, being 
fitted with a damper control comprising a 
thermostat and electric stalling motor operat- 
ing the primary and secondary air doors and 
the check draught door. 

These boilers may also be supplied for hand 
firing in the normal way, and in such cases the 
combustion chamber sides are continuous— 
without the hopper feed openings—and the fire- 
bars are laid flat over the ash pit. For hand- 
fired boilers means of automatic thermostatic 
control may be provided if desired. 








round the whole of the machine bed. The 
electrical control gear is fixed on a hinged panel, 
which gives access to the main drive unit. The 
headstock spindle is driven through endless vee 
belts by the motor and has a range of speeds 
from 7 to 70 r.p.m. with a@ maximum return 
speed of 280 r.p.m. Saddle traverse is effected 
by a central lead screw completely protected 
from swarf, chippings, and coolant by a sub- 
stantial cover, It is driven through pick-off 




















SCREW-CUTTING LATHE 


change gears which, when cutting left-hand 
threads, are driven by a ball-bearing mounted 
idler. All gears are machine cut to precision 
limits and the standard range supplied with a 
lathe covers six pitch settings. Automatic 
stops adjustable on the traverse control may 
be set to operate with the saddle travelling in 
either direction, Substantial guide ways on 


the bed are well protected from dirt and swarf 
by long covers extending from the ends of the 


saddle. A well-proportioned swarf tray drains 
used coolant into an enclosed sump at one end 
of the machine base, whence it is returned to the 
tool at a rate of 3 gallons a minute by a motor- 
driven pump unit. 

If required, a simple, but accurate, taper 
thread turning attachment is supplied with the 
lathe and other accessories include work- 
viewing microscope, 








Screw Thread Measuring 
Parallel Slips 


A SIMPLE and accurate method of checking 
the effective diameter of screw threads, which 
does not entail the use of expensive special 
equipment or a multiplicity of gauges, has been 
introduced by W. H. Marley and Co., Ltd., of 
105, High Road, London, N,11. It is based 
upon the principle of measuring effective 
diameters in a similar manner to a screw thread 
micrometer, but by using instead a pair of 
parallel slips, one of which has a wedge raised 
on one face and the other a corresponding vee. 
The angles of the sides of the wedge and the vee 
are accurately ground to conform to the thread 
form to be measured. Parallel slips are made by 





MEASURING SCREW THREAD 


the firm in a range of sizes having pairs of vees 
and wedges to cover the various thread ratios 
and forms. In order that they may retain their 
accuracy over a long period of usage, each slip 
has a gauging surface in. long. The slips are 
used in conjunction with a suitable instrument, 
such as a micrometer or vernier, and it is 
claimed that with them an effective diameter 
may be determined within +0-0002in. The 
method in which a thread may be measured 
with a pair of parallel slips, in conjunction with 
a micrometer, is clearly shown in the accom- 
panying engraving. In order to simplify the 
holding of the slips in position an elastic strand, 
threaded into slots at their extremities, is used 
to form a link. As will be appreciated, this 
arrangement permits the measurement of large 
or small effective diameters, irrespective of size 
or helix angle with one pair of parallel slips of 
the appropriate range. Also, the method of 
linkage allows the measuring of components on 
a machine or between centres, as the elastic 
strand may be threaded in the slots either 
before or after the slips are set on the screw 
thread. To ascertain an effective diameter the 
overall distance between the outside flat faces 
of a pair of parallel slips set on a screw thread is 
first measured, and then from this figure is 
deducted the size of the two slips when set 
together with the wedge nesting in the vee. 
The resultant figure is the effective diameter. 
Sets of parallel slips are made for British, 
American, and metric threads and we under- 
stand that special sets are made for non- 
standard thread forms if required. . 








THe MInisteR or SuPPLy AND AIRCRAFT 
Propvuction has agreed to release Mr. J. H. R. 
Ratcliff, Regional Controller, Ministry of Supply, 





Eastern Region. 
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Industrial and Labour Notes 


Iron and Steel Statistics 


With the January issue, the British 
Iron and Steel Federation has resumed pub- 
lication of its statistical bulletin which had to be 
suspended on the outbreak of war in 1939. 
Since the end of hostilities, the Federation has 
issued comprehensive statistics covering the 
United Kingdom iron and steel industry up to 
the end of 1944, and monthly figures of pig iron 
and steel ingot production in 1945 have also been 
published. The present bulletin, however, 
summarises production and consumption during 
1945, and also gives some particulars of the iron 
and steel industries of certain other countries, 
including Germany, Italy, and Japan. 

Dealing with the United Kingdom, the 
bulletin shows that the production of iron ore 
in 1945 was just over 14 million tons, the same 
as in 1937. The Midland orefields accounted 
for nearly 70 per cent. of the total production 
in 1945, compared with 55 per cent. in 1937. 
Imports of iron ore were reduced during the war 
to about a quarter of the 1937 figures, but in the 
second half of 1945 they increased substantially, 
and the figure for the whole of 1945 was more 
than 4 million tons. This increase in the quan- 
tity of high-grade imported ore permitted an 
improved pig iron production in 1945 of 
7,107,400 tons, compared with 6,736,500 tons 
in 1944. The extent to which a further increase 
may be possible this year depends on still 
greater improvement in the arrivals of foreign 
ore and also, of course, upon the availability 
of coke. 

The output of steel ingots and castings in 
1945 was 11,819,900 tons, compared with 
12,142,200 tons in 1944. Production in the 
last quarter of 1945 was at the annual rate of 
12,372,000 tons, compared with a rate of 
12,213,000 tons in the corresponding quarter 
of 1944. Exports of steel in 1945 totalled 
674,000 tons, compared with 1,985,000 tons 
in 1938. It is noteworthy, however, that in the 
fourth quarter of 1945 exports were at an 
annual rate of 1,288,000 tons. 


Industrial Efficiency and Wages Policy 


A question addressed to the Prime 
Minister last week asked what steps the Govern- 
ment was taking to improve the production per 
man-hour in British industry generally. Reply- 
ing that it was not possible to state the Govern- 
ment’s policies in this respect within the compass 
of a parliamentary answer, Mr. Attlee said that 
the Government was fully conscious of the 
urgent importance of the matter. It would, in 
consultation with management and workers, do 
its utmost to encourage all possible steps to 
achieve conditions in British industry in which 
efficiency could be improved and output 
increased. 

The Prime Minister was also asked if he 
would state the Government’s wages policy for 
industry, and the Minister of Labour was asked 
if he would issue a White Paper indicating and 
explaining the Government’s wages policy for 
all industries. The Minister of Labour, who 
replied, said that he had at present nothing to 
add to an answer on this subject made in 
December. In that answer the Minister stated 
that there was no intention of departing from 
the existing policy of entrusting the responsi- 
bility for wage regulation to the traditional and 
well-tried system of joint voluntary negotiation 


Hourly Pay 


By agreement between the manage- 
ment and employees’ representatives, a new 
system of classification of hourly paid em- 
ployees has been introduced in the works depart- 
ment of the British Tabulating Machine Com- 
pany, Ltd., Letchworth, Herts. Under this 
system, all employees who are paid by the hour 
are graded into categories according to their 
degree of skill, and each section of the works 
has been allocated an establishment specifying 





the number of employees in each category which 
is considered necessary to enable its work to be 
carried out. An appropriate rate of wages has 
been agreed for each category, and the category 
in which an employee is placed determines the 
rate of wages which he receives. 

The scheme, it is stated, involves an increase 
in the total wages bill amounting to about 
£5000 a year. It was considered, however, that 
some increase of basic wages was inevitable in 
present circumstances, in view of the diminu- 
tion of overtime earnings, and it is believed that 
this additional expenditure will be offset to a 
substantial extent by the more economical use 
of man-power which a fixed establishment will 
make possible. 


The Essential Work Orders 


The Ministry of Labour and National 
Service has given notice to organisations repre- 
senting employers and employees in the engi- 
neering industry that that industry will be with- 
drawn in three months’ time—May 4th—from 
the Essential Work Orders. Notices to indi- 
vidual undertakings which are to be de- 
scheduled will be issued in about two months’ 
time, thus giving one month’s notice of de- 
scheduling. Furthermore, notice of the with- 
drawal of other industries from the Essential 
Work Orders will, it is stated, be given at an 
early date. 

It may be recalled that the Minister of Labour 
said in Parliament in December last that certain 
featyres of the Essential Work Orders may 
have proved to be of mutual advantage to 
employers and workers, and may also have 
affected the industrial agreements of industry. 
The object of the three months’ notice of with- 
drawal, therefore, is to give both sides of the 
industries concerned an opportunity to consider 
jointly any readjustments in their industrial 
agreements which may be needed to meet the 
changed circumstances when the Orders are 
withdrawn. 


Prevention of Industrial Accidents 


At the request of industrial undertak- 
ings in the London area, the Royal Society for 
the Prevention of Accidents is arranging a one- 
day conference on Monday, February 25th, on 
specialised subjects of particular interest to all 
engaged in industrial accident prevention work. 
The object of the conference is to encourage the 
practical application of the findings of research, 
and most of the speakers who will take part are 
members of the Industrial Health Research 
Board. 

The conference is to be held at Caxton Hall, 
Westminster, 8.W.1, and will be presided over 
by Lord Forrester, managing director of Enfield 
Cable Works, Ltd. The morning session will 
begin at 10 a.m., when Dr. R. 8S. F. Schilling 
will speak on “ The Work of the Industrial 
Health Research Board.’’ Other speakers will 
be Mr. A. P. Young, who will deal with the 
subject of ‘‘ Industrial Safety as an Aspect of 
Management,”’ and Mr.’ H. C. Weston, who is 
to address the conference on “ Lighting and 
Vision in Relation to Accidents.’’ At the after- 
noon session, which will begin at 2 p.m., Mr. 
Eric Farmer will speak on ‘‘ The Human Factor 
in Accidents,” and Dr. T. Bedford on ‘‘ Heating 
and Ventilation in Relation to Accidents.”’ 

Provision is made in the programme for 
questions during each session, and full details 


“lof the conference can be obtained from the 


Royal Society for the Prevention of Accidents, 
52, Grosvenor Gardens, S.W.1. 


‘‘ Music While You Work ” 


In May, 1943, the Government entered 
into agreement with the Performing Right 
Society, Ltd., and Phonographic Performance, 
Ltd., under which the performance, whether by 
broadcast means or otherwise, of music and 
gramophone records could be given in a wide 





variety of industrial premises without payment 
of individual licence fees. The Ministry of Po. 
duction has now announced that these agree. 
ments will expire on February 24th, and that 
firms and organisations which propose after 
that date to use the facilities hitherto available 
under the agreements must make the nec , 
arrangements direct with the two licensing 
organisations. 

The Performing Right Society, Ltd., it may be 
explained, is an association controlling the 
licensing for public performance of practically 
all copyright music, whether given directly by 
living performers or by any mechanical means, 
Phonographic Performance, Ltd., controls the 
performing rights which form part of the copy. 
right in virtually all the gramophone records 
made in this country. It issues licences jp 
respect of all forms of public performance by 
means of records, including the rediffusion in 
factories of broadcast performances by means 
of gramophone records. 

The address of the Performing Right Society, 
Ltd:, is 33, Margaret Street, W.1, and that of 
Phonographic Performance, Ltd., is 144, Wig. 
more Street, W.1. 


The T.U.C. and Transitional Problems 


On Tuesday, February 5th, the Genera] 
Purposes Committee of the Trades Union Con. 
gress met the Minister of Labour and National 
Service, Mr. George Isaacs, for a discussion of 
the problems arising during the transitional 
period, with special reference to the economic 
and industrial backgrounds. Subsequently, the 
Committee decided that a national conference 
of trade union executives should be called to 
take place in about a month’s time. At this 
conference responsible Ministers will deal with 
aspects of the man-power situation, the financial 
outlook, conditions in industry, and the needs 
of the home and export trades. 


Investment (Control and Guarantees) Bill 


The second reading of the Investment 
(Control and Guarantees) Bill—summarised on 
this page of our last issue—was moved in the 
House of Commons on Tuesday, February 5th, 
by the Chancellor of the Exchequer, Mr. Hugh 
Dalton, who described it as an “ anti-slump ” 
measure. It would, he said, help the Govern- 
ment to control the flow and direction of new 
investments and would also stimulate that flow 
when necessary. 

Criticism of the Bill was made by Mr. R. 
Assheton, who said that whilst he did not dis- 
pute the need for some temporary continuation 
of financial controls during the transitional 
period, he objected to their being made per- 
manent. The Bill would handicap the new 
entrant into industry. Had there been a Capital 
Issues Committee in England during the nine- 
teenth century, he did not think this would have 
been the country in which railways were 
developed and which had led the world in one 
manufacture after another. He considered that 
the Bill proclaimed a policy of restriction and 
not of expansion. It was not a step towards a 
high and stable level of employment. That 
could only be achieved in an ordered society by 
encouraging enterprise—and allowing a fair 
reward—by those who earned it by their 
industry, foresight, and skill. 

Mr. Brendan Bracken moved the rejection of 
the Bill, saying that it fettered enterprise and 
weakened confidence, and confidence at the 
present moment was a quality absolutely 
necessary to our recovery. Unless our diffi- 
culties were speedily surmounted, Mr. Bracken 
continued, we should lose many of our former 
markets and might become a permanently im- 
poverished nation. The Bill favoured mono- 
polistic business, and would, he considered, 
create the worst bottleneck ever known in 
Whitehall. 

The amendment for rejection was defeated 
and the Bill was given its second reading. 
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French Engineering News 


(From Our French Correspondent) 
Paris, January 31st. 


TRANSMISSION Of electricity is now almost 
normal in France. All hydraulic power stations 
are working, and 60 per cent. of the war damage 
to thermic plants has been repaired. Demands 
are considerably higher than in 1938, con- 
sumption being 13 per cent. up, and estimates 
give a 20 per cent. increase as likely if cuts were 
not imposed. Present production is 20 milliard 
kWh, hydraulic production being about 50 per 
cent. of the whole. Important equipment 
increases are expected to produce a further 
1500 million to 2000 million kWh each year, 
provided raw materials are available. 

Among plants available since the liberation 
are the Veneon plant, in the Drac basin, which 
can produce an average of 200 million kWh a 
year ; the Saint Etienne-Cantales dam, and 
two plants at Lamativie and Laval-de-Cere, 
giving about 370 million kWh; the Aigle 
barrage, with an average capacity of 400 million 
kWh; and several other falls and barrages, all 
of which represent 800 million kWh annually. 
The Genissiat plant will provide an increase in 
hydraulic production of 14 milliard kWh a year ; 
600,000 kWh will be available to Paris following 
the installation of two new transformers of 
100,000 kWh. Ultimately 800,000 kWh will be 
available, against 450,000 kWh as for some 
years past. 

* * * 

Fourteen of the destroyed or badly damaged 
bridges in France have now been completely 
reconstructed, while temporary timber struc- 
tures replace three others. None of the three 
large bridges destroyed over Allier have yet 
been replaced, however, and at Coudes a tempo- 
rary footbridge is in use in place of the 
100 m. suspension bridge. The latter will be 
rebuilt with material recovered from the Coudes 
and Longues bridges. Work on the bridge at 
La Goule is advanced and a way is envisaged 
to draw off traffic to this bridge, which can be 
constructed more quickly than that at Longues, 
provided steel and cement are available. The 
Bendier bridge is also being reconstructed. 

* * * 


Aeroplane construction for December, 1945, 
shows a clear increase on the previous month’s 
figures. One hundred and nineteen units were 
produced, compared with sixty-seven, weight 
The number of 
aeroplane engines constructed passed from 174 
in November to 178. in December, but their 
power dropped from 89,480 H.P. to 82,970 H.P. 


* * * 


The influence of light and colour on output of 
workers is being seriously studied in France. 
Special colour schemes will be used to obviate 
fatigue in vital reconstruction work. For 
example, grey is regarded as depressing, and 
pale green as restful. Blue and white are said 
to give a cold impression. Bright yellow and 
red will be used for certain installations or to 
attract attention. The colours will be employed 
so as to give a warm or cold appearance to work- 
shops normally too cold or too hot, and to 
ensure maximum light and repose, 

* * * 

Owing to serious wartime damage, naval 
arsenals have lost more than 60,000 tons of 
large equipment, machine tools, and war stocks. 
Although they are not yet ready to return to 
armament production, they can construct 
merchant ships and fishing trawlers, and in 
certain workshops agricultural tractors and 
railway material is being produced. The 
Minister of Armaments, however, has stated 
that during 1946 arms production will again 
start, and is expected to come to 5350 million 
francs, instead of the 12,127 millions in 1945. 
There are indications that naval construction 
yards will co-operate in the repair of vessels for 
the Merchant Navy as well as in the reconstruc- 
tion of the ports. Other workshops will be 
commissioned to produce machine _ tools, 
machinery for the coal industry, and for recon- 
struction. BD ©: 


Notes and 


Rail and Road 


Wiretess Controt or Trains.—The Southern 
Railway has disclosed that during the war 
emergency wireless stations were set up at various 
strategic points throughout its system for train 
operation if enemy action completely disrupted the 
teléphone communication. Six-mobile road units 
were kept ready to transmit and receive instructions 
about train control in any part of the Southern 
Railway’s area. 


G.W.R. TELEPHONE AND TELEGRAPH SysTEM.— 
The reorganisation of the whole of the telephone and 
telegraph system of the Central Wales division of 
the G.W.R. is now being carried out. The work 
includes the provision of four new telephone 
exchanges and the enlargement of the exchanges at 
Oswestry and Moat Lane, the installation of some 
275 modern telephones, and the repoling and re- 
wiring about 358 miles of line. The scheme is 
estimated to cost £141,500, and when completed 
will bring the district traffic manager’s office at 
Oswestry into direct communication with prac- 
tically every station, depot, and signal box in thé 
area, and through Oswestry with Paddington and 
all other parts of the company’s system, 


RaiLway’ ENGINEERING ABSTRACTS.—The ques- 
tion of the revival of those sections of Engineering 
Abstracts issued by the Institution of Civil Engi- 
neers, in co-operation with other institutions and 
organisations, which have been in abeyance during 
the war, has been under consideration.. It has been 
decided that in future the issue of abstracts should 
be linked, where possible, with the work of the 
different engineering divisions of the Institution, 
and as a start to issue abstracts for members of the 
Railway Engineering Division. They are being 
compiled in co-operation with the Great Western, 
the London Midland and Scottish, the London and 
North-Eastern, and Southern Railways, and the 
London Passenger Transport Board. They will 
cover civil, mechanical, and electrical engineering 
and signalling in so far as they concern railway 
engineering. Issues will appear every two months 
during 1946, and the first number for January/ 
February, 1946, containing 184 abstracts, is now 


ready 


Air and Water 


TRANSATLANTIC AIR SERVICE.—A twice-weekly 
air service between New York, Eire, and Paris was 
started on February 5th by Trans-Continental and 
Western Airways. Lockheed “ Constellations ” are 
being used for this service, which, it is hoped, will 
soon become a daily one. 

ATLANTIC ArR Recorp.—A Pan-American Air- 
ways’ “‘ Constellation,” making its first Atlantic 
crossing, landed at Hurn airport, Hampshire, on 
February 4th, having completed the flight from New 
York in 12 h. 9 min., thus setting up a new record 
for commercial aircraft. The aircraft carried 
twenty-nine passengers and about a ton of freight. 


SwEDIsH SHIPBUILDING.—In spite of the five 
months’ strike in the Swedish engineering and ship- 
building industries in the early part of 1945, the 
Gétaverken shipyard delivered fifteen ships, aggre- 
gating 155,500 tons deadweight, during the year. 
For the most part, however, they were vessels 
built during the war years on Norwegian account 
laid up in Sweden, and overhauled in 1945 before 
delivery. 

HEATHROW AIRPORT AND “ Fipo.”-—Answering 
a question in the House of Commons, ‘which was 
followed by other questions, Mr. Ivor Thomas, 
Parliamentary Secretary of the Ministry of Civil 
Aviation, said that in view of the very high running 
costs of “‘ Fido ’’ and the by no means light capital 
cost, the installation would not be proceeded with. 
The minimum estimate received from Heathrow 
had been 70,000 gallons of petrol per hour, which, 
with petrol at ls. 6d. per gallon, worked out at 
£5250 per hour. Assuming five aircraft to be 
handled in the hour, it worked out to-about £437 
fdr every. aircraft handled. In foggy weather 
arrangements. had been made to use the airports 
at Prestwick and Valley, in Anglesey. The ultimate 
solution of the landing of aircraft was in the develop- 
ment of Radar, which was proceeding most satis- 
factorily. 

Britain’s MercHantT FLEET.—The Minister of 
War Transport stated a few days ago in Parliament 
|that the Government’s objective was that the 
merchant fleet under the British flag should be at 
least as large as in 1939, and as much larger as 





British, enterprise, and skill ;could operate.on a 
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profitable basis in fair competition in the world 
market.. This objective, the Minister said, would 
most effectively be promoted by bringing about 
conditions by which international trade could 
flourish. The Government was keeping those 
guiding principles in mind in its relations with other 
maritime countries, as well as in formulating the 
methods of control of British shipping in the tran- 
sitional period and the terms of disposal of Govern- 
ment tonnage. On all these matters the shipping 
industry was fully consulted. 


Miscellanea 

Smr DEREK CRAVEN.—We record with regret the 
death on February 3rd, following a motor accident, 
of Sir Derek Craven, Bart. He was the only son of 
the late Commander Sir Charles Craven, R.N., 
managing director of Vickers-Armstrongs, Ltd. Sir 
Derek was a director of Gresham, Craven and 
Heatly (Holdings), Ltd., and Gresham and Craven 
(India), Ltd. 


ALUMINIUM FLUORIDE AND  SiLicon.—The 
Ministry of Supply and Aircraft Production has 
announced that the price of aluminium fluoride has 
been reduced from £85 to £76 per ton delivered in 
the United Kingdom. The price of silicon (not less 
than 97 per cent. metallic content) has been reduced 
from £85 per ton for lots of less than 30 tons and 
£82 10s. per ton for 30-ton lots and over to £67 10s. 
and £65 respectively. 


ConTROL OF Factory AND STORAGE PREMISES.— 
The Board of Trade has made an Order (S,R. & O., 
1946, No. 89), revoking as from January 31st, the 
Location of Industry (Restriction) Order, 1945, 
under which a licence was required before use could 
be made of factory or storage premises having a 
total floor space of 3000 square feet or over. The 
revocation does not affect the Government’s powers 
in regard to location of industry under the Distribu- 
tion of Industry Act, 1945, nor does it in any way 
prejudice the control over the manufacture of 
particular classes of goods which exists under other 
Orders. 


SHEET AND Strip Metat Users’ AssociaTion.— 
An association, known as the Sheet and Strip Metal 
Users’ Technical Association, has recently been 
formed with the intention of bringing all users of 
sheet and strip metals into closer contact with the 
research organisations dealing with those materials. 
The Associatiqn will deal only with technical pro- 
blems ; it is a non-profit-making concern, and its 
sole purpose is to make the results of research more 
readily available to all who can benefit by them. A 
provisional governing council has been elected with 
Sir Edward Salt as President and Dr. G. L. Kelley 
as Chairman. Mr. Alastair McLeod is acting as 
Hon. Secretary of the Association, the address of 
which is 49, Wellington Street, Strand, W.C.2. 


NATIONAL ExuHIBITION OF DresiGnN.—The Council 
of Industrial Design has announced that the 
National Exhibition of Design, entitled “‘ Britain 
Can Make It,” will be opened at the Victoria and 
Albert Museum, South Kensington, S.W.7, on 
Tuesday, September 24th next. The Museum 
authorities are clearing a large portion of the build- 
ing to make way for the Exhibition, and it is 
expected that about 90,000 square feet will be 
available. The Exhibition is primarily intended as 
a display of new post-war designs, though in certain 
industries the best designs of the immediate pre-war 
period may be included, so long as they do not form 
a disproportionately large part of the section in 
which they appear. Executive committees to act 
in liaison with the Council of Industrial Design 
have been set up by several industries, including 
electrical, gas, solid fuels, scientific instruments, 
light metalware, cutlery, and hand tools, and dis- 
cussion is now proceeding about the possibility of 
including in the Exhibition a section dealing with 
transport. 


Contracts 


THE BURNTISLAND SHIPBUILDING Company, Ltd., 
has secured a contract to build a 3500-ton cargo 
liner for Prince Line, Ltd. The new vessel is being 
designed for the carriage of fruit and general cargo, 
and will have accommodation for twelve passengers. 
The propelling machinery will consist of Doxford 
engines of 2200 B.H.P. The same company has 
also: received an order from Imperial Chemical 
Industries, Ltd., to build a diesel engine ‘coasting 
‘vessel of 640 tons deadweight. The propelling 
‘machinery will be of Atlas diesel type, and will be 








supplied by British Polar Engines, Ltd., Glasgow. 
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Forthcoming Engagements 


Seoretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


British Association of Chemists 

Wednesday, Feb. 13th.—Gas Industries House, Grosvenor 
Place, 8.W.1. ‘‘Glass Tubing,” R. E. Threlfall. 
6.30 p.m. 

Friday, Feb. 15th.—Norrs anp Dersy Ssction : School 
of Arts, Green Lane, Derby. ‘‘The Relation of 
Atomic Structure to Hardness Properties of Metals 
and Alloys,” H. O’Neill. 7 p.m. 


Derby Society of Engineers 

Monday, Feb. 11th.—School of Arts, Green Lane, Derby. 

“Radar,” F. Newton. 7 p.m. 
Fuel Luncheon Club 

Wednesday, Feb. 13th.—N.W. Brancu : Engineers’ Club, 
Albert Square, Manchester. ‘‘ Science, Education, 
and Industry,” E. J. F. James. 12.30 p.m. 

Illuminating Engineering Society 

Tuesday, Feb. 12th.—E.L.M.A. Lighting Service Bureau, 
Savoy Hill, W.C.2. ‘‘ The Design and Performance 
of Industrial Lighting,” H. 8. Allpress. 6 p.m. 


Institute of British Foundrymen 

Saturday, Feb. 9th.—ScottisH Branco: Royal Tech- 
nical College, George Street, Glasgow. ‘‘ The 
German Non-Ferrous Casting Industry,” H. Elli 
2.45 p.m.—Lincotn Section: Technical College, 
Lincoln. ‘‘ Modern Research on Cast Iron,” 
H. Morrogh. 2.45 p.m. 

Thursday, Feb. 14th.—E. Anctian Section: Central 
Library, Northgate Street, Ipswich. Short Papers 
Competition. 6.45 p.m. : 

Saturday, Feb. 16th.—Bristot Brancux: Merchant 
Venturers’ Technical College, Unity Street, Bristol. 
‘**Patternmaking and Material,” G. W. Wearing. 
7 p.m. 

Institute of Economic Engineering 

Sunday, Feb. 10th—Lonpon Recion: Waldorf Hotel, 
Aldwych, W.C.2. ‘ Labour Planning as a Function 
of Management Control,” J. A. Bullock. 2.30 p.m. 


Institute of Fuel 

To-day, Feb. 8th.—S. Wares Section : Engineers’ Insti- 
tute, Park Place, Cardiff. ‘‘ Brains Trust.” 5.30 p.m. 

Monday, Feb. 11th—N.E. Section: Central Station 
Hotel, Newcastle-on-Tyne. ‘‘ Factors Influencing 
the Durability of Refractory Materials in the 
Carbonising Industries,” A. T. Green. 5.30 p.m. 

Monday, Feb. 18th.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. ‘Individual and District 
Heating Systems—Cost, Technique, and Planning,” 
D. V. H. Smith. 6 p.m. 

Institute of Marine Engineers 

Tuesday, Feb. 12th.—85, The Minories, -E.C.3. 
Wartime Examples of Repairs to Merchant Ships,’ 
C. Bartlett. 5.30 p.m: 

Institute of Transport 

Monday, Feb. 11th.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. ‘“‘ Air Trans- 
port and the Public,’ Viscount Knollys. 5.30 p.m. 

Thursday, Feb. 14th.—S. Watxs Section: Royal Hotel, 
Cardiff. ‘Shipping as a Link in Transport,” J. 
Davison, 7 p.m. 

Institute of Welding 

To-day, Feb. 8th.— BIRMINGHAM Branco: James Watt 
Memorial Institute, Great Charles Street, Bir- 
mingham. ‘‘The Bronze Welding of Cast Iron,” 
G. G. Musted. 7 p.m. 

Wednesday, Feb. 13th—MaNCHESTER Brancu: College 
of Technology, Manchester. ‘‘ Review of Modern 
Developments in Flame Cutting and Oxy-Acetylene 
Welding Technique,” R. E. Dore. 7 p.m.—Scor1tTisu 
Branca : 39, Elmbank Crescent, Glasgow. ‘‘ Brains 
Trust.” 6.30 p.m.—SHEFFIELD BrancH: Royal 
Victoria Station Hotel, Sheffield. ‘‘ Welding Metals 
and Plastics,” Dr. Paterson. 6.30 p.m. 

Thursday, Feb, 14th—_N.E. TYNESIDE Branco: Mining 
Institute, Neville Hall, Newcastle-upon-Tyne. “ The 
Control of Angular Distortion,” W. N. Kemp. 
6.15 p.m. 

Institution of Automobile Engineers 

Sunday, Feb. 10th—Lonpon Grapvuates: 12, Hobart 
Place, 8.W.1. ‘‘The Trolleybus,” C. C. Oakham. 
3.30 p.m. 

Tuesday, Feb. 12th.—CoventTry Brancu: Geisha Cafe, 
Hertford Street, Coventry. ‘‘Car Chassis Frame 
Design,” D. Bastow. 7 p.m. 

Monday, Feb. 18th.—Guascow Brancu: Inst. of Engi- 
neers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow. ‘The Correlation of Bus Operation and 
Design,” J. H. Holden. 7.30 p.m. ‘ 


Institution of Chemical Engineers 
Saturday, Feb. 16th.—N.:W. Brancu: College of Tech- 
nology, Manchester. ‘‘ Thermodynamics as Applied 
to Chemical Engineering,” E. Wollatt. 3 p.m. 


Institution of Civil Engineers 
Tuesday, Feb. 12th.—Great George Street, S.W.1.. ‘‘ Con- 
crete Runways,” J. N. McFeeters. 5.30 p.m. 
Thursday, Feb. 14th__-BIRMINGHAM AND District Assoc,: 
James Watt Memorial Institute, Great Charles 
Street, Birmingham. “The Design and Erection of 
the Birchenough and Otto Beit Bridges, Rhodesia,” 
R. Freeman. 6 p.m. 


** Some 
, 


Institution of Electrical Engineers 

Monday, Feb. 1lth.—N.E. Centre: Neville Hall, 
Westgate Road, Newcastle-upon-Tyne. ‘Some 
Notes-on Transformer Practice, with Reference to 
Standardisation,” A. G. Ellis. 6.15 p.m. 

ee — a ——— ok Lough- 

roug! obese. rough. 7 uenc 

Modulation,” K. R. Sturley, 6.30 p.m. is J 

Wednesday, Feb. 13th.—Scottiso CENTRE: Heriot Watt 
College, Edinburgh. ‘* Weather and Electric Power 
Systems,” J. 8S. Forrest. 6 p.m.—TRANSMISSION 
Section: Savoy Place, Victoria Embankment, 
W.C.2. “Joints, Sealing Ends, and Accessories for 
Pressure Cable,” L. G. Brazier. 5.30 p.m. 

Thursday, Feb. 14th—Ravio SEcrTIon : Bovey Place, 
Victoria Embankment, W.C.2. ‘The Analysis of 
Vibration Problems,” A. J. King. 5.30 p.m. 

Friday, Feb. 15th.—N.E. Strupents: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. ‘‘ An Analysis 
and Description of Automatic Voltage Regulators,”’ 
R. K. Edgley. 5.45 p.m. 

Saturday, Feb. 16th.—N. Taveane SrupeEnts: Electricity 
Offices, Whitehall Road, Leeds. ‘* Atomic Physics 
in Theory and Application,” R. L. Russell. 2.30 p.m. 

Monday, Feb. 18th.— EY AND N. WaLEs CENTRE: 
— Institution, Colquitt Street, Liverpool. 
‘* Factors Influencing the en of Electric Lighting 
Installations for Building Interiors,” R. O. Ackerley. 
6 p.m.—Lonpon Strupents: Savoy Place, Victoria 
Embankment, W.C.2. ‘‘The Measurement and 
Reduction of Noise,” A. J. King. 7 p.m. 


Institution of Mechanical Engineers 

To-day, Feb, 8th.—ScotrisH Brancu : Robert Gordon's 
Technical College, Aberd “R t Develop- 
ments in Alternating Current Turbo-Electric Ship 
Propulsion,” G. O. Watson. 7.45 p.m.—Storey’s 
Gate, Westminster, S8.W.1. Informal meeting. 
“ Let’s Talk of Troubles.” 5.30 p.m. 

Saturday, Feb. 9th.—Scortish Brancu: Technical 
College, Dundee. “R t Develop ts in 
Alternating Current Turbo-Electric Ship Pro- 
pulsion,”” G. O. Watson. 7.15 p.m. 

Monday, Feb. 11th.—Miptanp Grapvuates: Victoria 
Hotel, Wolverhampton. ‘Jet Propulsion,”’ 8. G. 
Hooker. 5.30 p.m. 

Wednesday, Feb. 13th—WeEsTERN Branco: Merchant 
Venturers’ Technical College, Unity Street, Bristol. 
‘““Mechanical Engineering Problems of London 
Transport,” W. 8. Graff Baker. 7 p.m. 

Thursday, Feb, 14th—N.W. Brancu : ineers’ Club, 
Albert Sq , Manchester. ‘‘ The Use of Vibration 
as a Means of Industrial Drive,” C. A. M. Thornton. 
6.45 p.m. 

Friday, Piss 15th.—Storey’s Gate, Westminster, 8.W.1. 
“High-Pressure Gear Pumps,” T. E. Beacham. 
5.30 p.m. 

Saturday, Feb. 16th.—Mipianp GrapvuaTEes: Works of 
Robert Hyde and Sons, Ltd., Stoke-on-Trent. “‘A 
Few Thoughts on the Design, Manufacture, and Use 

of Electric Motors,’ E. C. Howells. 6 p.m. 


Institution of Production Engineers 
Tuesday, Feb. 12th—Lutron Section: Town Hall, 
Luton. “Modern Scientific Heat Treatment of 
Steel,” Dr. Heywood. 7 p.m. 
Wednesday, Feb. 13th.—Preston Section: Harris 
Institute, Corporation Street, Preston. ‘“‘ Gravity 
Diecasting of Aluminium Alloys,” A. R. Palmer. 











7.15 p.m. 
Thwveines Feb, 14th.—S. Watzs Section: Institute of 
ngineers, Park Place, Cardiff. ‘‘ Principles of 
Interchangeable Manufacture,” F. Baker. 6.30 p.m. 
—Lonpon Section : Inst. of Mechanical Engineers, 
Storey’s Gate, 8.W.1. ‘“‘ High-Frequency Heating,” 
R. H. Streete. 6.30 p.m. 

Friday, Feb. 15th.—WesteRN Section: Grand Hotel, 
Broad Street, Bristol. ‘“‘ Milling,” W. Whitworth 
Taylor. 6.45 p.m.—Coventry SEcTION: Technical 
College, Coventry. ‘‘ Modern Mining Machinery,” 
E. Ingham. 6.45 p.m. 

Monday, Feb. 18th.—N.E. GrapvuatTeEs : Mining Institute, 
Neville Hall, Westgate Road, Newcastle-on-Tyne. 
** Inspection Met! and their Applications,” A. C. 
Foskew. 6.30 p.m.—Hatirax Section: Technical 
College, Halifax. ‘Hydraulics as Applied to 
Machine Tools,” H. C. Town. 7 p.m.—Dersy Svus- 
Secrion: School of Arts, Green Lane, Derby. 
“* Drilling Research,” I. 8. Morton. 6.30 p.m. 


Junior Institution of Engineers 

To-day, Feb. 8th.—39, Victoria Street, 8.W.1. ‘‘ Deter- 
mination of the Bearing Capacity of Foundations,” 
8. J. Button, 6.30 p.m. 

Friday, Feb. 15th.—39, Victoria Street, 8.W.1. ‘‘ The 
Engineer’s Tools, Words, and Fi pe HE. A 
Carr. 6.30 p.m.—SHEFFIELD Section: Metal- 
lurgical Club, West Street, Sheffield. ‘‘ Tuning 
Forks,” W. Ragg.. 7 p.m. 

Keighley Association of Engineers 

Friday, Feb. 15th.—Devonshizré Buildings, Devonshire 
Street, Keighley. “The Future of Industrial 

Administration,” G. 8. Mason. 7.30 p.m. 


Manchester Association of Engineers 

To-day, Feb..8th.—Engineers’ Club, Albert Square, Man- 
chester. ‘‘Some Applications of the Elasticity of 
Natural and Synthetic Rubbers to Engineering 
Problems,” W. i. Reece. 6.45 p.m. 

Manchester Geological and Mining Society 
Tuesday, Feb. 12th,—Engineers’ Club, Albert Square, 
Manchester. ‘‘Stone-Mining, with Wet Drilli 
and Joy Loader in Konckshinnoch Castle Colliery,” 
John C. George. 3 p.m. 

Newcomen Society 
Wednesday, Feb. 13th.—Science Museum, South Kens- 
ington, S.W.7. ‘‘ Thermostat or Heat Governor: 
An Outline of its History,” A. R. J. Ramsey. 
5.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 





rer ~ Feb. 8th.—Literary and Philosophical Society, 
ewcastle-upon-Tyne.. ‘Some Aspects of Gas 


a 


Turbine Development for Aircraft Propulsion» 
8. G. Hooker. 6 p.m. ‘ 
Royal Institution of Great Britain 

To-day, Feb. &th.—21, Albemarle Street, W.1. “ Radio. 
Frequency Heating,” L. Hartshorn. 5.15 p.m, 

Friday, Feb. 15th.—21, Albemarle Street, W.1. “The 

Protection of Ships from Magnetic Mines,” &, ¢ 
Bullard. 6.15 p.m. ; 

Royal Society of Arts 

Wednesday, Feb, 13th.—John Adam Street, Adelphi 
W.C.2. “The Need for Scientific Research into the 
Prevention and Extinction of Fires,” G. I. Finch 
5.30 p.m. : 

West of Scotland Iron and Steel Institute 

To-day, Feb. 8th.—39, Elmbank Crescent, lasgow. 

** Ingot Moulds,” N. H. Bacon. 6.30 p.m, 








Personal and Business 


Mr. W. Witson Hatiipay has been elected g 
director of Engineering Components, Ltd. 

Mr. R. M. Parry has been appointed sales 
assistant to the managing director of the Mond 
Nickel Company, Ltd. 

Mr. J. N. DEAN and Mr. W. F. Randall have been 
elected directors of the Telegraph Construction and 
Maintenance Company, Ltd. 

JOHNSON AND Puituips, Ltd., announce that they 
have acquired the business of British National 
Electrics, Ltd., Newarthill, Lanarkshire. 

Epcar ALLEN aNnD Co. (SoutH Arrica), Ltd., 
announce that their office address is now 508-514, 
Garlick House, Harrison Street, Johannesburg. 

Lizvut.-Cotonet F. J. Bywater, M. Inst. C.E., 
has been elected a director of the South Metro- 
politan Gas Company, in place of the late Dr. E. F. 
Armstrong. 

Mr. J. T. Pearson has retired from his position 
as buyer and production manager of C. A. Parsons 
and Co., Ltd., after nearly fifty years’ service with 
the company. 

Str James Lirucow has relinquished the post of 
Controller of Merchant Shipbuilding and Repairs 
at the Admiralty, which he has held since the early 
part of the war. 

Mr. W. H. Hiaernsoruam, chairman of Edgar 
Allen and Co., Ltd., has been elected to the com- 
mittee of the Sheffield Group of the Royal Statistical 
Society (Industrial Applications Section). 

Tue RockweLt MacHine Toot Company, Ltd., 
announces that Mr. F. A. Hancox has been appointed 
chief press engineer, and that Mr. F. H. Perry and 
Mr. J. Chawner have joined the London sales staff. 

Mr. H. E. G. West, managing director of Newton, 
Chambers and Co., Ltd., has accepted an invitation 
to become President of the British Road Tar Asso- 
ciation, in succession to the late Sir David Milne- 
Watson. 

THe InsTITUTION OF AUTOMOBILE ENGINEERS’ 
RESEARCH DEPARTMENT is now entitled the Motor 
Industry Research Association. The address 


Middlesex. 

Sm WaLterR Benton Jones has been elected 
President of the British Tar Confederation. Mr. 
A. E. Sylvester has been elected Chairman, and 
Dr. T. Howard Butler, Vice-Chairman, of the 


executive board. 

THe MINISTER OF SUPPLY AND OF AIRORAFT 
Propvuction has released Sir Graham Cunningham, 
K.B.E., from his post as Chief Executive and Con- 
troller-General of Munitions Production in the 
Ministry of Supply. 

Tue London offices of the Brush Electrical Engi- 
neering Company, Ltd., and Brush Coachwork, Ltd., 
have been moved to Duke’s Court, 32, Duke Street, 
8.W.1 (telephone, Whitehall 6177; telegrams, 
Magneto, Piccy, London). 

Mr. I. A. Barney has been appointed managing 
director of Henry Wiggin and Co., Ltd. Mr. J. O. 
Hitchcock has been appointed personal assistant to 
the managing director, and Mr. R. E. Ansell has 
been appointéd sales manager of the company. 

Tue MrnisTeR or SupPiy has agreed to release 
Mr. Stanley J. Harley, B.Sc., from his position as 
Technical Controller in the Machine Tool Control. 
He has consented to remain as Chief Technical 
Adviser to the Director-General for a further period. 
Tue MiIpLAND Iron Company, Ltd., Rotherham, 
announces that Mr. Albert Corker has retired from 
the board after sixty-two years in the service of the 
company. Mr. Frank Eastwood has been appointed 
@ director, and Mr. A. J. Wainford has been 
appointed joint managing director. 

Wuessoz, Ltd., Darlington, announces the 
following appointments :—Mr. R. Slater, A.M.I. 
Mech. E., works manager in succession to Mr. W. J. 
Harrison, who has retired; Mr. A. Puttick, M.Sc., 
research engineer; Mr. J. V. Woodman, technical 
sales engineer, London office; and Mr. 8. W. G. 
Dear, manager of the company’s erection organisa- 
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A Seven-Day Journal 


500 rail-road containers are also to be built 


The Engineers’ Guild 
On Wednesday evening, February 6th, the 
first meeting of the Engineers’ Guild since 1939 
took place at Caxton Hall. Mr. Robert 
Chalmers, M. Inst. C.E., M.I. Mech. E., pre- 
sided, and gave @ short address on behalf of the 
Guild Council. He said that the long-felt need 
for an association directed to the unity, public 
usefulness, honour, and interests of the engi- 
neering profession might well be held to be 
greater than ever before. These ideas, he said, 
were the declared objects of the Guild, but its 
founding so shortly before the war had meant 
that all the efforts put forward had given but 
little more than @ means of starting now. Asa 
first measure, the Council had recommended a 
series of meetings, which would be open to all 
persons eligible for membership, at which the 
discussion of papers on appropriate topics, to 
be presented by existing members, should aim 
at such @ high standard of interest to the pro- 
fession as to attract a largely increased member- 
ship, while also thrashing out agreed lines of 
policy and future activity. Resources thus 
increased would enable the Guild to have its 
own office and secretariat, and to obtain incor- 
poration as necessary preliminaries to wider 
activity. A good discussion followed, which, 
while endorsing generally the Council’s recom- 
mendations, raised other questions. Prominent 
among these were proposals for the alteration of 
the name of the association. Many members 
considered that the present name of the Engi- 
neers’ Guild was inappropriate and unattrac- 
tive, and that it might be a hindrance to the 
recruitment of increased membership. In 
closing the proceedings, Mr. Robert Chalmers 
referred to the encourag’ng. character of the 
meeting, and promised that the Council would 
consider carefully the suggessions made. It is 
requested that any inquiries with regard to 
the Guild should be sent to the hon. secretary, 
Mr. W. A. M. Allan, M. Inst. C.E., 6, Dynevor 
Road, Richmond, Surrey. 


Agricultural Machinery Development 
Board 


Tue report of the Agricultural Machinery 
Development Board, which has just been issued 
by the National Institute of Agricultural Engi- 
neering, of Askham Bryan, York, states that 
in the period covering the year ending 
August 3lst, 1945, there was no change in the 
main headings of the Institute’s development 
programme, but that active work was done on 
two special subjects, the mechanisation of 
sugar-beet sowing and grain handling. It has 
been decided to resume the publication of The 
Agricultural Engineering Record quarterly, 
which will contain detailed accounts of the 
work mentioned in the report. Further work 
on the segmenting and grading of sugar-beet 
seed, to produce samples of higher purity and 
grading has been carried out, and new machines, 
including an up-to-date American machine, of 
larger capacity have been tested. The necessity 
for accurate seed distribution has been shown, 
and a new four-row test drill chassis has been 
constructed on which various types of seeding 
mechanisms, coulters, and covering devices 
can be mounted for trial. A prototype har- 
vester for sugar-beet is under construction, and 
a point has been reached at which preliminary 
trials in the field can be undertaken. In the 
work on grain harvesting, drying, and storage, 
improved pneumatic conveyor systems have 
been devised, along with wooden ventilated 
storage bins, and a prototype drier, a produc- 
tion model of the Institute’s grain flow meter, 
has been tested and approved, and the device 
is now available commercially. A typical com- 
bination farm drying plant is to be built and 
tested. Further work has been done on dung 
handling and lime distribution, and on the 
design and working of silage machinery. The 
tests made on agricultural machinery were 
smaller in number, but were more comprehen- 


Tests on pneumatic-tyred wheels have been 
analysed and published. Other works have 
included a device for testing the tension in the 
wire .on a bale, the control of hoeing appliances, 
and the testing of corrugated disc coulters. A 
large number of potato planting, digging, and 
harvesting machines are now on test. The farm 
mechanisation inquiry is being continued, and 
a@ new centre has been started in Shropshire. 
During the winter six regional i 

instructors’ conferences were held. The number 
of direct advisory inquiries received by the 
Institute has been larger than ever before. 


Standardisation of Voltage 


In reply to a question in the House of 
Commons, on Tuesday, February 12th, the 
Minister of Fuel and Power stated that he had 
under consideration a report made to him by the 
Electricity Commissioners on this matter, after 
consultation with the industry. He concurred 
in the conclusion which they have reached, 
namely, that the most practicable and econo- 
mical method of obtaining complete standard- 
isation of low-voltage A.C. supplies at one 
voltage would be to adopt 240 volts as the 
standard, subject for the time being to the 
present limits of variation (plus or minus 6 per 
cent.). The Minister had accordingly asked the 
Commissioners to discuss with the associations 
concerned the steps to be taken to effect such 
standardisation. Two important factors that 
must be considered in determining the standard 
voltage are the cost of altering or replacing 
consumers’ appliances affected by the change- 
over, and the effect of any such change-over on 
the capacity of the undertakers’ mains; any 
increase in voltage has the effect of increasing 
the capacity of the mains, while any decrease in 
voltage has the opposite result. Judged by 
these two considerations, the Commisioners 
consider, the most practicable and econo- 
mical solution would be to standardise at 
240 volts, for more than three-fourths of the 
total of nearly ten million consumers are 
being supplied either at that voltage or at volt- 
ages not more than 10 volts above or below that 
value. The only distribution networks that 
will suffer reduction in capacity by virtue of the 
change-over are those now operating above 
240 volts, which serve approximately one-tenth 
of the total number of consumers. It is esti- 
mated that changes involving more than 10 
volts would require some years to be completed, 
but the change-over from 230 to 240 volts is 
relatively simple and could be effected in a much 
shorter period. 


L.M.S. Railway Plans 


Tue London, Midland and Scottish Railway 
has within the last few days made an announce- 
ment regarding plans for the present year which 
are all directed towards getting back to normal 
working. It is explained that the company’s 
main effort during the year will be to produce 
as much well-tried equipment as possible which 
will go some way to restoring peacetime services. 
Altogether, it is proposed to build 135 locomo- 
tives, 106 of which are specially designed for 
handling both freight and passenger traffic. 
The programme also includes five 4-6-2 passen- 
ger express locomotives of the most powerful 
class. The only new types of locomotive are 
ten 2-6-0 freight engines and ten 2—6—2 passen- 
ger tank engines. Ten ‘“ Royal Scot” loco- 
motives and ten other express passenger engines 
are to be rebuilt and fitted with an improved 
type of boiler, and all new and converted engines 
are to be fitted with self-cleaning smoke-boxes, 
rocking grates, and self-emptying ashpans 
With regard to rolling stock, the intention is to 
build 716 third-class passenger coaches which 
will provide 38,000 seats. Already 240 new 
coaches have been put into service since VE 
day, and at present the production is eight a 
week ; 7106 new goods vehicles are to be con- 
structed, including 2000 16-ton steel mineral 





sive, and the test apparatus was improved. 





.| chosen as the first Professor. 


during the year. The company anticipates 
that during 1946 450 miles of line will be re- 
newed and 90 miles of points and crossings; 
60 miles will be rerailed, and 100 miles equipped 
with new sleepers. In addition, it is hoped to 
effect repairs at a number of stations and 
remove 200 acres of black-out from the com- 
pany’s premises. One Heysham and Belfast 
steamer, at present refitting, will soon be back 
in service. Eleven of the L.M.S. Clyde steamers 
have been on warservice. Three are now being 
refitted and will shortly be available again, six 
others are waiting for refitting, and two are still 
engaged on Government work. Plans are being 
made to replace seven L.M.S. vessels lost during 
the war, and a new vessel for the Stranraer and 
Larne service is already under construction. 


Increased Width of Public Passenger 
Vehicles 


On Tuesday, February 12th, it was announced 
by the Ministry of War Transport that the 
Minister has now decided to allow public 
passenger vehicles up to a width of 8ft. to 
operate on roads approved for the purpose. In 
permitting this conditional increase in width, 
the Government has had regard to the added 
comfort thereby provided for the travelling 
public and vehicle crews, as well as to the 
assistance it will give to the export trade in 
such vehicles. In the case of buses and coaches, 
the routes on which vehicles of 8ft.. in width 
may be operated will be subject to the approval 
of the Regional Transport Commissioners, and 
in the case of trolley vehicles of the Chief 
Inspecting Officer of Railways at the Ministry 
headquarters. In all cases there will be con- 
sultation with the police and other interests 
concerned. On roads not approved for this 
purpose, the present maximum width of 
7ft. 6in. will continue to apply, as wider vehicles 
cannot be itted to operate on routes where 
considerations of road safety and traffic conges- 
tion render them unsuitable. Draft regula- 
tions giving effect to this decision and to the 
concessions previously announced in respect of 
weight and height, will be circulated in due 
course. 


The Late Professor George Moncur 


CIvit engineers, not only in Scotland, but in 
many parts of the world, will learn with regret 
of the death last week of Emeritus Professor 
George Moncur, who, we may recall, retired 
from the Chair of Civil Engineering in the Royal 
Technical College, Glasgow, in 1933, a position 
which he had filled with distinction for over 
twenty years. He was in his seventy-eighth 
year, and died at his Ayrshire home, Marlee, 
Seamill, West Kilbride. George Moncur was 
born in Coupar Angus and received his early 
education at Madras College, Fife, and his tech- 
nical education at University College, Dundee, 
and Edinburgh University, gaining his B.Sc. 
degree. He served his pupilage as a civil engi- 
neer under the late Mr. R. Blackadder, C.E., 
of Dundee, and then entered the service of the 
old Caledonian Railway Company. In 1900 he 
was appointed chief assistant engineer of the 
North of Scotland Railway Company, and had 
charge of design and the erection of construc- 
tional work. In that position he gained: much 
practical engineering experience, which stood 
him in good: stead when he was appointed 
Lecturer in Civil Engineering at the Royal 
Technical College in 1905. At that time there 
was no Chair of Civil Engineering, but in 1910 
a Chair was founded and George Moncur was 
He brought the 
civil engineering department of the College to 
a high state of efficiency, and his students now 
occupy good positions in many parts of the 
world. He was a member of the Institution of 
Civil Engineers and the Institution of Engineers 
and Shipbuilders in Scotland, and was widely 
known as the editor of the Glasgow series of 





wagons and 2500 13-ton high goods wagons ; 


text-books on civil engineering subjects. 
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STURROCK DIOCK COMPLETED 


Sturrock Graving Dock, Cape Town’ 


By Lirvt.-Cotonzt D. E. PATERSON, M. Inst. C.E. f 
No. Il—(Continued from page3124, February 8th) 


Dock Pumprine MacHINERY 
Fee pumping machinery for this large dock 

was supplied by Gwynnes Pumps, Lid., 
of London and Lincoln, who were the main 
contractors. The equipment consists of three 
main pumps, two drainage, one circulating, 
two fire and two seepage pumps. All pumps 
are of the centrifugal type, hydraulically 
balanced axially and direct driven by electric 
motors through all-metal flexible couplings. 
The main pumps are of the split-casing type, 
horizontally driven. The auxiliary units are 
of similar design, but with vertical spindles, 
having extended shafting with motors 
mounted at operating platform level. Care- 
ful consideration has been given to the select- 
ing of the materials to prevent corrosion by 
salt water, particularly with regard to the 
casing, impellers, and spindles. 

For de-watering the dock, three pumps 
have been installed, each capable of dealing 
with a@ maximum quantity of 23,000 long 
tons per hour (83,500 gallons per minute). 
The mean quantity is 19,600 long tons per 
hour (71,000 gallons per minute) during the 
de-watering period. These pumps have a 
4ft. 6in. diameter delivery branch, with a 
5ft. diameter suction branch, and are driven 
by 1200 H.P. electric motors of G.E.C. manu- 
facture. Each pump weighs approximately 
30 tons and the motor 17 tons. Adjacent to 
the delivery of each main pump is a patented 


* From a pamphlet published in South Africa. 
+ Engineer in charge of construction. 


“ Gwynnes-Glenfield ’’ hydraulic sluice valve. 
This type of valve dispenses with a reflux 
valve. The valve is interlocked with the 
main motor starter which ensures that the 
valve cannot be opened until the main 
motor is running, and further interlocks are 
provided so that in the event of electricity 
supply to the main motor being switched off 
intentionally or accidentally, the valve will 





close by gravity in a matter of seconds, thus 
preventing the impeller, shaftings, and motor 
rotor from rotating in the reverse direction 
due to the static head of water on the delivery 
side. 

To deal with any water accumulating in 
the culverts while the dock is empty, two 
18in. pumps have been supplied dealing with 
an average quantity of 2000 long tons per 
hour (7300 gallons per minute). The 10in. 
circulating pump installed is for supplying 
sea water for condensing purposes to vessels 
in dock and is capable of discharging 2100 
gallons per minute. 

For fire-fighting purposes for vessels in 
dock, as well as for dealing with fires in the 








INTERIOR 


OF DOCK BEFORE FLOODING 














Fes. 15, 1946 








THE ENGINEER 





145 








dock area, two 10in. pumps are situated 
in the pump house, supplying water to a 
ring main around the dock.- Each pump is 
capable of discharging 1825 gallons per 
minute and maintaining a pressure of 80 lb. 
per square inch in the main when the dock- 
side hydrants are closed. These pumps are 
remotely controlled by switches at various 
oints around the dock. 

The two 3in. seepage pumps deal with any 
water which may collect in the pump house. 


Pump HovsE ContTROL 


All the pumps except the fire and seepage 
pumps are operated by the Gwynnes control 
system. With a dock of this size, the valve 
system is very complex, and it is essential 
that the operator should be relieved of as 
much responsibility as possible, and for this 
reason the system was adopted. With this 
scheme, all pumps and valves are operated 
from a control desk. By simply turning a 
switch and pressing a button on the desk, the 





Kilmarnock. The eight 7ft. diameter main 
culvert valves, complete with fittings, weigh 
approximately 35 tons, and the three main 
pump discharge valves, of 4ft. 6in. diameter, 
with main castings constructed of Meehanite 
metal and with zinc-free bronze faces fitted 
to the body and the gate, are designed to 
operate the unbalanced heads of 63-5ft. and 
47ft. respectively above the centre of the 
gates. The gates are designed to withstand 
a shock load of 150lb. per square inch. 
Operation is by G.E.C. electric motor 
mounted on the superstructure or on top of a 
pillar, with additional spur reduction gearing, 
and safety electrical interlock for emergency 
hand operation of the gate in the event of 
the failure of electrical power. The equip- 
ment also includes an electric gate position 
transmitter by Evershed and Vignoles, Ltd., 
for remove or distant indication, trans- 
mitting the position of the gate on to the 
mimic diagram in the pump house, a com- 





plete lubrication system with power-driven 





CAISSON UNDER CONSTRUCTION IN DOCK 


operator causes a sequence of valves to open, 
depending upon whether the dock requires 
filling or de-watering ; to start up the pumps 
he has only to press the respective “ Start ” 
buttons on the desk. In an emergency one 
master stop button only need be pressed, 
stopping all pumps and bringing valves to 
the safety position. As the operator does 
not move from the control desk, it is essential 
that he should know by some means whether 
the valves are operating. For this reason, a 
mimic diagram which is a schematic lay-out 
of the dock is provided and placed in a 
position readily visible to the operator. On 
this diagram all valves and pumps are indi- 
cated by coloured electric bulbs, the larger 
valves being indicated by four, whilst the 
smaller valves and the pumps are indicated by 
two bulbs, from which the operator can see 
whether the pumps are running, and if the 
valves are open or closed, depending on 
which bulbs are illuminated. 

The pump chamber is below ground level, 
and is force-ventilated by two 4ft. 6in. dia- 
meter fans, dealing with 60,000 cubic feet of 
air per minute. As a protection against fire, 
which might be caused by electrical faults 
in the main pump motor, transformer 
chambers, ,or in the high-tension compart- 
ment, “ Pyrene”’ CO, automatic fire-extin- 
guishing equipment has been installed. 


Dock ConTROL VALVES 


All the dock control valves, culvert linings, 
and the other auxiliary valves have been 





supplied by Glenfield and Kennedy, Ltd., of 


“ Tecalemit ’’ grease pump, superstructure, 
and other details. The valves in a 77ft. shaft 
have a sliding joint on one side to facilitate 
dismantling, and are bolted on to taper 
culvert puddle linings built in the concrete 
with anchor bolts from the puddle flange. 
The three 5ft. diameter suction valves and 
the three 4ft. 6in. diameter delivery valves 
are a “ Gwynnes-Glenfield ” patent, operated 
hydraulically by Stothert and Pitt’s rotating 
displacement oil pumps. These valves are 
designed to open against an unbalanced head 


in a maximum time of 2 min., and close auto- 
matically when the pump stops in a maximum 
time of 15 sec., with adjustment to 8 sec. The 
test pressure on the body is 150 lb. per square 
inch, and the main castings are again 
Meehanite metal, with zinc-free bronze faces. 

The lay-out of the main culverts and valves 
is so arranged that the whole dock can be 
flooded, or the inner dock alone, or the outer 
dock alone as required. The filling is carried 
out through culverts on each side of the 
dock, having inlets from the Duncan dock 
in the east and west return walls. The de- 
watering is from the west side only, using 
the same culverts, but by operating certain 
valves, diverting the flow into the main 
suction chambers to be dealt with by 
Gwynnes pumps. 

STEEL Caisson 


The sliding caisson, the steelwork for which 
was fabricated in Scotland by Messrs. Sir 
William Arrol, was constructed in the graving 
dock by Dorman Long (Africa), Ltd. 
The construction was commenced in July, 
1944, the fabricated steelwork amounting to 
approximately 1200 tons. The floating 
caisson was constructed on its side in the dry 
on the west side of the graving dock. The 
site eventually flooded and breached, enabled 
the floating caisson to be towed into position. 
The concrete work having been practically 
completed, the dock was flooded by means of 
a sluice gate in the west side of the coffer- 
dam. After carrying out flotation and 
inclination tests on the caisson, it was 
eventually sunk into the runway, wherein 
satisfactory haulage tests were made. Sub- 
sequently, the dock was de-watered with the 
caisson in position. 

Commencing on April 27th, and using the 
two 18in. drainer pumps in the pump house, 
the dock was dry on April 29th, after fifty- 
three hours of continuous pumping, the 
meeting faces of the granite proving water- 
tight against the greenheart faces of the 
caisson. After these satisfactory tests, 
reclamation dredgers commenced their task 
of back-filling the dock walls with sand 
obtained from Table Bay. The subsequent 
removal of the cofferdam at the entrance to 
the dock was carried out by means of 
partially dredging away the earth mounds 
supporting the row of steel sheet piling, the 
individual piles being satisfactorily extracted 
by means of a No. 9 McKiernan Terry 
hammer converted to strike upwards and 
suspended from a pair of 15-ton sheerlegs 
mounted on a floating pontoon. The deepen- 
ing of the cofferdam site at the entrance was 
subsequently carried out by means of a float- 
ing rock breaker, the broken rock being 





removed by bucket dredger. 








Conjugated Valve Gears for Locomotives : 
Their History and Development 


By H. HOLCROFT 


No. 


pong primary valve gears for operating slide 
or piston valves of locomotives with 
variable stroke and angle of advance in rela- 
tion to the driving cranks have been long 
established and are well known. At the 
present day Walschaerts radial gear is usually 
adopted, but the Stephenson link motion is 
still well to the fore where inside-cylinder 
engines are concerned. The valve gears of 
Gooch, Allan, Joy, and others of the nine- 
teenth century no longer find a place, but 





in the U.S.A., in particular, the Baker gear is 


I 


strongly competing with Walschaerts in 
popularity. 

All these valve gears have this much in 
common, that, provided the components are 
long in relation to their movement and the 
angularity with the centre lines small, they 
impart to the valve a motion which closely 
approaches the harmonic. By combining the 
harmonics generated by two valve gears of 
different phases, a third harmonic having an 
intermediate phase is produced, and by suit- 
ably proportioning the combining mechanism 
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the movement of the third valve will be sub- 
stantially the same as that of the other two 
valves and will have the same angle of 
advance in relation to its main crank. Such 
means have been adopted for three-cylinder 
engines, and it is the object of this article 
to trace the origins and progress of this newer 
form of valve gear.. 

In the case of the steam locomotive it is 
characteristic that practical considerations 
have always prevailed over those which may 
be held to be more desirable on theoretical 
grounds, and utmost simplicity is sought for 
reasons connected with operation in traffic, 
maintenance in running, general repairs, and 
low capital cost. Saving in fuel and water 
consumption is important, but it must not 
be obtained at the expense of these other 
items. Simplicity also contributes towards 
reliability. 

An illustration of this characteristic is to 
be found in the four-cylinder locomotive 
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with inside and outside cranks on each side 
of the engine at 180 deg. apart. One valve 
gear is made to operate two valves, which, if 
of the same kind, will have to move in oppo- 
site directions. This can be accomplished by 
connecting the valve gear to a simple lever 
with a pivot at the centre, one valve being 
operated by the gear and the other in the 
opposite direction through the lever. An 
alternative is to give outside admission of 
steam to one valve and inside admission to 
the other, and admission being by contrary 
movements of the valves, both will require 
to move in the same direction for a crank 
setting of 180 deg. It is therefore possible 
to drive this pair of valves in parallel or in 
tandem by one valve motion. A variation of 
this is to construct one piston valve with 
double heads, one head giving outside admis- 
sion to one cylinder and the other head 
giving inside admission to the other cylinder. 

It can be urged on theoretical grounds that 
four complete sets of valve gear giving each 
cylinder its own valve gear, would enable a 
more accurate setting of the valves to be 
effected, with a saving in steam consumption. 

From the practical side any ultimate 
economy in saving of fuel would be more 
than offset by the longer time required by 
the driver in preparation of the engine for 
duty and increased consumption of lubri- 
cating oil, apart from any consideration of 

ater first cost, maintenance, and weight. 

It is therefore accepted practice in four- 
cylinder engines to operate four valves by 
means of two valve gears, except in the case 
of engines having crank settings other than 
180 deg. and also in the case of compound 
engines in which the valve gears for the high 
and low-pressure cylinders are linked up 
independently. 

The remarks which apply to four-cylinder 
engines apply in a lesser degree to three- 
cylinder engines, for here only one valve 
gear is replaced by a set of combination levers. 
Consequently, there is a sharp division of 
opinion, some designers preferring to adopt 
three independent sets of gear, which gives 
more accurate valve setting for the third 
valve and less disturbance due to wear. 


‘\ 





Other designers adopt the conjugated system 
on the grounds of simplicity and greater 
freedom in design of cylinders and frame 
stretchers. 

Besides its merits, the conjugated system 
has its faults, both inherent and acquired. 
In the first place, the reproduction of the 
movement of the directly driven valves 
depends on the design of the valve gears 
themselves, and the nearer these can approach 
a harmonic motion, the nearer will the move- 
ment of the third valve follow them. Much 
depends, therefore, on the proportions of the 
primary gears. 

Apart from the lay-out of the gears, care 
must be taken in design to avoid any spring- 
ing, such as is given by offsets in the plane of 
the gear or want of stiffness in the com- 
ponents, and the fit of pins and sliding blocks 
must be as close as possible to the limits. It 
should be realised that any lost motion in 
each gear will be added together at the third 
valve, and this also applies to any wear which 
ensues in the normal way. 

A fault complained of in the earlier days 
of conjugated gears was the over-running of 
the third valve to such an extent that the 
steam chest covers were struck. This 
appeared to occur when steam was shut off 
and the reversing lever put in full gear while 
coasting at speed. With further experience 
and improved design of details this character- 
istic has either disappeared or been mini- 
mised. No doubt periodicity arising from 
springing in the gears was the cause of the 
trouble. 

Notwithstanding these drawbacks, a large 
proportion of three-cylinder engines are being 
built with a conjugated gear for the valve of 
the middle cylinder, as the effects are not 
serious in any case. The readings of the 
table of valve events for the middle valve 
may depart a little from those given for the 
outside ones, but the indicator diagrams 
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taken are entirely satisfactory as regards 
shape and mean effective pressure. There is 
perhaps a tendency for the middle cylinder 
to gain in horsepower over the outer ones as 
speed increases, but as this takes place on the 
longitudinal centre line of the engine there is 
no disturbance to running. This small 
increase is no doubt due to inertia effect of 
the valve taking up clearances in both gears 
and.any springing of the parts. 


THE COMBINING SYSTEM 


The combining systems take many forms, 
and in order to follow their movement, 
compare one with another and to outling 
new systems the writer devised many years 
ago a simple geometrical construction.* This 
is introduced here to explain the underlying 
principles of the gears to be described. 

It is well known that the movement given 
by a valve gear can be represented by a 





* See Tue Encinzer, August 2nd, 1918, page 96. 


“virtual” crank. Three valve gears are 
therefore shown in Fig. 1 as AO, BO, and 
CQ. The throw and angular advance of the 
three gears in respect to the driving cranks 
will vary with the degree of expansion and 
direction of running, but the relative angular 
position of the three gears to one another 
remains constant and it is identical with the 
setting of the driving cranks. 

If one of the gears is dispensed with, a sub. 
stitute can be found by linking two valve 
motions together, as A B in the diagram with 
Fig. 2. Ifa point X is selected on link A B, 
it will generate a motion identical with that 
of an imaginary crank OX. The concrete 
form of a conjugated gear on these lines js 
shown below in Fig. 2. The third main 
crank may, however, be set in the same rela. 
tion as C to A and B in Fig. 1, in which case 
not only will the imaginary crank O X be 
less in magnitude than O C in Fig. 1, but of 
opposite phase. To overcome this difficulty, 
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the outer valves can have inside admission 
of steam and the middle one outside 
admission, or vice versd, or else the middle 
cylinder can have crossed ports. In either 
case its travel will be less than that of the 
outer valves and therefore the width of the 
ports and valve heads must be proportioned 
in ratio to the respective travels. 

If the main cranks relating to Fig. 2 are 
spaced at 120 deg. apart, the points A, B, 
and C will lie at the same angles. Then, when 
X bisects AB, O X=O A cos 60 deg.=0°5 
O A, so that its throw is half that of either 
O A or OB, and the middle valve will conse- 
quently have half the travel of the outer ones 
and will be 180 deg. out of phase. The width 
of ports and valve heads of the middle valve 
must be halved to suit and the ports or steam 
admissions crossed. 

The equivalent of a crank OC can be 
obtained by introducing another component 
to the gear, as in Fig. 3. Here X O is joined 
and produced to C in the diagram, and 
instead of connecting the middle valve to X 
it is now connected at point C. In the corre- 
sponding mechanism below, this is equivalent 
to a lever X OC with a fixed point at O, the 
arms of the lever, O C and O X, being in the 
ratio of 2:1, since O X is half O A or OB, 
and consequently half of OC. This lever is 
linked to AB at X. It is now clear that the 
third valve will have the same movement as 
the other two and will be at 120 deg. to each. 


Joy’s GEAR 


The first patent for conjugated gears is 
that of David Joy, of radial valve gear fame, 
in 1884. One proposal for triple-expansion 
marine engines corresponded to the arrange- 
ment in Fig. 2, the valves of the low and high- 
pressure cylinders being connected at A and B 





and the valve of the intermediate cylinder 
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to X. A similar proposal was made in the 
case of locomotives. 

At the time this conjugated gear was 
devised, the day of the three-cylinder simple 
locomotive was far off, but three-cylinder 
compounds were then in being. A scheme 
embodying Joy’s invention was to be found 
ina proposed Riekie three-cylinder compound 
for the London, Brighton and South Coast 
Railway in 1900, the cranks in this case being 
at 120 deg. to one another. It was intended 
to build a 4-4-0 type engine with two 20in. 
outside high-pressure cylinders controlled by 
Joy’s radial gear ahd one 30in. low-pressure 
cylinder the valve of which was to derive its 
motion from the centre of a transverse beam, 
or floating lever, connected to the outside 
valve gears at its ends, as in Fig. 2, and to 
compensate for the shorter travel the slide 
valve of the low-pressure cylinder was to be 
double ported. This scheme, however, did 
not materialise, and so far as is known, no 
locomotive was ever fitted with such a con- 
jugated gear. 

A quarter of a century passed and Joy’s 
invention of 1884 lapsed into obscurity. 
Meanwhile the three-cylinder, high-pressure 
engine had appeared and with it the problem 
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of its valve gear arose. In 1909, the writer 
discovered anew the principles of the con- 
jugated gears and developed them still 
further. At the time he was in the drawing- 
office at Swindon during the period when 
Mr. G. J. Churchward was producing his 
famous standard locomotive types for the 
Great Western Railway. There was at that 
time of intense activity at Swindon an 
insatiable quest for the very best, regardless 
of conventions, and American practice had 
been largely drawn upon. Then the high- 
class performance of the de Glehn compounds 
in France led to the purchase by the Great 
Western of three of these 4-4-2 type four- 
cylinder engines to compete with the two- 
cylinder Swindon engines of the same type, 
and experience showed that the advantages 
of the French engines were mechanical rather 
than thermal. Accordingly, some four- 
cylinder simple engines embodying several 
features of the French design were con- 
structed which carried the same boiler and 
wheels as the corresponding G.W.R. engines 
of the 44-2 and 4-6-0 types, and of all these 
the four-cylinder 4-6-0 type proved to be 
superior in the hauling of heavy trains at 
high speed. 

In the ceaseless pursuit for the best 
machine attainable the claims of the three- 
cylinder engine had not been overlooked. 
From the designer’s point of view the neces- 
sity for a third valve motion made the three- 
cylinder as complicated as the four-cylinder 
with two motions in the matter of moving 


valve would lie on one side of the centre line 
of the engine so that the design became 
unsymmetrical, and with the ideals then pre- 
vailing at Swindon an unbalanced arrange- 
ment was looked at askance. Hence the 
four-cylinder design was at an advantage in 
this respect. 


Howorort GEAR 


The writer was impressed by the poten- 
tialities of the three-cylinder engine and set 
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about finding a satisfactory solution to the 
valve gear problem. It occurred to him that 
something analogous to the rocking levers in 
the four-cylinder engines was possible and the 
first step was to explore the results of linking 
two primary gears together. This showed 
that with cranks at 120 deg. the centre point 
of a connecting link had half the travel of 
either of these gears and that its phase was 
at an angle of 60 deg. to either of them. By 
adding a pair of levers to double the move- 
ment of the link and reverse its direction, a 
travel equal to the outer ones and at 120 deg. 
to them resulted, while the arrangement was 
symmetrical in locating the middle valve on 
the longitudinal centre line of the engine. 
Fig. 4 illustrates this and its accompanying 
diagram shows the elements required for the 
construction, t.e., two fixed levers A O X and 
BOY with arms AO and BO in ratio to 
O Xand O Y as 1: 2, and a floating lever X Y 
attached to the middle valve at C. 

The construction of a model to demon- 
strate the working of the gear was completed 
early in 1909 and exhibited to Mr. Church- 
ward, who promptly gave instructions for a 


device. He was obviously delighted with the 
novelty and simplicity of the arrangement. 
and for a time the prospects of a three- 
cylinder engine being constructed to compete 
with the two and four-cylinder ones were 
bright, but after mature consideration he 
decided that he had so far committed him- 
self to the four-cylinder design that there 
was no turning back, work on a large batch 
of engines being well advanced in the shops. 
The matter was therefore shelved. 

It was thought at the time that the inven- 
tion was entirely novel, but further search 
at the Patent Office Library before the com- 
plete specification was lodged brought to 
light Joy’s earlier patent. The wider claims 
were therefore dropped in favour of the 
particular arrangement in Fig. 4 and some 
alternatives. The writer, however, demon- 
strated that the device could be applied to 
three cranks at any angle by suitable propor- 
tions of the levers. Fig. 5, for instance, repre- 
sents cranks A and B at 90deg. to one 
another and at 135 deg. to C. This arrange- 
ment is adopted in the case of three-cylinder 
compounds with low-pressure cylinders out- 
side the frames and a high-pressure cylinder 
in the middle. To give the correct travel 





to C the lever arms are in the ratio of cos 
45 deg. to 1—that is, 0-707 to 1. 

Fig. 6 demonstrates, in fact, that a solution 
for any angular position of cranks is possible. 
With C at unequal angles to A and B, all that 
is necessary to obtain the correct travel and 
angularity for valve at C is to proportion the 
dimensions of the rocking lever to the ratio 
of lengths X O and O C and the floating lever 
to A X and X B. 





patent to be taken out in protection of the 


(To be continued) 








The Eight-Coupled Locomotive 


(From a Correspondent) 


a interest aroused by our brief con- 
sideration of the scope of the 4-6-2 locomo- 
tive about a year ago, and no less the 
use of 2-8-0) engines on the Glasgow and 
Perth section of the L.M.S.R.; makes appo- 
site a reference to the place of the eight- 
coupled engine in fast passenger work. Such 
locomotives were used widely on the Continent 
before the war, for the comparatively low 
axle loads allowed on many routes required 
four pairs of coupled wheels in order to give 
an adhesion weight only slightly superior to 
that found on the heaviest six-coupled loco- 
motives in Britain. The apotheosis of this 
type probably was the 2-8-4 class of the 
erstwhile Austrian Federal Railways, a design 
which was repeated with but minor modifica- 
tions on the Roumanian State Railways. 
Both these classes, and the none too 
successful engines of the same wheel arrange- 
ment on the Norwegian State Railways, are 
two-cylinder simples operating at what are 
now considered .as merely low-medium boiler 
pressures, and they have been used prin- 





parts. Also, the third valve gear and its 








cipally to haul heavy trains over routes by 





no means level or straight. Passenger trains 
of 750 tons weight did not appear to wind the 
Austrian engines on the Vienna and Salzburg 
line at end-to-end speeds of 48 m.p.h., even 
on the long 1 in 96-120 banks. Krauss 
trucks are used to guide the leading end of 
all the engines mentioned, and have, in 
general, proved notably successful. But the 
reversed—or 4-8-2—-wheel arrangement was 
adopted in conjunction with simple expan- 
sion by the Reichsbahn for speeds up to 
75 m.p.h. just before the war, in this case 
with axle loads of 20 tonnes, for the haulage 
of the principal trains over steeply graded 
first-class lines was envisaged. The same 
wheel arrangement and simple expansion had 
been adopted years earlier on the M.Z.A. im 
Spain (the Norte 4-8—2s are compounds) and 
on the Czechoslovak and Polish State Rail- 
ways. Yet here, again, the axle loading was 
limited, and top speeds did not exceed 110 
kiloms. per hour (68 m.p.h.). 

One must look to compound expansion on 
the French railways for the highest speeds and 
highest standards of performance of the eight- 
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coupled er engine, not even excepting 
North America. Chapelon enthusiasts—and 
there are many in this country—will excuse 
mention of that designer’s celebrated 4-8-0 
engines on the same pages as the “ inferior ” 
simple engines on other railways. The extra- 
ordinary exploits put up by these ugly 
engines of great merit culminated in an indi- 
cated output exceeding 4000 H.P. and a top 
speed—so far as the writer’s footplate experi- 
ence goes—of 90? m.p.h. But these figures 
give merely an indication of the range in per- 
formance of these 100-ton locomotives with 
5ft. 11fin. wheels. Much of their success is 
due to the high boiler pressure of 290 lb. per 
square inch, and the streamlined steam and 
exhaust arrangements; but the trapezoidal 
grate could be hand fired at rates in excess of 
145 lb. per square foot of grate per hour for 
as long as was required. by the rosters of 1939. 
As a rule, French locomotives are not per- 
mitted to run faster than 75 m.p.h., though 
some classes are allowed 77} m.p.h. and 
81 m.p.h. on certain sections. Even with 
loads in excess of 700 tons, the Est and 
P.L.M. compounds of the 4-8-2 wheel 
notation proved capable of maintaining these 
maxima over level divisions, and their per- 
formance was enhanced by the adoption of 
certain Chapelon features. The supposedly 
simpler 2-8-2 wheel arrangement has been 
used with simple expansion for passenger 
work at appreciable speeds in Britain, 





Belgium, and Germany, and with compound 
propulsion in Italy. In two instances these 
engines were used regularly over routes 
abounding in curves. The later develop- 
ment—a wartime one—was Chapelon’s com- 
pound 2-8-2, used for many of the over- 
loaded main trains in France. 

Despite the outstanding work which was 
effected almost daily in 1936-39 by the 4-8-0 
and 4-8-2 engines in France, it is to be hoped 
that a need for eight-coupled wheels will not 
arise for passenger work in England. Hand- 
some and efficient though the best types of 
steam locomotive in this country may be, 
they are seen to be cumbersome and waste- 
ful when viewed against a background of 
wartime progress in engineering science and 
application. Mere bigness is not the solu- 
tion ; that requires a conception and outlook 
which do not confuse the object with the 
means. The strong personalities of leading 
locomotive engineers during the last twenty- 
five years have resulted in the steam loco- 
motive being considered as an end in itself 
instead of as a means to an end. Whether 
any subconscious desire to reverse such a 
trend led to the conversion of the only 
British eight-coupled express passenger loco- 
motives to the 4-6-2 type is doubtful ; but 
that alteration seemed a small move in the 
right direction, and any defects of the 
rebuilds are not due to the wheel arrangement 
itself. 








Metallic Creep 


Oo. 


N all-day conference on metallic creep 
+1 was held in the lecture hall of the Royal 
Society, Burlington House, London, on 
Tuesday, February 5th. It was organised 
by the Department of Scientific and Indus- 
trial Research, and was presided over by Sir 
Charles Darwin, F.R.S., Director of the 
National Physical Laboratory. Approxi- 
mately 150 representatives of various research 
establishments, universities, and industrial 
organisations accepted invitations to be 
represented. 

Sir Charles Darwin, F.R.S., opening the 
conference, said that at the National Physical 
Laboratory a number of creep investigations 
had been going on at high pressure during 
the war, and they had been mainly directed 
to the practical side. The object was to 
reduce creep, and, if possible, to avoid it 
altogether. From discussions with his staff 
and people outside he came to the conclusion 
that those working at the Laboratory were 
perhaps not keeping fully in touch with the 
people working on the other side, whose 
object it was to understand and explain 
creep and it also appeared that those work- 
ing on the other side were not fully alive 
perhaps to the practical engineering problems 
arising. Therefore, with a view to giving. 
both sides into touch with one another, it 
had seemed to him it would be useful to have 
a meeting of this kind. 

Professor E. N. da C. Andrade, F.BS., 
opened the conference by briefly outlining 
the history of the subject and discussing in 
detail certain work which he himself has 
been doing. He mentioned the funda- 
mental behaviour of metals under sud- 
denly applied stress, which he discovered 
in 1910, and indicated that his work was dis- 
tinguished from most subsequent investiga- 
tions in that his loading device kept the stress 
automatically constant. He discussed the 
theory of what was known as the Andrade 
curve, and dealt in considerable detail, both 


I 


mathematically and otherwise, with his more 
recent work. 

Mr. H. J. Tapsell said he had studied the 
creep of metals for many years, mainly from 
the engineer’s point of view, and had found 
that at a temperature at which a metal creeps 
under stress, the creep rate was the most 
discriminating measure of its mechanical 
strength. For example, a number of mild 
steels might be of similar chemical com- 
position, be similarly heat treated and have 
similar tensile strengths, and yet their creep 
behaviour might show much divergence. He 
gave results obtained for two series of carbon 
steels all in the normalised condition. Tested 
at 450 deg. Cent., with a stress of 8 tons per 
square inch, the creep rates measured at 
120 hours showed an extreme range of 
290: 1-4, and some of the lower carbon 
steels showed greater resistance to creep 
than. the higher carbon steels. Some of the 
causes of this divergence in the creep resist- 
ance of mild steels had been discovered and 
related frequently to small differences in 
production. It was, however, still impossible 
to predict adequately the creep behaviour 
of steels or other metals from consideration 
of their other mechanical properties. Partly 
for this reason there had been a great expan- 
sion of practical creep testing in recent years, 
and there was especial need of knowledge of 
the fundamental process of creep. At the 
N.P.L. it had been found necessary to 
measure creep rates ranging from about 
10-1 to 10-* strain per hour, the latter rate 
being the average measured over a few 
hundred hours. Two types of creep testing 
machines of different degrees of sensitivity 
had been designed and constructed for this 
purpose, and he illustrated and described 
these machines which are in use at Ted- 
dington. 

The study of metals at low creep rates 
down to 10-* strain per hour was of interest 
from both the theoretical and practical point 








of view, but it had not yet been possible to 
determine if creep was continuous or pro. 
ceeded in jumps at rates of strain of this low 
order. Some engineers were interested in 
very small rates of creep. For steam power 
plant, a service life of 100,000 hours (about 
1l years) or more was desired, and a com. 
ponent having a length of 100in. would 
stretch 0-1lin.in 100,000 hours if continuously 
creeping at an average rate of 10-* strain 
per hour, and might give rise to severe dis. 
tortion in the plant. In other applications 
the economic life might be much shorter 
and therefore the permissible creep much 
greater. Thus it was necessary for tests to 
cover a wide range of creep rates in order to 
assess the value of a metal for various 
applications. 

It was clear that the progress of creep 
during a test lasting, say, 100 hours, did not 
necessarily indicate the probable behaviour 
during the next few hundred hours and still 
less that in thousands of hours. Precipita- 
tion and recrystallisation with grain growth 
caused special types of change, and metal- 
lurgical changes, besides producing a change 
in creep resistance, might themselves produce 
marked alterations in linear dimensions. 
Cases had been noted in which shrinkage had 
initially taken place in heated and loaded 
specimens and lasted for several hours 
before elongation had set in as a result of the 
creep rate exceeding the contraction rate. 
Metallurgical and dimensional stability of a 
metal at the test temperature was necessary 
if one was searching for the fundamental 
causes of creep. 

Dealing with some characteristic features 
of the creep of metals, he showed the common 
creep curve for tests at stresses of 21 and 
18 tons per square inch. These curves 
showed the usual three stages of creep—the 
rapidly decreasing creep rate portion followed 
by the slow change from a decreasing to an 
increasing rate, and then the last portion of 
rapidly increasing rate. The time scale 
might be a few hours or many thousands of 
hours, depending on the test conditions. The 
first stage covered the period during which 
the metal stiffened by work hardening, and 
this stage largely depended on the initial con- 
dition of the metal. It was more marked 
when the metal was initially in its softest 
condition, as, for example, when fully 
annealed, and it might be considerably 
reduced by mechanical work, such as rolling, 
at or near the temperature at which the metal 
was subsequently to be tested or used in 
service. 

From tests on lead, a magnesium alloy, 
and some steels; it had been found that for 
each material, and within a restricted range 
of stress and time, the creep curves at each 
stress have the same geometric form. Fur- 
ther, the creep curves for the material 
under tension, torsion, and combinations of 
tension and torsion, have the same geo- 
metric form. Because of the variety of 
metallic materials and the extended ranges 
of temperature over which they might be 
used, it frequently became an economical 
necessity to assess the probable total creep 
over the desired full service life from tests 
of considerably shorter duration. This 
involved extrapolation which, it was said, 
must be regarded as a necessary evil. A 
series of curves was shown illustrating work 
of this nature under tensile stress. With a 
lead beam under uniform bending moment, 
no difference was found between the beha- 
viour on the tension and compression sides. 
Other evidence had shown that if the 
material were isotropic and creep was limited 
to small amounts, its behaviour was the same 
in tension and compression. 

Referring to creep recovery, he said that it 
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appeared to be governed by the same physical 
forces in the metal grains, but opposite in 
sign to those existing during creep. Some 
typical cases of creep recovery were dis- 
cussed. In one, the stress on a creeping 
specimen was almost completely removed 
after a period of about 1500 hours when the 
creep rate had fallen to 210-7 strain per 
hour. After the immediate elastic contrac- 
tion, creep recovery proceeded continuously, 
reaching @ rate of 1-7 10-7 strain per hour 
after about 700 hours, the total recovery 
being more than 40 per cent. of the total 
creep at 1500 hours, and 32 per cent. of the 
elastic contraction. Also, after reloading, 
the creep was faster than before, but soon 
settled down to the same rate as before the 
interruption. In another case the stress was 
only slightly decreased. Creep recovery 
immediately occurred, but later gave place 
to renewed extension due to the continuous 
application of the reduced stress. Later 
work established that the amount of recovery 
in a given period after the removal of stress 
was proportional to the original applied 
stress, and that it increased with the dura- 
tion of the preceding creep test. It was also 
found that at a given temperature and period 
of creep test, the recovery curves were of the 
same geometric form. 

This latter work also supported the view 
expressed in 1937 that during creep internal 
strain concentrations developed in the crystal 
grains of an aggregate, owing to their differ- 
ing orientations with respect to the direction 
of the applied stress and, in the case of 
complex metals, to the different resistance 
to slip of grains of unlike composition, and 
that creep recovery was the manifestation of 
the release of those internal strains. 

Co-operative work by the Engineering and 
Metallurgical Divisions of the N.P.L. had 
recently been started in order to study by 
means of X-raysthe change in lattice structure 
during the progress of creep and other asso- 
ciated phenomena such as creep recovery and 
relaxation. 

As an example of the phenomena of relaxa- 
tion, the case was cited of a bolted flange 
joint at elevated temperature in which, as 
the result of creep, the tightening strains in 
bolts and flange initially elastic, changed to 
permanent strains so that the elastic pull of 
the bolts decreased with time. In a relaxa- 
tion test on a mild steel at 500 deg. Cent., 
with an imposed strain of 0-0015, relaxation 
still proceeded after about one year at a 
rate of 210-8 strain per hour. It was 
added that relaxation was of practical signi- 
ficance because it was involved in the process 
by which internal stress in metals was 
released by heating at a moderate tempera- 
ture below the recrystallisation temperature. 

Mr. E. Orowan (Cavendish Laboratory, 
Cambridge), dealt with the physical aspects 
of creep. From the physical point of view 
it was necessary, he said, to ask what were 
the laws governing creep and what was the 
underlying molecular mechanisms. The two 
questions could not be separated. An 
empirical relationship, convenient as it might 
be from the practical point of view, was of 
very limited value if its physical determina- 
tion was unknown, and a molecular hypo- 
thesis was equally unsatisfactory if no quan- 
titative conclusions were drawn from it and 
checked by experiments. 

Perhaps the oldest attempt at a physical 
interpretation of creep which still dominated 
a considerable part of the literature, was its 
explanation as a consequence of thermal 
recovery. This theory was based on the 
assumption that the basic law of plastic 
deformation was expressed by a stress-strain 
curve which showed how the stress necessary 


owing to the production of structural injuries 
which made further deformation more diffi- 
cult. After discussing the Becker theory of 
plastic flow and pointing out that that 
theory did not regard strain hardening as an 
essential factor (whereas in the recovery 
theory, it was postulated that without strain 
hardening a material could not creep, but 
would undergo instantaneous deformation as 
long as the stresses exceeded the yield value), 
Mr. Orowan put forward a suggestion for a 
new interpretation of creep. He pointed out 
that the recovery theory regarded creep as a 
consequence of thermal fluctuations which 
removed obstacles to deformation by means 
of atomic rearrangement ; the Becker theory 
regarded it as caused by thermal fluctua- 
tions raising the local value of the applied 
stress to a fixed critical value which repre- 
sented the yield stress in the absence of 
thermal agitation. 

In his new point of view, continued Mr. 
Orowan, it was assumed that in the absence 
of thermal agitation, plastic deformation 
would be completely described by a stress- 
strain curve (%.e., the curve valid for the 
absolute zero of temperature). At finite 
temperatures, however, a given stress would 
first produce almost instantaneously a given 
strain, and then thermal stress fluctuations 
would raise the stress locally to higher values, 
an thus produce additional strain, 1.e., 
creep. As an effect of the creep, there would 
be additional strain hardening. While thus 
the yield stress of the material rose, the 
applied stress was kept constant and increas- 
ingly greater stress fluctuations were needed 
for raising the stress locally to the value of 
the yield stress. In consequence, the effec- 
tive fluctuations which contributed to creep 
became less and less frequent, and the creep 
slowed down. With the help of simplifica- 
tion, this conception could be put into a 
mathematical form, and the resulting expres- 
sion was in satisfactory agreement with the 


measured curves of the Andrade type. 

The relationship between this new theory 
of creep and the two earlier ones was simple. 
In the recovery theory, creep was attributed 
entirely to the removal of obstacles by thermal 
agitation ; according to his new view, creep 
could arise by these obstacles being over- 
come without being removed—by thermal 
stress fluctuations. If the temperature was 
high and the creep slow enough, the removal 
of obstacles might play, in addition, a part in 
producing creep. In the Becker theory, the 
réle of stress fluctuations was to raise the 
applied stress locally to the value of the yield 
stress at the absolute zero of temperature ; 
in the present theory, this value had been 
reached at the moment when creep at con- 
stant stress began, and the stress fluctuations 
represented additional transient local stresses 
which pushed the point representing the state 
of the specimen in the stress-strain plane 
further along a stress-strain curve. This 
theory of his own did not give, like the 
Becker theory, a detailed molecular picture 
of the process. It did not involve any assump- 
tion as to the mechanism of strain hardening, 
but merely assumed that such a process 
existed. It was not concerned with the dis- 
crepancy between theoretical estimates and 
actually measured values of the yield stress, 
but accepted as a fact that, for some reason, 
plastic deformation took place, even at the 
lowest temperatures, at stresses far below 
the estimated shear cohesion of the material. 

The texture of a metal and small additions 
of alloying elements might have a very great 
influence on its creep properties, and it 
might appear at first glance that his new 
theory did little justice to this side of the 
problem. Closer consideration, however, 
showed that the interpretation of creep 
suggested might provide a framework suffi- 
cient to accommodate all influences of texture 
and composition. 

(To be continued) 











ETWEEN 1941 and 1943 a number of reports 
on the technical requirements of railway 
stations were prepared in the office of the 
architect to the L.M.S. Railway Company, Mr. 
W. H. Hamlyn, F.R.I.B.A. The particular 
characteristics which these reports showed to 
be desirable in station building can be sum- 
marised under five main heads :—(1) Flexibility 
of construction to meet changing conditions, 
with consequent modifications in accommo- 
dation ; (2) speed of erection, especially import- 
ant on stations where traffic must be interfered 
with as little as possible ; (3) a range of materials 
with particular qualities of durability, finish, 
insulation, &c.; (4) a type of construction strong 
enough to withstand special conditions of 
vibration and atmosphere ; (5) low maintenance 
costs, involving the possibilities of easy cleaning 
and replacement of damaged parts, necessary 
to preserve a smart appearance. 

Hitherto, where flexibility and speed in 
erection have been required, it has usually been 
achieved at the expense of the robustness of 
material. When the materials have been 
strong eA&ough to satisfy these conditions, speed 
and flexibility have suffered. The problem has 
now been tackled as a whole, and the experi- 
mental station, illustrated herewith, represents 
the first attempt to combine all the required 
characteristics in one structure. 

The first step towards solving the problem 
was the formation of a Building Research Com- 
mittee, on which there were scientific, engineer- 
ing, and medical representatives.. The com- 
pany’s engineer’s department was responsible 





for plastic deformation rose with strain, 





for the calculations in connection with the steel- 


L.M.S. Experimental Station Building 





work and awning construction, and for the 
preparation of the steelwork and roof units. 
Under the direction of the company’s research 
manager various valuable tests on material for 
strength, insulation, corrosion, &c., were carried 
out in the company’s laboratories at Derby. 

It became obvious in the course of discussion 
that a system of prefabrication and unit con- 
struction provided the basis for the solution of 
the problem. Therefore the first requirement 
was @ satisfactory dimensional grid, which had 
to be related to suitable sizes for doors, windows, 
spacing of booking office windows, room sizes, 
and sizes of manufactured materials. After a 
good deal of study, a module of 3ft. 4in. was 
agreed upon as satisfying all those demands. 

The general foundations of the building fall 
into line with the platform construction 
standardised by the company’s engineer's 
department, with one innovation: this is the 
introduction of a duct, formed of precast 
concrete units, which runs right round the 
building and accommodates the hot and cold 
water supply, heating main, and drains. It 
also provides a continuous level surface on its 
outer kerb for fixing the wall posts and each 
unit is in fact provided with fixing holes, which 
give the correct spacing for these posts. 

The main structure of the building consists 
of 6in. diameter steel columns bolted to the 
foundations and carrying cranked beams which 
form the frame for the awning over the platform 
and for the roof of the building. The two roofs 
differ in height by about lft. 3in.; the awning 
height is determined by the structure gauge 
which fixed the requisite height for its edge 
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above the track, and the ceiling height by the 
proportions of the waiting room. The arms of 
the cranked beams in the experimental building 
are balanced, but a 3in. diameter tie column is 
introduced on the waiting room side to provide 
for an unbalanced load, which would occur 
should the platform dimensions require a wider 
awning. The beams themselves consist of two 
Jin. by 2}in. welded steel channels spaced 8in. 
apart and carrying a gutter in the roof side ; 
the space below forms a duct for electric wiring. 
All steelwork was bolted together on the site. 
Between the flanges of the channels the roof 
units are carried ; they consist of stressed-skin 





above that the principal need is for a non- 
absorbent surface that can be easily cleaned. 
The panel finally chosen for the base is of pre- 
cast concrete with a granite chip face; the 
upper panels are of vitreous enamelled iron, 
light blue in colour. Experiments on the 
vitreous enamelled panels had been carried out 
some years ago by the architect’s office, and 
proved that the surface treatment was the right 
one to stand up to the requirements, while 
providing the possibility of an interesting 
colour range. Improvements have been intro- 
duced in enamelling, and in a method of fixing 
which avoids passing screws through the 











EXPERIMENTAL 


plywood boxes and give a flush ceiling to both 
awning and building. 

The walls consist of exterior and interior 
panels, windows and door frames, attached to 
wall posts which are at lft. 4in. centres around 
the building. The posts are formed of two steel 
box channels welded back to back, a section 
which gives the necessary strength and hold for 
the fixings and only occupies a space of 2in. by 
2in. on plan. Three types of friction clip 
provide the fixing; one allows fixing to the 
face of the post, another to the side, and a third 
is employed at the corners of the building. 
These clips are mass produced from strip steel 


BUILDING IN COURSE OF ERECTION 


and each has an aircraft type locknut riveted 
to it; this allows screwing to be carried out 
from the front without holding the nut from 
the back, and once the screw has been tightened 
the fixing cannot work loose from vibration. 
The exterior walls of station buildings 
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enamelled surface. The panel consists of a tray 
fastened back to the wall post with a friction 
clip ; a special upstand runs along the top edge, 
acting as flashing and as a bracket for fixing, 
and a specially designed brass dowel ensures 
vertical alignment. Only the face of the panel 
is enamelled and no fixing shows. Between 
wall posts and panels a strip of felt treated with 
polyvinyl chloride is used. Externally, two 
trims in extruded bronze act as weatherings 
between concrete and enamelled iron, and again 
below the awning soffit. The windows and 
external door frames in the same extruded 
bronze have a special section designed to keep 
projecting and dirt-collecting ledges to a 
minimum, by allowing the frames to fit flush in 
the external wall surface. 

Various types of compound were employed 
to seal the joints between panels, windows, and 
door frames. In the upper part of the work a 
dark blue mastic was used in the form of an 
extruded strip, unrolled from a drum and laid 
during the fixing of the panels. Between the 
concrete plinth panels a mastic was used, which 
is fixed into the vertical joints with a pressure 


gun. 

The design of the internal wall finishings has 
been determined by requirements of thermal 
insulation and flexibility in plan. The design 
of wall lining finally chosen consists of a panel 
built up of metal-faced plywood sheets on a 
timber frame attached to the wall posts at top 
and bottom by special straps and brackets and 
backed with a glass silk quilt. Fixings are 
concealed by skirting and cornice trim, and the 
wall posts themselves by a cover strip. By 
leaving out this cover strip at any point in the 
grid particular units built up in the same way 
as the linings and attached only to floor and 
ceiling can be taken off across the building and 
provide a completely flexible means of dividing 
the interior. Internal doors are framed up in a 
single partition unit, interchangeable with any 
other. 

A complete central heating service is pro- 
vided, consisting of a gas-fired boiler serving 
flush-panel radiators from a ring main which 
runs in the duct. A single horizontal cast iron 
drain pipe, also in the duct, takes all the 
drainage, so that only one external manhole is 
required. The duct has removable cast iron 
covers over its entire length, enabling the piping 
to be inspected at any point ; these covers are 





require special treatment. Luggage barrows 
are liable to cause damage up to sill level ; 
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fined with the flooring material, in this case a 





chocolate-coloured quarry tile, and the whole 
floor presents a flush-finished surface. 

The building was erected by a team of three 
skilled carpenters and one labourer, with 
specialist labour for steelwork and_ heating, 
The Building Research Station undertook 9 
complete time study of the work, from which 
the facts emerge that the building is very 














CRANKED BEAM FOR AWNING AND ROOF, 

economical in erection, comparing favourably 
with standard methods hitherto employed. 
Further investigations are still to take place to 
test fuel efficiency, comfort conditions, and so 
on, and, in particular, the weathering and 
amount of cleaning necessary to maintain the 
external surface. 
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thorough revision, and the three excellent indices 
enable references to be found easily and quickly 


Architects’ Year Book. Edited by Jane B. Drew, 
F.R.I.B.A. London: Paul Elek (Publishers), Ltd., 
36-38, Hatton Garden, E.C.1. Price 35s. net.—It 
is particularly pleasant once again to see a book of 
this kind, in which the predominating features are 
not overshadowed by methods and means of pro- 
tection against offence or adaptation for defence in 
the event of war. The practice of architecture has 
undergone many changes in recent years, and the 
editors of this, the first, volume, are to be con- 
gratulated upon the wide field covered by the group 
of experts responsible for the various sections. It 
should prove an informative and useful general 
reference book for students in architecture. 








CopPER DEVELOPMENT ASSsocIATION.—The annual 
report of the Copper Development Association says 
that full-scale activity is to be resumed this month, 
a new feature being the establishment of a workshop 
at the Association’s new centre at Kendals Hall, 
Radlett, Herts, at which experimental work will be 
earried out. Concerning current developments in 
the electrical field, the report states that a number of 
sag and tension charts for overhead transmission 
line conditions has been prepared and issued. The 
report also comments on the great variety of engi- 
neering and industrial applications of copper and 
copper alloys, and states that the Association’s 
work in this field comprises phases of metallurgical 
work, production, chemical and general engineering, 
transportation, and industrial processes of all kinds. 
A detailed survey of agricultural and horticultural 
applications of copper salts is being made as a pre- 
liminary to the issue of publications on the subject. 
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Some New Foundry Plant 





OME interesting new machines have been 

added to the range of foundry plant made by 
the Constructional Engineering Company, Ltd., 
of Titan Works, Birmingham, 12. The arrange- 
ment of a large new core-blowing machine, 
which has a sand capacity of 250 lb., may be seen 
from the accompanying engraving and drawing, 
Figs. 1 and 2. It has a heavy box section 
cast iron base, carrying the table and supporting 
two pillars, between which are mounted a sand 
chamber and hopper. In use, the sand chamber 
is fixed on the pillars at a suitable height, 
according to the depth of the core box, and the 
table has a short lifting movement, which serves 
to hold the box rigidly to the sand chamber 
during the blowing operation. When the core 
is finished, the table is dropped sufficiently to 
enable the withdrawal and replacement of the 
box. The table surface is covered with detach- 
able hardened steel plates, which may be 
renewed when badly worn by the continuous 
abrasion of the heavy core boxes. 

Movement of the table is effected by a small 
air cylinder which has a piston-rod connected 
to one arm of a bell crank lever. The other arm 
of the lever is in contact, through a roller, with 
the lower face of a machined boss projecting 
from the bottom of the table into the base 
casting. This boss also serves to retain the 
table in position on the base. Admission of air 
to the cylinder actuates the bell crank lever to 
press on the boss and lift the table. 

The sand chamber and hopper unit is sus- 
pended over the table between two cylinders 
A A, which are movable on the rigid pillars B. 
The top of each cylinder is enlarged to form an 
oil chamber, which is connected through a small 
hole in the centre of the diaphragm C to the 
body of the cylinder. On the top of each pillar 
is a hydraulic sealing ring. In order to raise 
the cylinders and sand unit in respect to the 
table, compressed air is admitted to the tops of 
the cylinder chambers. This forces oil through 
the hole in the diaphragm, and the pressure on 





the pillar tops raises the cylinders. When the 


tops of the cylinder chambers, and the weight 
of the cylinder unit forces oil through the small 
holes in the diaphragm to retard and control the 
speed of closure between the table and the sand 

















Fic. 2—250-LB. CORE- BLOWING MACHINE 


chamber. The opening between the table and 
the bottom of the sand chamber can be varied 
between 8in. and 30in. 

On the top of the sand chamber E is a hopper 
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FIG. 1—ARRANGEMENT OF 250-LB. CORE- BLOWING MACHINE 


correct height has been reached, the air supply| F, from which it is supplied with sand. The 


is cut off and the cylinders are rigidly clamped 


bottom of the hopper is closed by a conical seal 


to the pillars by means of two locking screws|suspended on the piston of a compressed air 
lifting cylinder. 


DD. In lowering, air is exhausted from the 





This cylinder is attached to a 


small vibrator G on the top of the hopper. When 
the core-blowing chamber requires charging, 
compressed air is admitted to the lifting cylinder 
to drop the sealing cone and permit the sand 
to fall through into the chamber. At the same 
time the air supply to the vibrator is switched 
on and vibration of the cone not only causes the 
sand to. fall quickly, but also prevents any 














Fic. 3.—75-LB. CORE - BLOWING MACHINE 


tendency it might have to bridge or pack round 
the sides of the opening. ‘ 

The sand chambér has a perforated plate 
fixed round its lower end, and this plate is 
surrounded by an annular chamber formed in 
the circumference of the casting. Compressed 
air is admitted into the annular chamber and 
passes through the perforated plate in finely 
divided jets or streams to mix thoroughly with 
the sand and carry it out into the core box. 
At the same time the air-sand mixture is 
thoroughly agitated by two rotating arms turn- 
ing at a low speed in the lower half of the 
chamber. 

In the engraving Fig. 3 is shown a smaller 
type of core-blowing machine, which has 














Fic. 4—MULTIPLE CORE-MAKING MACHINE 


a sand capacity of 75lb. The sand chamber 
of this unit is supported upon one pillar and its 
movement with respect to the table is effected 
by similar hydro-pneumatic means to that of 
the larger machines. The sand chamber is 
filled through a hole in its upper circumference 
by a swinging chute on one side. Upon the 





table may be seen one of the firm’s pneu- 
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matically operated box side-clamping units. 

A useful little machine for making numbers of 
small-diameter round cores at high speed is 
shown in Fig. 4. It comprises a table into 
which is set a block bored to the diameters of a 
number of cores. The block is bored through its 
full thickness, and the bottoms of the holes are 
sealed with pistons connected by downward 
projecting rods to a common plate. The raising 
of this plate by a lever serves to eject the cores 
from the block. Over the table is a hinged 
spring-loaded arm, having at its end a manifold 
carrying a number of spring-loaded plungers, 
each of which registers with one of the holes in 
the core block. In use, the core ejector is 
lowered and the holes in the block are filled 
with sand. Depression of a foot pedal pulls 
down the plunger arm and the pressure of the 
plungers compacts the sand in the holes. This 
operation is repeated until the holes are filled 


Coal Mines Mechanisation 


THE Minister of Fuel and Power has decided 
to make available to informed opinion in the 
coal mining industry a report entitled ‘“‘ Coal 
Mines Mechanisation,” by Mr. G. M. Gullick, 
who was until recently Mechanisation Adviser 
to the Ministry. The report, which is 
being widely distributed to colliery officials, 
members of the National Union of Mine- 
workers organisation, and technical personnel 
in the industry, devotes particular atten- 
tion to mechanisation at the coal face, 
and covers not only what have come 
to be regarded as “normal” mechanisation 
methods, e.g., coal cutters, conveyors, but also 
the steps taken during recent years to introduce 





more intensive methods employing power 





Fic. 5—-CONTINUOUS SHOT - BLASTING MACHINE 


with compacted sand. The cores may then be 
extracted by raising the ejector lever. 

In Fig. 5 is shown a large continuous “‘ Sand 
Wizard” type shot-blasting machine, which 
has been designed by the firm for cleaning long 
bars, strips, or castings. Bars are fed through 
the machine on large chain-driven rollers at the 
eritrance and exit of the blasting chamber, both 
of which are protected by heavy loosely hanging 
strips of rubber. In the cabinet shot is pro- 
jected at considerable force upon the bar from 
two rapidly rotating impellers. Each of these 
impellers has two curved blades fixed to its 
face, and shot is fed into the centre of the wheel 
in a continuous stream from hoppers at the top. 
As the used shot falls from the bar, it drops 
down an inclined chute to the bottom of a chain 
elevator, which raises it to the top of the 
machine. Here it is tipped out and gravitates 
down other chutes into hoppers for reuse. A 
large-capacity dust extractor, coupled to the 
shot-blasting chamber, exhausts all the fine 
dust and sand. A feature of this machine is its 
simple and continuous operation, and the ease 
with which the only wearing parts of the 
impellers—the two blades—may be removed. 
The guards on the machine illustrated were 
removed for the purpose of taking a clear 
photograph of its arrangement. 








INDUSTRIAL SaLvaGE.—At a recent conference 
in London the President of the Board of Trade, Sir 
Stafford Cripps, met representatives of the Indus- 
trial Salvage and Recovery Movement from England, 
Scotland, Wales, and Northern Ireland. The move- 
ment represents about 10,000 industrial firms which 
co-operate through local groups in stimulating the 
recovery of industrial waste materials and their best 
utilisation in the national economy. Sir Stafford 
Cripps emphasised the importance of this work as 
an integral part of industrial reconstruction. 





loading and mechanised room and pillar mining 
on the lines developed in the United States. 
The results so far achieved are reviewed, and 
a number of recommendations are made for the 
future. 

The report is divided into three main sections, 
the first being a review of developments since 
1941, when the Mechanisation Advisory Com- 
mittee (of which Mr. Gullick is the Chairman) 
was first constituted ; the second dealing with 
the present position; and the third being an 
assessment of future needs with appropriate 
recommendations. 

The following is a summary printed from the 
report itself :— 


SUMMARY 


(I) Never in the history of the industry has 
so careful and widespread an examination been 
made of technical matters concerned with 
mechanisation as has occurred during the past 
four years. The report of the Technical 
Advisory Committee is a foundation on which 
to build, together with the spotlight already 
thrown upon American practices through the 
visits of many of our mining engineers, and the 
information collected from Germany and 
Holland by the Mission sent out by the Mech- 
anisation Advisory Committee. 

(II) A central clearing house is essential for 
the circulation of information through the 
coalfields. 

(IIL) The Mechanisation Advisory Committee, 
which draws upon the voluntary services of 
some thirty mining, mechanical, and electrical 
engineers, should continue its work, and that 
of its three sub-committees, until replaced by 
some other organisation. 

(IV) Similarly, the Mining Supplies Branch 
of the Ministry should continue to advise 
manufacturers as to requirements, which they 
should co-ordinate through surveys, and by 





co-operation with the Mechanisation Branch, 
It seems wise to continue some measure of 
control by licences, especially where the Capital 
Assistance Committee is involved, until the 
future conduct of the industry is clearly defined, 

(V) Some of the more important matters for 
special attention are to:— 


(a) Establish suitable wages arrangements, 

(6) Develop by concentrated effort 
machinery, applicable to as great a variety 
of mining conditions as possible for mechanical 
loading of coal, so replacing hand shovelling 
by large groups of men, This development is 
receiving unremitting attention. 

(c) Similarly, continue research and experi- 
ment in the production of stowing machinery, 
which will be allied to new methods of mining, 
and in particular the control of the roof, 
There are several most promising devices in 
the final experimental stage. 

(d) Study the application of all that is best 
in drilling, shot firing, and mechanical loading 
for the rapid and economic driving of stone 
mines, cross measures, drifts, and the like, 
Several specialists are engaged in this work. 

(e) Prepare with all speed for the intro- 
duction of locomotives, accepting the over- 
whelming evidence that this is the most 
economic and flexible system of underground 
transport, and that trolley locomotives must 
play an important part in main line haulage. 
Mining engineers will provide conditions 
which are safe and appropriate for each of the 
types of locomotives; the Regulations 
require their immediate attention, working 
in the closest collaboration with the inspec- 
torate. This work has received much con- 
sideration and is well advanced. But it is 
the most urgent of all mechanisation problems 
and upon its solution must rest the degree of 
success which can be achieved by the intro- 
duction of new methods and machinery for 
getting coal. 

(f) Training of officials, machinery main- 
tenance, and operating personnel must keep 
pace with the changing systems of mining, 
and the introduction of new types of machines. 
The future programme, as it can now be 
visualised, will make heavy demands on 
training facilities, and require an organisation 
which will provide the trained men at the 
right time and places. For example, a com- 
plete change of method often requires, if not 
a change in personnel, the addition to the 
staff of men experienced in its application. 
We have made an important contribution in 
sending forty-five mining engineers to the 
U.S.A., and in establishing training schemes 
for the industry, including the Mechanisation 
Training Centre. In my view, too, the pro- 
gramme for the production of technical films 
which the Ministry has undertaken should 
greatly assist in spreading interest and 
information. 

In conclusion, it should be appreciated that 
much solid ground work has been done upon 
which great advances can be made in the more 
efficient working of the mines, as well as adding 
interest to the work of the miner, who, as time 
goes on, will be encouraged to acquire a new 
skill which will doubtless bring with it a fresh 
sense of responsibility and pride in his calling. 

It cannot be expected that all the develop- 
ments with which the Ministry has been con- 
cerned can immediately produce a large increase 
in output, but the prospects are undoubtedly 
encouraging on the technical aspects of mechan- 
isation. The rush and tumble of war effort has 
been against really satisfactory achievements in 
many directions. In due time, however, when 
organisation can be undertaken on a carefully 
planned programme, the various new ideas 
which have been studied during the war and 
the production of new appliances now becoming 
available will play a vitally important part. 








SHIPBUILDING IN INpD1Ia.—According to Indian 
Engineering, ship construction is about to begin 
at a yard at Vizagapatam. The building of the 
first two ships—8000-ton cargo vessels—has been 
planned to start early this year, and is expected to 
take from twelve to eighteen months. It is stated 
that the Vizagapatam yard will be able to construct 
fifteen ships at a time. 
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The °° Spearfish ’”’ Naval Aircraft 
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ULL details have now been released of the 

new Fairey “Spearfish” torpedo and dive 
bomber, which, with a normal top load of 
21,642 Ib., is claimed to be the largest aircraft 
so far ordered by the Royal Navy. It has been 
designed for multiple duties and is half as large 
again as its predecessor, the Fairey ‘“* Barra- 
cuda.” It is equipped for all-weather flying in 
any part of the world and can be employed in 
defensive or offensive réles. It can carry a 
heavy-calibre torpedo, a variety of bombs and 
mines, and the latest forms of Radar equipment. 
Its maximum range is more than 1000 miles and 
its top speed is nearly 300 m.p.h. Incidentally, 
the large dimensions of the oval section fuselage 
permit its employment as a freighter or spares 
transport aircraft. It can operate as a land- 
based general-purpose aircraft or from the deck 
of a carrier on all naval duties except pure 
combat. 

The wings have a span of 60ft. 3in. and fold 
hydraulically within a breadth of 20ft. With 
the wings folded and tail wheel on ground or 
deck the maximum overall height is 17ft. 3in., 
but with the five-bladed airserew arranged in 
the best position for stowage the overall 
maximum height is reduced to 16ft. 4in. The 
overall length is 44ft. Tin. 

The power plant is a Bristol ‘“ Centaurus ”’ 
eighteen-cylinder engine, giving a take-off power 
of 2800 B.H.P. with methanol, and a maximum 
level output at 14,000ft. of 2320 B.H.P. The 
engine drives a ‘‘ Rotol” five-bladed airscrew 
of 14ft. diameter with constant-speed control. 
The engine is almost totally encowled and gives 
the pilot an unobstructed forward view. 
Accommodation is provided for a crew of 
two. Both cockpits are covered with a con- 
tinuous, transparent hooding, which ends aft 
at a gunsight cupola at the rear of the gunner’s 
cockpit. The pilot’s hooding is power operated 
and can be jettisoned in emergency. An armour- 
plated bulkhead separates the two cockpits, 
through an aperture in which direct com- 
munication between the two occupants can be 
made: The windshield is bullet-proof and 
although set at a streamline angle is optically 
flat. Ultra-violet lighting is installed for the 
instrument panel and in the observer’s cockpit. 
In the rear cockpit navigation, radio, bomb, and 
torpedo-aiming instruments are to be installed 
in the production versions The observer’s seat 
is rotatable and slidable, giving access to the 
remote control of the twin 0-5in. Browning 
guns mounted in a barbette aft of the cockpit. 


structure, with a fireproof bulkhead for the 
bolted attachment of a tubular steel engine 
mounting. The monocoque is in three sections : 
(1) forward and centre plane, (2) rear fuselage, 
and (3) rear wedge. All are covered with light 
alloy skin panels, flush riveted to the frames and 
stiffeners. The rear wedge is attached by bolts. 
Beneath the cockpit floor is a large bay, in which 
is carried a torpedo or bombs and which is 
normally covered with bomb doors closed in 
flight, but open for action. The rear wedge 
houses the tail wheel and retracting mechanism. 
The Radar equipment is positioned in the belly 
of the aircraft, and is constructed so that when 
not in use it can be retracted inside the fuselage. 

Self-sealing main fuel tanks are installed in 
the centre section area, and a further similar 
tank is housed in the starboard leading edge 
structure. At the outboard ends of the rear 
spar are the hinge brackets for wing folding. 
The main undercarriage units retract outwards 
into the main planes. An oil cooler is installed 
in the port leading edge. In addition to two 
Browning guns mounted in the wing structure, 
there’ are attachment points for rocket pro- 
jectiles. The outer planes are folded hydraulic- 
ally, and the action is completed in a few seconds. 
In the fully folded position the planes lie parallel 
to the fuselage with their leading edges upper- 
most. The wings are fitted with flaps and dive 
brakes. The flaps are of the Youngman high- 
lift type and can be set in four positions : housed, 
take-off, cruising, and landing. Vented dive 
brakes are fitted on the top and bottom sur- 
faces of each outer plane. 

The arrester hook and its mechanism are 
situated at the extreme end of the fuselage. 
When housed, the hook is secured by a snap 
mechanism, which is manually operated by the 
pilot using a Bowden cable control. The hook 
is re-stowed after use by means of a release clip 
which permits it to be folded sideways. 

According to employment, a diversity of war 
loads may be carried as follows :—(1) An 18in. 
torpedo, (2) a 22-4in. torpedo, (3) four 500-lb. 
bombs, (4) one 600-lb. bomb, (5) one 2000-Ib. 
bomb, (6) four depth charges, (7) thirty multi- 
flares, (8) one 180-gallon long-range fuel tank. 
In addition to four 0-5in. Browning guns, 
two in the wings firing forward and two aft in 
the barbette, sixteen rocket projectiles may be 
carried externally beneath the outer planes. 
When the aircraft is used for dive bombing a 
special bomb ejector is installed in the bomb 
bay. This, when in operation, throws the bomb 





The fuselage is a light alloy monocoque 


clear of the aircraft even in the steepest dive. 





Coke Manufacture in Germany 





Ir is well known that the quality of the gas 
made in a coke oven changes over the period of 
heating. The gas evolved during the first few 
hours is richer in unsaturated hydro-carbons 
and aliphatics than during the later period, due 
to the fact that the distillation gases from the 
centre of the charge must pass through a layer 
of red-hot coke and over hot brickwork on their 
way out to the hydraulic main and a consider- 
able degree of cracking of the hydro-carbons 
occurs. To overcome this difficulty a method 
was devised by Dr. Still to operate the ovens 
with a central withdrawal pipe for the gas. 
According to the Combined Intelligence 
Objectives Sub-Committee, this principle was 
adopted at the Volklingen works of Rochling- 
*sche Eisen und Stahlwerke G.m.b.H. 

Method.—When the oven is charged with 
coal, a series of holes are drilled through the 
charging holes vertically, along the middle axis, 
to within about 18in. of the oven sole. Into 
each of these holes a pipe is inserted, penetrating 
about 18in. below the surface of the coal. These 
pipes are subject to a suction of 300 mm. W.G. 
The time of heating the oven charge is eighteen 
hours. The gas for the first four hours of heating, 
which is withdrawn in the normal manner from 
the upper part of the oven, is mixed in one 
hydraulic main and cooling system with the gas 
which is withdrawn during the first ten to twelve 
hours from the central pipes. This is termed 
E gas. The gas from the upper part of the oven 
for hours five to eighteen, and that from the 
central pipes, hours thirteen to eighteen, is 
collected separately and termed A gas. 

The A gas is cooled and treated in the normal 
manner for recovery of by-products and has a 
calorific value 4250 cals. per cubic metre. The 
E gas is rich in the higher hydro-carbons and 
high in sulphuretted hydrogen and is treated in 
a separate system. The gas is (1) cooled for 
removal of tar; this tar is rich in phenols, oils 
(15 per cent. aliphatics), and contains about 
30 per cent. pitch ; (2) washed with water to 
remove NH, and H,S; (3) desulphurised with 
iron oxide; (4) compressed to 9 atmospheres 
and washed with special wash oil (B. Pt. 
70 deg. to 200 deg. Cent.) to remove propane, 
butane, and light benzenes; (5) washed with 
normal wash oil to remove benzol; (6) gas is 
reserved for use in the open-hearth furnace and 
has a calorific value of 4800 to 5000 cals. per 
cubic metre. This gas was used cold, mixed 
with tar of road quality (60 to 65 per cent. 
pitch, 30 per cent oil) in the furnaces and gives 
excellent hot-working conditions. 
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COAL MINES MECHANISATION 

THE Ministry of Fuel and Power is to be 
commended for its issue of an enlightening 
and helpful document (summarised on page 
152 of this issue) in the form of a report 
by Mr. G. M. Gullick, mechanical adviser to 
the Ministry, on wartime development and 
the general position in respect of mechanica- 
tion at British coal mines. It constitutes a 
welcome innovation, and we hope will take 
the form of an annual record of the position 
in regard to the various forms of mechanisa- 
tion at British collieries and a comparison of 
relative efficiency generally. We trust, how- 
ever, that we will not have imputed to us a 
spirit of captious criticism if we suggest that, 
when instituting comparisons of results, the 
author of these reports will enter somewhat 
more fully into detail than in several cases 
in the present report. With a view to show- 
ing what can be achieved by intensification 
of what he terms “ normal longwall mechani- 
sation’ (i.e., the mechanical cutting and 
conveying of coal with hand loading), at 
two pits, the results for the year 1944 being 


informed, for instance, whether these are the 
combined results of two separate pits nor 
whether the conditions—other than inten- 
sified mechanisation—remained the same in 
all respects over the intervening period. 
Again, in his reference to the room and pillar 
system of working coal (the monthly output 
of which has now reached approximately 
148,000 tons, with an estimated increase in 
output of 52,000 tons per month), the pre- 
sumption is that the author means the 
American variant of that system which is 
practised under the “stoop and room, 

“ pillar and stall,” or “ bord and pillar ” 


5|many collieries, especially in Scotland ee 


Durham. Condensation, though an admirable 

quality in a report, may be carried too far. 
But these are comparatively minor short- 

comings. What we are concerned with is to 


33| know what progress has been made, is likely 


to be made in mechanisation, and to what 
extent further mechanisation is possible in 
our coal mines. A great deal of misappre- 
hension and misconception exists in the 


ss public mind in relation to these questions, 


and clarity in the matter is not assisted by 
the utterances of some of our public men. 


g2| Judging from their speeches in Parliament 


and elsewhere, the prevalent belief is that 
in the adoption of modern mining methods 
we are lagging sadly behind some foreign 
coal-producing countries—notably America, 
the Riihr, and Holland. As a matter of fact, 


*lif we take one important branch of mining, 
*|namely, the mechanical cutting of coal, 


British mining engineers have been the 
pioneers. In 1913 only 8 per cent. of the 
coal produced in Britain was mechanically 
cut; in 1930 it had risen to 31 per cent.; 
and in 1944 to 72 per cent. Now these figures 
are the more remarkable when it is realised 
that the conditions at many of our mines 


and| preclude the application of coal-cutting 
. | machines. 


The coal will not stand up to be 
under-cut, owing to tenderness or cleavage, 
the latter in the form of “ joints ”’ or “‘ backs,”’ 
and in other seams, owing to the nature of 
new|the roof, the timber supports having to be 
set close to the face ; there is no travel space 
for the cutting machine. Indeed, it would 
appear that in so far as the application of 
mechanical coal cutters is concerned, mecha- 
nisation at the face has about reached 
‘* saturation ’’ point—though it is probable 
there is scope for the extended use of pneu- 
matic picks. If, as in Britain, we include 
anthracite in the American total coal pro- 
duction, there is not much difference between 
the two countries in regard to the percentage 
of coal cut mechanically. In point of mecha- 
nical conveyance of coal at the face, owing 
to our prevalent system of working being 
longwall, we use conveyor belts to a greater 
extent than America. In 1944 69 per cent. 
of our production was mechanically conveyed, 
as against 31-8 per cent. in America (year 
1941). It is in the matter of mechanical 
loaders that we are far behind America. But 
here, again, our conditions favouring working 
by longwall—which, in point of percentage 
extraction of the available resources, is much 
superior to the American room and _ pillar 
system, as the coal has to be loaded on to a 
conveyor belt travelling parallel to the coal 
face—do not permit of the introduction of 
American mechanical loaders, and though, as 
Mr. Gullick rightly remarks, so far, results 
from purely longwall loaders have been 





compared with those for 1939, we are not 


generally disappointing, it is only reasonable 


¢ 


to suppose that a satisfactory machine for 
the purpose will be forthcoming before long, 
The ‘ Meco-Moor’”’ cutter-loader, which 
cuts, ‘‘ gets,” and loads the coal in one 
operation, would appear to point the way 
towards eventual success. We are glad to 
learn that fifty of these machines are under 
order by the Ministry. With regard to the 
mechanisation of stone work, we doubt 
whether mechanisation can be carried much 
further. The hydraulic and pneumatic 
methods of stowing wastes underground have 


| been for long known to mining engineers, and 


t| judging from past experience it is doubtful 
whether they are capable of wide application 
in British coal mines. 

On the question of underground transport, 
Mr. Gullick would appear to be influenced in 
his opinion by the findings of the Technical 
Advisory Committee. As be rightly remarks, 
“every step taken to increase production 
efficiency at the coal face must be accom- 
panied by the establishment of an adequate 
system of transport for prompt clearance of 
the coal.” It would have been helpful 
towards a fuller appraisement of the situa- 
tion had both the Reid Committee and Mr. 
Gullick’s Mechanisation Advisory Committee 
—through the inspectorate of the Ministry 
of Fuel and Power—procured information 
enabling them to tell us the number of 
collieries at which at present efficient pro- 
duction of the coal is being retarded by lack 
of proper haulage arrangements, and at 
which enhanced production efficiency at the 
face is possible, and where therefore the 
existing haulage requirements would have to 
be augmented accordingly. This is the only 
way properly to assess the situation, and 
determine the nature of the remedial 
measures—if, indeed, such are required. 
From our knowledge of up-to-date British 
collieries and British mining technique, we 
entertain the highest opinion of both, but, 
in the words of the Samuel Committee (year 
1926), ‘it is not sufficient that the best of 
our mines should be, as we think they are, 
unsurpassed in efficiency by those of any 
other country in the world. It is necessary 
that all our mines should be brought as nearly 
as possible to the level of the best.” 


The Broad View 


FoR many years both by practice and 
precept, THE ENGINEER has expressed its 
conviction that it is the responsibility of all 
those belonging to the professions and indus- 
tries which it represents to take a large view 
of their duties as citizens. It has held con- 
sistently that engineers who refuse to look 
outside the scientific and technological voca- 
tion in which they are engaged, who shut 
their eyes to the impact of their work upon 
the life of the community, are not serving 
their country as it should be served by those 
responsible for one of its greatest industries. 
It has, moreover, insisted that myopic con- 
centration on a specialised branch of science 
or industry will not lead to the higher 
achievements. In the war it was shown over 
and over again that scientific and technical 
advances called for team work, and it cannot 
be doubted that in each team the vision of 
every member was enlarged by his contact 
with others. In peace we must seek by 
commensurate means, for the maintenance 
of the broad view. By all means let 





us have tbe specialist, but let bim, 
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like the courtier in the old definition, “know 
everything of something and something 
of everything,” not only within his 
own field, but in the general affairs of 
mankind. 

In a letter to The Times on February 6th, 
Dr. Louis Arnaud Reid, Professor of Philo- 
sophy in King’s College, Newcastle-on-Tyne, 
after quoting from the Percy Report on 
“Higher Technological Education ” a refer- 
ence to “‘ a strong feeling in industry that in 
planning professional courses generally more 
attention should be paid to developing not 
only technical knowledge and skill, but also a 
more liberal outlook on life, some apprecia- 
tion of the organisation of industry, and an 
interest in administrative problems,” asserts 
that “‘even the most superficial observer 
can discern an increasing dilution of these 
very qualities of educated personality. With 
the wider extension of dilution there certainly 
is:—Poorer cultural home backgrounds, too 
early specialisation, selection of candidates 
by eXamination results, narrow parental 
admonition, the increase of the ‘single- 
faculty outlook,’ with little common life, 
the identification of truth with facts, human 
material left very crude by the secondary 
schools, shaped to a limited industrial or com- 
mercial demand, little capable of adaptation, 
ignorant almost of the existence of literature, 
or history, or philosophy, without experience 
of life or preparation for death, gauche, lack- 
ing in rich and robust personal relations, lack- 
ing much purpose or deep motive or belief.” 
This is truly an alarming catalogue of defects. 
It is, in effect, an attack on secondary schools 
by a university professor who has to build 
from the raw materials he receives, ‘‘ well- 
balanced, human beings, body, mind, intel- 
lect, feeling, will.” That there is some sub- 
stance in these charges cannot be questioned, 
but one may venture to express the hope 





that university life and university teaching 
does not a little to widen the outlook of raw 
youth and to remove or soften the faults 
acquired in the secondary schools. The attain- 
ment of that objective must depend upon 
the spirit and atmosphere of the universities 
themselves. If they were to fail to encourage 
the broad view, if their Chairs grew narrow 
and self-concentrated, then they would 
become no more than a congeries of colleges 
with the “ single-faculty outlook,’ and fail 
in the great purpose for which they exist. 
The recent proposal for the creation of an 
aeronautical “ university ”’ is an indication 
of the depth to which they might descend. 

Rigid vocational education is no new thing. 
Ever since the materialistic days of the early 
nineteenth century, when the great social 
class of industrialists began to arise, there 
have always been many who wanted to know 
‘‘ what is the use’ of the humanities, and 
insist that education should concentrate on 
utilitarian subjects. But we cannot take so 
gloomy a view of the present and the future 
as Professor Reid. It is impossible to see how 
technical schools, particularly technical day 
schools, can give a liberal education, but we 
see some indications that young technicians 
are beginning to take an interest in affairs 
outside the limitations of their education. 
The liveliness of the correspondence in this 
and other papers on broad human and econo- 
mic problems, the growth in the interest 
displayed in management—which turns in 
large parts on human questions—and the 
vast popularity of books like Trevelyan’s 
“ Social History ”’ and Lord Elton’s “ Empire 
Commonwealth,” all indicate that, however 
depressingly narrow secondary education may 
be, many people in all walks of life are look- 
ing outside their vocations at .the larger 
issues in a world which still belongs to 
men rather than to machinery. 








The 


British Electrical and 


Allied 


Industries Research Association 


= twenty-fifth annual report of the 
B.E.A.1I.R.A. was presented at a meeting 
held on Friday last, and was followed by a 
luncheon at the Connaught Rooms. The 
toast of “‘ The Association ” was proposed by 
Mr. V. Z. de Ferranti, Vice-President of the 
Institution of Electrical Engineers, who 
pointed out that the occasion was the jubilee 
of an association which had grown from small 
beginnings and had attained the status of a 
very extensive organisation. Replying to the 
toast, Sir Charles Darwin, the new President 
of the Association, spoke of the close relation- 
ship, usually co-operative, sometimes com- 
petitive, but always friendly, that existed 
between the Association and the National 
Physical Laboratory. Whereas in most 
industries research was centred almost 
entirely in the appropriate association, this 
was not true of the E.R.A., which represented 
an industry whose direct expenditure on 
research far exceeded its expenditure through 
the Association. Referring to some of the 
contributions made by the E.R.A. to the war 
effort, Sir Charles spoke of the vast amount of 
unspectacular work lying behind any project, 
which invariably escapes the attention of the 
layman. The Association had the rare dis- 
tinction of being one of the few bodies that 








did not claim to have invented either Radar 
or atomic energy, but it had done some very 
valuable work on radio interference with 
particular reference to the shielding of inter- 
communication circuits in armoured fighting 
vehicles, together with much important 
research into the problems connected with 
the waterproofing and tropic-proofing of the 
Army’s vehicles and other technical equip- 
ment. Another success was the develop- 
ment of a device for detecting buried mines, 
which has been used extensively to assist in 
clearing the remaining minefields on our 
shores. 

Turning from war to the normal pursuits 
of the Association, Sir Charles referred to the 
confirmation of Dr. Whitehead’s appointment 
as Director, and congratulated the Associa- 
tion on securing him for this post. The 
present flourishing condition of the E.R.A. 
was largely due to the energy and ability of 
the retiring Director, Mr. Wedmore, who 
would remain in the capacity of adviser. 
Plans were now completed for the new 
laboratories, which would eventually occupy 
some 40 acres at Leatherhead, and the 
ambitious scale of this project gave an indica- 
tion of the confidence the industry had in its 
Research Association. Without examining 








the details it would be profitable to survey 
the general shape of the research programme. 
An uninformed observer might form the 
opinion that much of the work appeared to 
have nothing to do with electricity, but that 
assessment would be faulty, for fundamental 
inquiries had experienced a natural trend 
towards the fascinating study known to 
physicists as the theory of the solid state. 
Far from being merely academic, this study 
was of direct importance in the current work 
on insulators and dielectrics. More obviously 
electrical was the continued study of surge 
phenomena and work on circuit breakers. 
The work being conducted on special steels 
for power plants inspired the comment that 
this type of investigation belonged properly 
to the sphere of mechanical engineering, 
though it was of indirect interest to elec- 
trical engineers. The subject of research in 
general had been discussed ad nauseam, and 
Sir Charles said that he had but few observa- 
tions to make. He thought that historians 
generally had not recognised that there had 
been only three really revolutionary events in 
human history, and that we were only just at 
the beginning of the third of them. The 
first revolution was the invention of agri- 
culture at some unknown prehistoric date, 
the second was the invention of cities in 
about 4000 B.c., and the third was the dis- 
covery that the scientific study of Nature 
could radically improve our ways of life. 
That discovery began about 150 yearsago, and 
no one could know how or when it would end, 
but one thing was reasonably certain: the 
world would continueto change. Thereforethe 
most speculative thing one could do would be 
to continue research, particularly since the 
E.R.A. spread among its members any risk 
there might be-of unproductive research. 


REPORT FOR THE YEAR 1945 


A short account of the Association’s con-. 
tribution to the war effort has been submitted 
for a report in preparation by the Depart- 
ment of Scientific and Industrial Research. 
The closing of war contracts began soon after 
the defeat of Japan and is now nearly com- 
pleted. It was not until near the end of the 
year, however, that termination of Govern- 
ment contracts allowed some expansion of the 
Association’s other programmes. Two new 
investigations that have been added during 
the year, at the request of members of the 
supply industry, are the performance of 
cooling towers and the grindability of 
coal. 

In dielectrics much fundamental research 
has been carried out since it is realised that 
further progress in insulating materials 
involves the solution of certain problems of 
solid structure which affect their use in 
industry. Development has continued in 
investigations on the mechanism of the 
electric spark and on the calibration of 
parallel plate spark gaps. Investigation has 
been carried out on varnishes made from two 
types of organic silicon polymer of British 
manufacture. Tests indicate that their 
electric properties are fully comparable with 
those of similar materials developed in the 
United States. The mechanical properties, 
however, are less satisfactory, for the mate- 
rials are brittle when cold and liquefy at a 
fairly low temperature. A programme has 
been approved for investigation of a number 
of cellulose acetate films to determine the 
films best able to provide electrical insulation 
under tropical conditions. The possibility of 
eliminating defective mica plates by visual 
inspection before use in quantity production 
has yielded practical results, and a definite 
statistical relationship has been established 
between mica plates having the visual defect 
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known as “ separation of laminz ” and elec- 
trically defective plates. 

Further work has been done on the gas- 
blast circuit breaker for heavy duty, and it 
has been possible to achieve contact separa- 
tion at any desired point on the current 
wave with reasonable accuracy. Surge study 
included an examination into the features of 
circuit breakers that may produce voltage 
rises on interrupting small currents in 
inductive circuits, and considerable field 
work has been devoted to a study of the 
maximum voltage to be expected when long 
overhead or composite lines are de-energised. 
Tests have been carried out at proving 
stations to determine the effect of current 
asymmetry on blast pressure in air-blast 
breakers, and some useful and interesting 
information is coming to hand. As a by- 
product of this work a report is in the course 
of issue giving formule for the area of burn 
and mass of copper lost from the plug elec- 
trodes of air-blast breakers using copper 
contacts. 

On the subject of electricity supply tech- 
nology an interesting report, describing the 
E.R.A. type of load model, has been pub- 
lished on methods of load representation. 
Attention has also been devoted to statistical 
methods applied to such problems as the 
estimation by means of sampling of (i) the 
proportion of consumers using a given kind of 
appliance, and (ii) the distribution and 
average value of a variable quantity such as 
the rateable value of houses. A report cover- 
ing the first case has been issued, and a report 
on the second is in preparation. 

Work on radio interference has been 
devoted partly to the needs of Service 
departments and partly to research in con- 
nection with the reduction of interference on 
@ national scale. A good deal remains to be 
done, particularly at higher frequencies, but 
up to 25 megacycles it is thought that the 

_ difficult problems have been solved. ‘Tests 
have been carried out confirming the possi- 
bilities of a statistical method of assessing 
discontinuous interference. Measurements 
on ignition systems have been extended to 
250 and to 600 megacycles with the help of 
the National Physical Laboratory, and 
investigation has -commenced of the effect 
of discharge lamps and the high-frequency 
property of wiring systems. 

Turning to magnetic materials, research 
work has proceeded during the year at the 
Cavendish Laboratory under Professor Sir 
Lawrence Bragg. The general aim of the 
work on sheet steel has been to study 
problems of a fundamental nature which 
may be useful in throwing more light on 
the factors relevant to the production of 
low-loss sheet. For example, investiga- 
tion of what happens to transformer sheet 
in the course of rolling and thermal treat- 
ments has focussed attention on the growth 
of crystals and the modification of crystal 
orientation in the sheets; during the 
work some hints have appeared regarding 
change of internal stress and change of 
impurity content. Another series of investi- 
gations into the mechanisms causing power 
loss when sheet steel is placed in an alter- 
nating magnetic field have proved that the 
usual method of separation of hysteresis and 
eddy current losses is not always permissible, 
since the hysteresis loss is not independent of 
frequency. Equally important fundamental 
work has been carried out at the Cavendish 
Laboratory and at Sheffield and Bristol 
Universities on the magnetic properties of the 
alloy Cu,FeNi,. 

Transformers have received considerable 
attention, and reports have been published 
on the electrical and mechanical effects of 


placements in the windings of a large trans- 
former ; a shortened form of the first report 
has been read as a paper at the Institution of 
Electrical Engineers. Further work has been 
done on the capacitor transformer with a 
view to determining its suitability for taking 
small amounts of power from relatively high- 
voltage systems. The idea, which has been 
considered previously, suffers from the dis- 
advantage of poor regulation with the normal 
circuit arrangements, but further investiga- 
tion has shown that the capacitor trans- 
former would be an economical substitute for 
the ordinary voltage transformer under suit- 
able conditions, provided that certain modifi- 
cations are made to the circuit, and a report 
covering the work is being prepared. 

The study of surge phenomena has pro- 

ceeded, and the effects of lightning on over- 
head lines have received considerable atten- 
tion. Some progress has been made with the 
statistical study of lightning faults, and 
steps have been taken to extend the scope of 
this work by including lines of lower voltage. 
At the suggestion of the Central Electricity 
Board, an attempt has been made to record 
continuously the conditions on a 132-kV 
system with a view to ascertaining the 
frequency and magnitude of transient over- 
voltages. The apparatus used in each phase 
comprised essentially one transient recorder 
fitted with a recording camera, one potential 
divider suitable for a voltage of 76 kV to 
earth, and the necessary tripping circuit to 
ensure the recording of any voltage in excess 
of a predetermined value. A modified 
tripping circuit was developed and employed 
later in the year, thyratrons being used 
instead of spark gaps, which had shown a 
tendency to become insensitive after long 
periods of inactivity. No records of appre- 
ciable over-voltage were obtained, but this 
may have been due to local conditions at the 
particular site. 
Amongst various unclassified researches 
attention has been given to a proposed 
method of storing electrical energy in a 
hydrogen-oxygen fuel cell, the gases being 
formed by a reversed electrolytic process, and 
if the preliminary inquiry indicates sufficient 
promise, arrangements will be made for 
development to proceed. Fundamental re- 
search on the electro-physics of the welding 
arc has been commenced during the year with 
the ultimate object of obtaining a clearer 
understanding of the factors producing good- 
quality welds. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


QUALIFICATIONS OF A RESEARCH 
WORKER 


Str,—Having experience of research, and 
having to reach a decision connected with a 
particular research, I made notes of such 
thoughts on the matter as I could call to mind. 
The notes having served their purpose, it occurs 
to me that they may possess general interest. 
Accordingly, they are transcribed below :— 
The chief qualifications needed by a research 
worker are :—(1) Interest, (2) open-mindedness, 
(3) breadth of view, (4) imagination, (5) judg- 
ment, (6) technical knowledge, (7) experience, 
(8) responsibility. 

(1) Interest in both the subject and the object 
of the research comes first because, without 
interest, perseverance is discouraged and all 
other qualifications lack stimulus for their 


prejudice be present, all things will be views; 
in the light of that prejudice, and the semaine Will 
be vitiated. 

(3) Breadth of view is necessary because, 
without it, factors, not obvious, but hay; 
an important bearing, may be omitted fron 
consideration, and again the result would be 
vitiated. 

(4) Imagination is needed because, withoy 
it, no new thing is discovered. Chance may tak, 
its place. But what reliability is to be placeg 
upon chance ? And even with chance, generally 
an imaginative mind is needed to seize a 
openings which chance provides. 

(5) Judgment is needed because what should 
and what should not be done has frequently to 
be decided, and decision without judgment js 
valueless. 

(6) Technical knowledge is clearly an advan. 
tage. But no individual’s knowledge is universal, 
and lack of particular knowledge can be made 
up by knowledge of where particular knowledge 
is to be found. In days of reference books and 
consultative specialists, absence of special know. 
ledge in an individual can be remedied. 

(7) Experience of the subject of the research 
is useful, and it is the more useful the shorter 
is the time available for research. But in any 
long-term research experience is a poor offset 
to lack of other qualifications. 

(8) Responsibility, 7.¢., sense of responsibility 

to truth, is very necessary. Special pleading, 
concealment of essential fact, or glossing of 
adverse argument, all lead to nullification of 
purpose. And the purpose of research is truth. 
(1) Interest in a subject is relatively easy to 
arouse. The opportunity for creative employ- 
ment is frequently enough to arouse it, and is 
probably the best stimulus. Failing that, sub- 
stantial reward for success would energise many. 
But the difficulty here is the determination of 
success; it may lie so far ahead and be so 
uncertain that its stimulus may be of no prac- 
tical effect. On the whole, it may be said that 
no great difficulty will be encountered when a 
research worker is needed who will be interested 
in his work. That is to say, that about one in 
five would be interested without substantial 
reward. Of course, reward enough for main- 
tenance of mental and physical health is a 
necessity. The actual monetary sum is very 
variable ; some men will maintain health on 
bread and cheese and beer, others will need 
paté de foie gras and vintage burgundy. And 
responsibility to dependents is a factor. 
(2) Open-mindedness is rare, but not so rare 
that due search will not find a man so qualified. 
Say, one in ten. (3) Breadth of view is rarer. 
Say, one in twenty. (4) Imagination is the rarest 
of qualifications. Say, one in a hundred. 
(5) Judgment. Say, one in twenty. (6) Tech- 
nical knowledge may readily be found. Say, 
one in two. (7) Experience, too, may readily 
be found. Say, one in two. (8) Responsibility. 
Say, one in ten. But it is difficult to determine 
to what extent an individual possesses a sense 
of responsibility. Generally, it is only his 
actions which show that, and it may happen 
that years pass before lack of sense of responsi- 
bility becomes evident. It is made evident by 
desire for praise at any price, self-interest, and 
firm’s interest, this last being probably the most 
general. 


Assessment of Suitability 
Relative value 
Qualification. in an ideal 
worker. 
- Interest .. ose 3 5 
Open- -mindedness ... 
. Breadth of view 
Imagination 
Judgment 
5 Technical knowledge 
. Experience 
. Responsibility .. 


Total avd 
Example.—A man to undertake research into 
the technical development. of an important 





optimum exercise. 





internal faults in transformers, and on dis- 


(2) Open-mindedness comes next because, if 


branch of engineering was needed. Two appli- 
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<a 
cants were subjected to detailed examination, 
with results as under :— 


Qualification. Applicant ‘*A.” srptannt sit 


l 
2 Wk dea! bank poe 3 
3 BS ane voce 5 
4 25 5 
5 rE 
6  eeracae ~hegee e « 6 
7 Desgjet spe tae 
8 GV ase; eeee~ ene 3 
Total 69 45 


“4 ” was selected to fill the post. But what 
should he be paid? ‘“ B” was taken to be an 
average man of his kind and his market value 
was known to be £1000. A tip-top man, /.e., 
one who would be given 100 points in assess- 
ment of suitability was considered to be worth 
£5000. Accordingly, a curve was drawn through 
the two points given by the preceding and the 
common origin of the two co-ordinates. That 
showed that “‘A” with 69 points was worth 


£2500. But there Theory broke down and 
Commerce took charge. “A” was offered 
£1500. C. G. Watson. 


Pitney, Taunton, February 2nd. 





CRANE LOADS 


Sir,—With reference to Mr. A. W. Henson’s 
letter under the above heading, neither the 
Factories Act, 1937, nor the previous legislation 
in 1901 gives an official definition of a “‘ com- 
petent person,” but shortly after the inception 
of the 1937 Act Mr. Stevenson Taylor, O.B.E., 
M.I.Mech. E., then H.M. Deputy Chief Inspector 
of Factories, gave a general interpretation of this 
term, which does not appear to have been given 
very wide publicity, apart from having been 
published in the ‘‘ Proceedings ” of the Insti- 
tution of Mechanical Engineers, Vol. 141, No. 1. 

The following is an extract from what this 
gentleman had to say on this subject at an 
informal meeting held at the Institution of 
Mechanical Engineers on January 13th, 1939 :— 

“The provision with regard to a ‘ competent 
person ’ applied to a very large variety of plants, 
and, while a person might be perfectly com- 
petent to carry out the examination of lifting 
gear, he might not be competent to carry out 
the examination of a steam boiler. The 
expression had been used in the Act since 1901, 
and had worked very satisfactorily. The general 
view was that a competent person should be a 
person of such practical and theoretical know- 
ledge and actual experience of the type of 
machinery or plant which he had to examine 
as would enable him to detect defects or weak- 
nesses which it was the purpose of the examina- 
tion to discover, and to assess their importance 
in relation to the strength and functions of the 

particular machinery or plant.” 
Subsequent experience has shown that very 
little can be added to this with advantage. 
W. WankIN. 
London, February 12th. 








The Potters Bar Train Accident 


A serious accident occurred on Sunday 
evening, February 10th, on the L.N.E.R. main 
line at Potters Bar Station, in which three 
passenger trains were involved. ‘Two soldiers 
were killed and about ten other passengers 
suffered injury. The 9.32 train from Hatfield 
to London, which was running several minutes 
late, collided with the buffers at the end of the 
Potters Bar platform, and its leading coaches 
fouled the main line, on which the 9.45 p.m. 
express from King’s Cross to Newcastle was 
approaching the station. The oncoming express 
smashed to pieces some of the compartments of 
the local train. The signals were immediately 
put to danger, but unfortunately it was not 


which was approaching the scene of the accident 
in the opposite direction. Travelling at a slow 
speed the Bradford train collided with one of the 
derailed locomotives, and its own locomotive 
toppled over on its side, while the engine of the 
Newcastle express lurched against it heavily. 
Two coaches of the Bradford train also suffered 
derailment. The crews of both locomotives 
jumped clear and escaped serious injury. All 
the coaches of the Hatfield to London train were 
damaged, and we understand that all the 
casualties were in the local train. The break- 
down gangs worked all through Sunday 
night and on Monday, some of the North 
trains were diverted, so as not to pass 
the scene of the accident. By 6.55 p.m. on 
Monday evening the down main and slow lines 
were again in use, and work was continued to 
clear the up line. 








“ Build the Ships ” 





TuE illustrated booklet, entitléd “‘ Build the 
Ships,” prepared by the Ministry of Information 
with theapproval of the Admiralty and published 
by the Stationery Office, gives further information 
in an interesting way of the triumphant struggle 
of Britain’s shipbuilding industry, which finally 
defeated the enemy’s onslaught against our 
shipping. The book is well illustrated, and it 
deals with the work of the shipbuilder and 
marine engineer and the efforts which were made 
by recruits to the industry, including the women 
workers, and the veterans of our shipyards. 
The construction of a ship from the first stage 
in the drawing-office, through the mould loft 
to the plater’s shed is fully described, and is 
followed by a section on the building and fitting 
out of a ship and her propelling machinery. 
We are again reminded that the first ‘‘ Liberty ” 
ship was built on the Wear. New information 
is forthcoming on the development of the first 
escort aircraft carrier. The ‘‘ Hannover,” built 
by the Bremer Vulkan Schiffbau und Maschinen- 
fabrik of Vegesack, was captured by the Royal 
Navy while carrying bananas on the Mexican 
run, and brought to a small town on the North- 
East Coast. In the shipyard she was stripped 
and equipped with a flight deck, 453ft. by 60ft., 
about half the length of a Fleet aircraft carrier, 
and was renamed the “Empire Audacity.” 
With six aircraft on board, she  pro- 
vided one answer to the U-boat menace, and 
orders were placed in British and American 
shipyards for more ships like the ‘“ Empire 
Audacity,’’ but with hangars and deck islands. 
The repair of war-damaged ships is described, 
and a tribute is paid to the many inland firms 
which contributed to the building of landing 
craft and other smaller ships. This great pro- 
gramme was only accomplished by the co-opera- 
tion of all British and Northern Ireland ship- 
building firms, and the inherited skill, experi- 
ence, and versatility of their craftsmen. 








The La Mont Boiler 





In answer to several inquiries, we give the 
following particulars about the origin and 
history of the La Mont boiler. 

It takes its name from an American citizen, 
who started his career as an engineer officer in 
the U.S. Navy and during his service conceived 
an idea for forced circulation in boilers. He 
retired with the rank of Commander, and in 
about 1920 took out a patent embodying his 
ideas, after which he persuaded some Americans 
to finance him, and about 1921 a syndicate was 
formed in America, known as the La Mont 
Corporation. 

This company had an uphill fight, and during 
the first eight years of its existence only one 
waste-heat boiler and a few water walls were 
installed, with the result that the company 
found itself short of cash and unable to under- 
take any further development of the invention. 
It had, however, taken out some dozen patents 





possible to bring wholly to a standstill the 5 p.m. 
passenger train from Bradford to King’s Cross, 








About 1929, a German, by name Dr. Herpen, 
who was in charge of Krupp’s marine depart- 
ment, was in America, and by chance came 
across the La Mont waste-heat boiler. He was 
interested in the idea, in spite of the fact that 
the boiler had never been satisfactory in service, 
and got into touch with the La Mont Corpora- 
tion, and within a few weeks made an agree- 
ment with them for the world rights with the 
exception of U.S.A. ; 

He then returned to Germgny, resigned from 
Krupps, collected a technical staff, and set up a 
design office in Berlin. For the first two years 
he did a considerable amount of development 
work, which undoubtedly made La Mont’s 
idea a practical proposition, and then persuaded 
a number of boiler manufacturers in Germany 
to take an interest. In about 1932 he began to 
make considerable headway and entered into 
manufacturing licences with firms in most 
countries in Europe. 

In 1935, by which time the boiler was 
thoroughly established in Germany, he was 
introduced to Captain Richard Trevithick, and 
in 1936 a syndicate was formed in this country, 
known as La Mont Steam Generator, Ltd., 
which obtained the rights for the British Empire 
from Dr. Herpen, but since the war these rights 
have reverted to the La Mont Corporation of 
America. Up to the beginning of the war 1240 
boilers of various sizes had been built. 

Commander La Mont died in 1943. 








Future of Gas Turbine Engine 


Development 


Earty in 1944, we may recall, the Minister 
of Aircraft Production purchased the assets 
and undertaking of Power Jets, Ltd., to 
form the nucleus of a national establish- 
ment for the development of gas turbine 
engines. In -order, in the very difficult 
conditions which prevailed at that time, to 
cause the minimum of disturbance to the com- 
pany’s current work, the assets and undertaking 
were transferred to a new company, Power Jets 
(Research and Development), Ltd., of which all 
the shares were owned by the Minister. 
Although this arrangement was necessary at the 
time, it was always contemplated that it should 
be subject to review after hostilities had ceased. 
The matter has recently been reviewed, and the 
Government has decided that the National Gas 
Turbine Establishment should henceforth be 
run on the normal lines of a Government 
research and development establishment and 
that the method of controlling it through the 
medium of a limited company should be brought 
to an end. In conveying this decision to the 
board of the company the Minister has made it 
clear that the decision is one of Government 
policy, and in no way reflects on the conduct of 
the company’s business by the board during the 
last two years. On the contrary, the Minister 
has expressed his appreciation of the work which 
has been done, and has gratefully accepted the 
board’s offer of its help and co-operation in 
ensuring a smooth transition to the new 
arrangements. 








Russian Routryse Strock.—Among the new 
railway wagon building plants built during the 
war in Russia, that of the Altai region is already 
producing rolling stock, states The Railway Gazette. 
At another plant established at Engels on the 
Volga, four shops are functioning and in November 
the first batch of coaches were turned out. Tank 
wagons are produced at a special shop of the 
Mariupol steelworks. Semi-streamline and all-metal 
passenger coaches will replace those with metal 
frames and wooden bodies. Each passenger coach 
will be equipped with a ventilation system and 
have its own electric power unit. Long-distance 
trains will not only have comfortable sleeping com- 
partments and swinging seats with opening backs 
but carriages for local service. Freight wagons will 
also be all-metal and their carrying capacity will 
reach nearly 60 tons. The production of gondola 
wagons for the transport of coal and ore will be 
considerably increased. Soviet engineers are now 
engaged on designing a universal wagon suitable for 
transporting all kinds of cargo. 





relating to details in design. 
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Manufacture of H.P.N. Sivel in Belgium, 


Luxembourg and Germany’ 


SUEY ERAT reports have been received in this 
country during the war with regard to the 
manufacture of a new type of steel, referred to 
as H.P.N. steel, and inquiries with regard to 
this product have been made during the recent 
visits of investigating teams. 

The letters H.P.N. refer to a Hamborn, low- 
phosphorus, low-nitrogen steel, and refer to 
steel made in the ordinary Thomas (basic 
Bessemer) converter, but with special precau- 
tions to produce a steel with lower phosphorus 
and nitrogen contents than the normal. 

It is claimed that up to 10 per cent. of the 
total Thomas steel produced in Germany has 
been of this quality, and substantial tonnages 
have been made in Belgium and Luxembourg. 
The authorities in Belgium stated that while 
considerable tonnages had been sold as H.P.N 
steel, in fact none had been made by the special 
process, and the steel so sold was merely care- 
fully selected Thomas steel. At the Belval 
works of Arbed, it was stated that the particular 
procedure developed in Germany had not been 
followed, but that equivalent quality had been 
made in Luxembourg by special care in the 
manufacture of selected heats of Thomas steel. 


MANUFACTURE OF H.P.N. STEEL 


It is well known that Thomas steel in general 
is inferior in mechanical properties and with 
regard to strainage hardening, to open-hearth 
steel, because of its relatively high nitrogen and 
phosphorus content. Due to the pressure of 
wartime demands, it has been necessary in 
Germany to utilise the Thomas steel production 
in a wider field of application than pre-war in 
order to release open-hearth furnaces for higher 
qualities of steel. It was well known pre-war 
that the phosphorus content of Thomas steel 
could, by careful adjustment of the lime addi- 
tions during the blow, be brought down to the 
same values as open-hearth steel. It had been 
further demonstrated that the nitrogen content 
could be controlled by regulation of the tem- 
perature of the metal and the depth of the bath 
in the converter. Research work had also 
shown that it was possible to reduce the nitrogen 
content of steel by subjecting it to a vigorous 
carbon boil, i.e., liberating within the steel 
considerable volumes of CO gas. These prin- 
ciples have been embodied in a patent taken out 
by the Vereinigte Stahlwerke, and all pro- 
ducers or sellers of H.P.N. steel have paid a 
royalty of 25 pfg. per ton of steel made. 

The outline of the process is as follows :— 

(1) Liquid iron is taken from the mixer in the 
normal manner, but the converter is given a 
smaller than normal charge in order to reduce the 
depth of the bath, e.g., for a 40-ton converter 
the charge would be 30 tons, giving a depth of 
metal of about 60 cm. 

(2) The metal is blown in the ordinary manner 
for some eight or nine minutes, or two to two 
and a half minutes before the normal flame 
drop, this being determined by the experience 
of the blower. 

(3) The vessel is then turned down, the blast 
taken off, and the iron ore—between 400 kilos. 
and 1000 kilos.—together with about 700 kilos. 
of lime, are added. The slag at this stage is 
highly oxidised, and a vigorous reaction takes 
place between the added ore and the carbon 


ANALYsIS OF H.P.N. STEEL 

A typical analysis of this quality of steel is 
given as follows :— 

Cc. Mn. 8. > ° 
0-05 0-34 0-022 0-043 0-008 

0-04 0-28 0-025 0-037 0-009 

The H.P.N. steel is normally designated as 
H.P.N.8, 12, 16, and 24, the number referring 
to the nitrogen content and being twice the 
nitrogen percentage, ¢.g., H.P.N.8 contains 
0-004 per cent. N, and H.P.N.24 0-012 per 
cent. Ng. 


N 


OrEs USED. 


In principle, any type of iron ore can be used 
in the process. In practice, ores like Minette 
are not used, owing to their low iron content, 
high CO,, and their cooling effect on the metal. 
Swedish ores are excellent, but are reserved for 
special purposes, and in general the ores used 
are of the siliceous type in order to improve 
the solubility of the Thomas slag made. 


GENERAL 


The H.P.N. steel is made without any special 
apparatus or equipment, without temperature 
measurements, and the pressure of the blast is 
always the maximum which the metal will 
carry. From the point of view of the operator, 
a little more care is necessary than for normal 
blows, but not greater than for the manufacture 
of ordinary low-carbon steel. The time occupied 
per charge is naturally a little longer than for a 
normal heat, owing to the interruption of the 
blow and the addition of the ore and lime, but 
this is compensated by the fact that the yield 
of ingot per ton of raw metal charged is slightly 
higher than when manufacturing common 
Thomas steel. It is claimed by the Belgian 
steelmakers that they can produce a steel by 
their ordinary process with nitrogen content 
equally low or even lower than in Germany, due 
to the Belgian converters having a more 
favourable shape. 


EXAMINATION OF H.P.N. STEEL 


A series of physical tests on various types of 
steel were observed by a group of Arbed per- 
sonnel on a visit to the research institute at the 
August Thyssen works, Duisburg, Hamborn. 

Their report may be summarised as follows : 

(a) Analysis.—H.P.N. steel may be either 
“ rimming ”’ or “ killed,’ the usual killing agent 
being Al. 

The nitrogen content varies in different 
qualities from 0-006 to 0-012 per cent. For 
deep drawing the best qualities are rimming 
steels with N, 0-006 to 0-008 per cent., and 
steel with over 0-007 per cent. N, is never killed. 

The specification for analysis was :— 

C... Below 0-05 per cent. 

Mn Reduced from 0-4 to 0-3 per cent. 

ee Reduced from 0-045 to 0-035 per cent. max. 
' een Reduced from 0-055 to 0-035 per cent. max. 
The carbon and sulphur content are of first 
importance. 

(b) Hautmann Test.—The test pieces are 
bars, 50 mm. by 500 mm., subject to cold 
deformation, heating for two hours at 250 deg. 
Cent., and then bending to 180 deg., with and 
without notching. 





Radius, 3 mm. 
Notch. 


Radius, 5 mm. 





Quality. 
Notch. 


————s 


H.P.N. steel is equal to open-hearth steel ang 
better than killed H.P.N. 

(c) Bending Test.—Comparative tests wer, 
made on steels of tensile strength 41-50 kilos 
per square millimetre, made by various pr. 
cesses. The test pieces were 200 mm. } 
100 mm. by 12 mm., cut from sheets in th» 
“as rolled ” condition from the mill. 

The tests were conducted in the direction of 
rolling, the reason given being to obviate the 
effect of any possible inclusions. 

(i) The test piece was bent to 90 deg, 
aged for two hours at 250 deg. Cent., and 
then straightened by static pressure. The 


order of response was given as follows :— 


ae 
Open-hearth steel 
tg. 8! Bee 


N 0-008 per cent. 


H.P.N.22 .... N 9-011 per cent. 


1 kilo. aluminium per ton 

1-5 kilos, aluminium per ton 

1 kilo. aluminium per ton 
(Altostahl) 

1-5 kilos. aluminium per ton 


With high nitrogen 


peated and the test piece 
straightened by blows from a 50-kilo. hammer 
with a drop of 80 cm. Under this test H.P.N.16 
proved better than the open-hearth steel. One 
of the rimming Thomas steels gave good results, 
but all other steels failed. 

(iii) The test was repeated, bending the test 
piece to 60 deg. (corresponding to requirements 
at the shipyards), ageing for two hours at 
250 deg. Cent., and then straightening with the 
drop hammer. Under this test the open-hearth 
steel, H.P.N. killed steel, and Thomas steel 
killed with 1 kilo. Al were satisfactory ; the 
rimming H.P.N. nearly held (five to six blows), 
but the rimming Thomas steel broke at the first 
or second blow. The inference drawn was that 
rimming and killed H.P.N. steel are equal to 
open-hearth steel, but the rimming Thomas 
steel is inferior. Distinctions are drawn between 
killed H.P.N. and killed Thomas steel in so far 
as the H.P.N. steel requires less Si or Al to kill 
it than the Thomas steel, and there should bea 
corresponding reduction in the content of 
inclusions. 

(iv) Resilience tests are no longer in common 
use for steels of this quality, but tests carried 
out indicated that both rimming open-hearth 
and killed Thomas steels showed some advan- 
tage over rimming H.P.N. quality. Low-tem- 
perature tests indicated that there is a slight 
advantage with H.P.N. (killed), as compared 
with Thomas steel killed with 1 kilo. per ton 
of aluminium in both the “as rolled” and 
normalised conditions, but the two steels were 
practically equal if the Thomas steel were killed 
with 1-5 kilos. per ton of Al. 


Use or H.P.N. STEEL 


It is claimed that up to March, 1943, over 
500,000 tons of H.P.N. quality have been 
supplied to replace open-hearth quality without 
complaint. H.P.N. quality is supplied for the 
following uses :— 

Telegraph wire ; forging ingots ; ship plates ; 
hard steels, up to 60-70 kilos. per square milli- 
metre or even 80-90 kilos. per square milli 
metre; spring steel, with 1-2 per cent. Si, 
1-60 per cent. Mn (under test) ; screws ; tubes, 
drawn and extruded. 

Rimming H.P.N. is not suitable, but two 
qualities, 0-3 kilo. Al and 1-0 kilo. Al, are 


supplied for tubes up to 155 mm. diameter. 








Tue Gauce AND Toot Makers’ EXHIBITION, 


and phosphorus of the metal, the CO liberated 
removing most of the nitrogen. 

(4) The charge is finished by the addition of 
ferromanganese instead of spiegel, in order to 
maintain a low carbon content in the finished 
steel. 


1946.—The Gauge and Tool Makers’ Exhibition— 
which was held under the auspices of the Gauge and 
Tool Makers’ Association at the New Hall, Vincent 
Square, London, 8.W.1, from January 7th to 18th— 
is reported to have been an unqualified success. 
Twenty-five thousand persons, of which a con- 
siderable number were from overseas, visited the 
exhibition. The home and export orders and 
inquiries received by the exhibitors already exceed 
a total value of £250,000 The possibility of holding 
a Gauge and Tool Makers’ Exhibition each year will 
shortly be considered by the Council of the 
Association. 


2 mm. 





Nil. 2 mm. |1-5mm. 





Rimming— 
Open-hearth ... 
8 ES oa 
Thomas (N, 0-014) 
Thomas (N, 0-029) 

Killed— 

ELEN. '... 


Good 


Good 


Broke 


Good 


Good | Broke 


Broke 
Good 


Broke 





* From a report of the Combined Intelligence Objec- 
tives Sub-Committee on ‘‘ Steel-Making in Belgium 
and Luxembourg during German Occupation.” This 
report is issued with the warning that, if the subject- 
matter should be protected by British patents or patent 
applications, its publication cannot be held to give any 
protection against action for infringement. 
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The conclusion drawn was that rimming 
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A Small British Automatic 


An automatic of the ‘‘ Swiss” type, with a 
capacity of 7/16in., is now being made by A. C. 
Wickman, Ltd., of Coventry. This firm has 
put its many years of experience on this class 
_of work into the design of a machine which 
incorporates precision with the high degree of 
efficiency demanded from small automatics of 
this type. As may be seen in the engraving 
herewith, the machine is neat and well propor- 
tioned with virtually no overhanging or pro- 
jecting parts. It is suitable for a wide range of 


very heavy work. Five tool holders run in 
hardened and ground slideways, the three over- 
head holders and slides being interchangeable. 
Each tool holder is provided with two-direction 
micrometer adjustment and incorporates means 
for rapid tool clamping. The slide-operating 
mechanism is well proportioned for strength and 
all parts are very accessible. The absence of 
apertures in the bracket casting avoids the 
possibility of chips or coolant oil penetrating 
to the headstock slideway. A wide range of 
feeds can be obtained by use of pick-off change 
gears only, and an accelerator device built in 
to the feed gear-box may be used to give an 





overrun of four seconds time cycle. A lever- 
operated clutch enables 
the starting and stop- 








ping of the machine 
for setting purposes. 
All cams can be fitted 
and removed without 
disturbing the camshaft, 
which is well supported 


by three  phosphor- 
bronze bearings. The 
camshaft cycle time 


ranges from 1-8 sec. 
to 8 min. per revolution 
and the cam accelera- 
tion time is 4 sec. per 
revolution. A constant- 
speed shaft enables the 
feed cycle ratio, coolant 
pump drive, and slot- 
ting saw drive to remain 
constant irrespective of 
changes of spindle 
speeds. The constant- 
speed shaft and the 
variable-speed main 
shaft are driven by 
a 2 H.P. motor mounted 











AUTOMATIC LATHE 


work, such as the production of the varied small 
parts used in clock and watch manufacture, 
radio, precision instruments, meters, and similar 
components which have to be made to con- 
sistent fine limits in large numbers. 

The spindle, which has eighty-four speeds 
ranging from 1068 to 7600 r.p.m. with 
standard pulleys, is of nitralloy steel ground 
and lapped to precision limits. It runs 
in two bearings, the front one being of 
phosphor-bronze and made adjustable, the 
rear one comprising a pair of pre-loaded 














TOOL SLIDE ASSEMBLY 


radial and thrust ball races. In _ order 
to eliminate undue bearing wear, owing to belt 
pull on the spindle, the driving pulley is mounted 
on a separate ball-bearing housing. The pulley 
is arranged for endless belt drive, and it only 
takes about five minutes to replace one of these 
belts when occasion arises. For work up to 
2}in. long a plate cam is used ; for pieces over 
that length and up to 4in. this plate is replaced 
by a bell cam to impart headstock movement. 
Collet opening and closing is effected by two 
adjustable trip dogs, which may be inde- 
pendently set for any length of work and any 
time cycle. : 
A particularly strong and rigid tool slide 





bracket enables the overhead tools to perform 





on a swivelling platform 

at the rear of the 

machine. A set of 

interchangeable disc 
pulleys provides the standards range of spindle 
speeds. 

A range of single-spindle attachments has 
been designed for use with this automatic and 
includes those for high-speed sensitive drilling, 
button die screwing, self-opening die head 
screwing, and screw slotting. For operations 
such as combined drilling, tapping, and screw- 
ing a three-station attachment is available. 








An Experimental Car for the 
Metropolitan Line 


Tue London Passenger Transport Board has 
recently completed the construction at its 
Acton works of an experimental passenger car 
for service on a section of the Metropolitan line, 
in an effort to determine a suitable design for 
new rolling stock,- when replacement becomes 
necessary on the service from Aldgate to 
Rickmansworth, Watford, and Amersham. Car 
‘“* 17,000 ” represents the result of a compromise 
between the conflicting requirements of densely 
loaded urban traffic and a comparatively lightly 
loaded country service. 

The car has a through corridor along one side 
and is divided into three compartments, each of 
which has a double doorway, with 4ft. 6in. 
opening, on either side of the car. Seating 
accommodation is provided for fifty-seven 
passengers, all the seats being arranged cross- 
wise. Each partition is backed by four seats, 
while the remainder of the seating is arranged 
“back to back” in the form of two centrally 
spaced islands per compartment. Luggage 
racks are provided over all seats in each com- 
partment. The doors are air operated and are 
opened and closed at busy stations by the 
guard’s master switch. A pair of push buttons 
is provided alongside each door, whereby 
passengers may open or close one panel of the 
door. At stations where traffic is light, the 
guard can delegate control to these push buttons. 





push buttons are provided with illuminated 
signs which are lit up only when the guard has 
rendered them operative, and any doors not 
closed by the passengers would be closed by the 
guard before the train starts. The doors are 
of modified design; inasmuch as the lower rollers, 
which carry the weight, run on a flat surface 
instead of in a grooved track. The doors are 
guided by running between rollers with vertical 
axes fitted inside the door pockets. 

The experimental car is of steel-framed con- 
struction on an old Metropolitan underframe, 
mounted on District line K2 type bogies, with 
36in. wheels. In production design the body 
and underframe would be integral, and a bogie 
suitable for the type of running would be incor- 
porated. 

Fluorescent lighting is provided throughout 
the car by means of tubular fittings arranged in 
the ceiling as an integral feature of the archi- 
tectural design of the car. Power for the 
fluorescent lighting is obtained from a D.C./A.C. 
motor generator. Emergency lighting in each 
compartment is provided by four gas-filled 
lamps fed from a battery. ‘‘Lynes” type 
ventilators are fitted in the upper portion of all 
available windows. 

In order to establish the most satisfactory 
type of seat back, a different height of back has 
been fitted in each of the three compartments. 
The Board has experimented freely in the 
interior decoration of the compartments. In 
one compartment the body panels are of 
anodised aluminium; the middle compartment 
is fitted with clear perspex panels, the backs of 
which are painted; while the third compartment 
is panelled with board faced mesh cotton net, 
treated with a hard synthetic finish. Through- 
out the car the lower panels are of cerulean blue, 
while the upper panels are pale bronze or orange. 








Safety in Arc Welding 





THE increased use of A.C. arc-welding plant 
during the war period gave prominence to the 
fact that, although the voltage to earth of the 
welding circuit was limited to 100 volts, there 
was some danger from shock, especially when 
welding operations were being undertaken in 
confined spaces. As the result of representa- 
tions made by the Factory Department of the 
Ministry of Labour, a number of manufacturers 
of welding plant were invited by the Ministry of 
Supply to develop a suitable safety device 
which would enable an operator to isolate the 
electrode holder from the supply at times when 
welding was not actually in progress. 

Of the various methods of achieving this 
safety measure, the General Electric Company, 
Ltd., decided to investigate at their Witton 
works the feasibility of fitting a 300-ampere 
switch inside the body of the electrode handle. 
This switch would normally operate as an 
isolator, and would not be required to break 
the welding current, since the are is usually 
broken by removing the electrode from the 
work. Nevertheless, it was evident that the 
switch must be capable of withstanding 
numerous operations under full current con- 
ditions without overheating or excessive pitting 
at the contacts. 

The outcome of this development work was 
the production by the G.E.C. of a new electrode 
holder, illustrated in the engraving, overleaf 
which is designed to take electrodes up to 
4 8.W.G. at currents up to 300 amperes, and 
incorporates a lever-operated switch in the 
body of the holder. Until the lever is depressed 
the normally “ live ’’ metal parts are completely 
isolated from the supply and the holder may be 
handled with perfect safety. The act of 
gripping and depressing the lever closes the 
spring-loaded self-aligning contacts of the 
isolating switch, and takes the supply through 
to the central plunger, which grips the elec- 
trode by the action of a powerful spring, shown 
in the illustration. The lever is designed to 
release the electrode grip in the “ off” position 
only. This important provision ensures that 
electrodes cannot be inserted into or withdrawn 





Under such conditions doors need not be opened 
or left open unnecessarily. The compartment 


from the grip until the holder has been isolated 
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by releasing the switch lever. The makers 
claim that the switch contacts have a long work- 
ing life, and the construction of the holder 
makes the replacement of worn contacts a 
simple matter. 

The degree of safety provided by this type of 
electrode holder is quite independent of the 














SAFETY ELECTRODE HOLDER 


controls on the welding transformer, and this 
feature is particularly valuable when it is 
applied to multi-operator plant. 








Arrangement of a Three- 
Spindle Boring Machine 


Some of the horizontal boring machines made 
by H. W. Kearns and Co., Ltd., of Broadheath, 
Manchester, are designed as standard units, 
which may be assembled together to form 
multiple boring machines for special purposes. 
In the accompanying engraving are shown three 
such units assembled to form a composite boring 
machine, which was designed by the firm for 
the machining of magnesium castings for 
‘‘ Halifax’? bomber undercarriages at the 
Warrington works of the Aircraft Equipment 
Company. The greater part of the machining 


THREE -SPINDLE BORING 


consisted of three boring and facing operations, 
each in more than one stage. The complete 
machine includes three spindle slides, a standard 
upright, three trunnion arms, and three motor 
drives. These standard units comprise the 
whole of the feed and speed mechanism, the 
bed, central upright between the twin longi- 
tudinal heads, &c., being specially made. 

The casting, as may be seen, is mounted upon 
@ special fixture and each boring bar is well 
supported by two deep bearings. Carbide- 
tipped tools are used for all operations, and 
all cutting is done dry. Each of the boring 
bar bush bearings is lubricated by oil under 
pressure in order to exclude any magnesium 
swarf. These bush bearings have accurately 
ground faces, which are used for gauging and 
setting the depth of cut when machining the 
faces round the bores. Prior to setting up, each 
casting is marked off on its centre line by which 
it is registered in the fixture. On the machine 
table the distances between the ends of the 
casting legs and the adjacent fixture bearings 
for the two longitudinal boring bars are gauged 
to ensure cleaning up during subsequent facing 
operations. 

The first operation comprises the rough boring 
of the two holes in the undercarriage legs by 
the longitudinal bars, and the two holes in the 
top of the casting with the transverse boring 
bar. Next, the face at the end of each bored 
hole is machined, those at the top of the two- 
leg bores being afterwards finished with form 
cutters. Finally, all the bores are finish 
machined simultaneously. The machine is 
operated by four trainees, who work as a team, 
and are capable of completing one casting in 
40 min., including setting up and stripping 
times. By the original method of machining 
two operators took 6 hours to do each casting. 

A braking arrangement, incorporated in the 
motor drive unit of each boring bar, rapidly 
arrests movement when it is necessary to stop 
for changing tools or for gauging purposes. 
Owing to the frequency with which these 
changes and checkings take place, the rapid 
braking saves a considerable amount of time. 

When the machine is released from its present 
work, the boring units can be converted, 
extended, or rearranged to suit them for other 
jobs in the factory. 








Cowal Hydro - Electric Project 


THE accompanying map shows the works to 
be undertaken for the Cowal hydro-electric 
project, part of development scheme No. 1 of 
the North of Scotland Hydro-Electric Board. 
This scheme was recently mentioned in a 
Journal note. The generating station, with an 
installed capacity of 6000 kW, will be situated 
at the head of Loch Striven, north-west of 
Dunoon. A reservoir will be created in the hills 





east of the loch by means of a dam across the 


——= 


Glentarsan Burn, and a further dam at or now 
the crest of the watershed between Glen Targa, 
and Glen Lean. The head available at th, 
power station will be 400ft. By means of 
aqueducts, the waters of a number of burns ang 
minor streams are to be diverted into thp 
reservoir, to provide a total catchment area, of 
14-5 square miles. A tunnel aqueduct yijj 
collect the head waters of the Garvie Bum, 
and of the Balliemore Burn, and bring them 
into the reservoir, and open channels wil! bri 

waters from the flanks of Glen Lean into storage, 
Certain road diversions will also have to be pro. 
vided. The power generated will be distributed 
over the whole Cowal region and also to Bute 
and Great Cumbrae. Bute will be connected to 
the mainland by a submarine cable across the 
Kyles of Bute in the neighbourhood of Colin. 
traive, and a similar cable will connect Great 
Cumbrae to Bute. The total area to be covered 
will amount to 354 square miles. Included in 
that area are the towns of Dunoon and Rothesay 
which already have electricity undertakings, A 





CATCHMENT AREA 
70 BE UTILISED 
14-5 $0. MILES 


0 


Scale 


“THE ENGINEER” RR 


MAP SHOWING COWAL PROJECT 











bulk supply of electricity will be available to 
Dunoon if required, whilst the Rothesay under- 
taking will be transferred to the Board in May 
this year. Apart from the inhabitants of these 
two towns, it is estimated that supplies will be 
available to about 7900 people in the country 
areas, or about 95 per cent. of the population. 








Curna’s REHABILITATION PLANS.—Rehabilita- 
tion and development work in China is now being 
designed in a series of five-year plans, and other 
long-term projects. A five-year conservancy con- 
struction plan has been drawn up by the National 
Conservancy Commission, under which provision is 
made for repairs to dykes, the cutting of new canals 
and navigation channels, and the improvement of 
old ones, the development of hydraulic power 
stations, water conservancy, and the construction 
of ports. A network of 4500 miles of navigable 
waterways is the chief feature of the plan. Important 
rivers, such as the Sungari, Han, Yangtze, and 
Pearl are to be made navigable for steamers up to 
2000 tons, and the tributaries of these rivers will 
be made navigable for steamers and junks up to 
200 tons. The Grand Canal is to be extended to 
link the Yellow, Yangtze, and Chientang rivers. A 
new canal is to be cut from Shanghai to Peiping, 
via Nanking, Chengchow, and Tientsin, and smaller 
canals are to be cut, where necessary, to link pro- 
vinces with one another. Irrigation work is also to 





MACHINE 


be undertaken on a nation-wide scale. 
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South African Engineering 
Notes 
(By our South African Correspondent) 


Engines for the 8.A.R. 


TWELVE light locomotives of a type 
used for shunting are being built in the South 
African Railways workshops at Salt River, and 
will be ready for use by April or May. 
Known as the “S17” class, they are the first 
to be built up from components manufactured 
in this country, only the wheels, the frame, and 
a few of the necessary instruments being 
imported. The boilers are made on the spot. 
When completed, they will be used mainly for 
goods traffic purposes on the main lines in the 
Transvaal. In an emergency they can be used 
for passenger traffic. This enterprise is but one 
aspect of large post-war developments planned 
at Salt River. Two contracts for new locomo- 
tives have already been fulfilled by British firms, 
Stephensons and the North British. The first 
was for the supply of thirty locomotives, all of 
which have been assembled and are out on the 
road. The second order for seventy-five is 
being completed as fast as shipping facilities 
permit. Railway engineers consider it an 
exceptionally fine achievement on Britain’s part 
to contract to supply this big order for locomo- 
tives at a time when she was “ otherwise 
engaged ”’ in the war. 


Big Relaxation of Import Control 

Import control in the Union of South 
Africa ended with the beginning of Septem- 
ber (September 8th), except for goods subject to 
allocation by the Combined Boards in Washing- 
ton and London. Export control continues 
for the time being, but a wide range of 
commodities will soon be freed from this 
control and export permits are being issued 
as freely as possible for the rest. 


Scrap Steel Scheme 


The South African Director-General 
of Supplies announces that the scheme for 
collecting and selling small parcels of scrap 
steel ended on December 31st. Operated 
with the assistance of the railways, the 
scheme was most successful. During the 
past five years more than 56,000 tons was 
collected. People all over the country 
sold their scrap to stationmasters under 
the scheme. Steel which otherwise might have 
remained rusting on farms was made available 
at a most critical time to the steel industry. 
But supplies to stations began to fall off 
to such an extent that collection became 
uneconomic. The scheme having ended, 
delivery will only be accepted by the steel 
industry and only for lots of 10 tons each, 
instead of the lots of 200 lb., which formerly 
could be sold to stationmasters. The Director- 
General advised farmers to take the last oppor- 
tunity before the end of the year to sell their 
scrap iron under the railway purchasing scheme, 
and in this way to assist the steel industry 


Floating Docks Built in S.A. 

A 750-ton floating dock built to the 
order of the British Admiralty for service in 
the Far East was recently completed in 
the Duncan Basin of Table Bay Harbour. 
Whether it will be sent to its original destina- 
tion now that the war is over, is uncertain. It 
is unlikely to be left in the Unioa waters, how- 
ever, in view of the shortage of docks in the 
East Indies and in Europe. Most of the docks 
there were destroyed during the fighting, and 
will have to be replaced before the ports can 
be brought back into full operation. The dock 
— officially known as “‘ No. 41 *—is 210ft. long 
and 50ft. wide, with a width inside the walls of 
48ft. It will be able to take ships drawing up 
to 15ft. of weter. Although the designed lifting 
capacity is 750 tons, the dock should actually 
be able to lift 900 tons. If necessary, four small 
whale-catchers could be docked at one time, 
two abreast. All the material for the dock 
was prefabricated in England and shipped to 
Cape Town. It was assembled by two local 
firms. Diesel engines are installed for driving 


the compressors, pumps, and the generators for 
providing electricity. The dock will take two 
hours to lift a full load, It is of the self-docking 
type, comprising five sections, any one of which 
can be removed and lifted by the remainder for 
cleaning and overhaul. ‘ No. 41”? is the third 
floating dock built in the Union during the war, 
and the second at Cape Town. All were to the 
order of the Admiralty. “ No. 49,’ which was 
built at Cape Town, was similar to that now 
being completed, but it was all South African, 
in that the steel was manufactured by Iscor and 
prefabricated by the Cape Steel Construction 
Company, while the same firms that have been 
responsible for “‘No. 41” assembled and 
equipped it. It took thirteen months to build, 
exclusive of the time required to manufacture 
the material. It was manufactured and com- 
pleted early this year, and was towed safely to 
its destination, where it has already given good 
service. The third dock is being built at 
Durban by Dorman, Long, and was launched 
last summer. It will have a lifting capacity 
of 17,000 tons and will be the largest craft of 
any kind ever constructed in South Africa. 


New Motor Factory 


The Mayor of Port Elizabeth recently 
turned the first sod of ground on which the new 
General Motors assembly plant is to be erected 
next to the present factory. The estimated 
cost of the new factory is £775,000. It has been 
planned for twenty-five years, and will employ 
about 1350 European men, 200 European 
women, and 450 non-Europeans. 


Table Bay New Graving Dock 


Information with regard to the new 
graving dock at Cape Town, which was 
opened by the Officer Administrating the Union, 
the Right Hon. N. J. de Wet, on September 
18th, has already been given, but it may be 
well to repeat the dimensions, which are :— 
Effective length of dock, 1118ft. When the 
emergency stop is used, an arrangement 
whereby the floating caisson can be fixed at the 
extreme limit of the docks length, the effective 
length can be extended to 1212ft. The dock 
can be so. divided that more than one ship can 
be accommodated at a time. Two vessels, one 
up to 700ft. long and the other up to 434ft., 
can be safely docked at the same time by 
adjusting the floating caisson. The caisson at 
the entrance to the dock weighs 2000 tons. The 
depth of water on the sill at high water is 
45ft. 9in., which is considerably more than the 
deepest draught of the “ Queen Elizabeth,” 
and the entrance is 148ft. wide. The dock, 
which holds 55 million gallons of water, can be 
filled in just over an hour, and the pumps can 
empty it in 4} hours. The actual construction 
time for the dock was sixteen months. In 
the excavating work 716,000 cubic yards of soil 
were removed by bucket dredger, and road 
transport lifted 268,500 cubic yards of dry soil 
before the coffer dam was closed. The dock 
has used 340,000 cubic yards of concrete. 

When the signal to open the dock was given 
the caisson was slid into a bay in a wall of the 
dock, and a frigate crossed the cill into the 
dock cutting a length of tape as it passed. 
The opening was performed from the concrete 
tower overlooking the dock caisson. 


Railway Project 


A proposal that the South African 
Railways Administration should build a railway 
from the present Betterfontein terminus in the 
North-Western Cape, to Karasburg, in South- 
West Africa, thereby reducing the distance 
from Cape Town to Windhoek by 300 miles, 
and opening up the North-Western Cape, will 
be put to the Railway Board shortly, when the 
project will be presented by a deputation from 
the North-West Cape. 


Bringing Water to a Greater Rand 


The vast housing and _ industrial 
schemes which are being planned on the Rand 
cannot be carried out unless adequate water 
supplies are provided beforehand. Pipe line 
installations are five years behind schedule, as 





a result of the war. The Rand Water Board is, 


however, confident that the demand will be met 
in time for the completion of schemes now under 
construction. The Board has placed orders 
locally and in Britain for pipe lines and fittings 
to a value of £843,058. The quantity of potable 
water at present available for distribution is 
70 million gallons daily, and it is estimated that 
a further 20 million gallons a day will be needed 
to meet the new requirements. 

To make this available, five major pipe lines 
must be constructed. One of them, between 
Vereeniging and Zwartkopjes, is nearing com- 
pletion, and should be in full use by August, 
1946. A tender for the manufacture of pipes 
for a second, a distributing main between La 
Rochelle and Germiston, was accepted by the 
Board in April this year. A portion of the addi- 
tional 20 million gallons will be used to supply 
Pretoria, and a new line will have to be con- 
structed for this purpose. The rest of the sum 
allocated will be spent on a line between Forest 
Hill and Maraisburg, on a 32,000 linear feet 
of massive 55in. pipe to complete the pumping 
main between Vereeniging and Zwartkopjes. 

If all the pipes for these schemes had been‘ 
ordered in South Africa, there would have been 
considerable delay in completing the scheme. ° 
The Vereeniging line could not be completed 
until May, 1947; the Pretoria line until Janu- 
ary, 1949; and the Maraisburg line until July, 
1949. It was therefore decided to import piping 
to the value of £413,801 from Britain, and 
although this will involve an expenditure of 
£94,641 more, the schemes will be completed 
two years earlier. The Pretoria line should be in 
operation by August, 1947, and the Maraisburg 
line by February, 1948. When all these schemes 
have been compleied, the Rand Water Board 
will serve a total area of 4000 square miles, 
which will include Vereeniging, the whole of the 
Rand stretching nearly as far as Heidelberg in 
the east and including Libanon and Venterspost 
in the west, and also the Pretoria area. The 
system is unique in that every drop of water 
has to be pumped from the Vaal River uphill 
to the Reef, while in Pretoria the water will 
actually be supplied at a level lower than that 
of the original source of supply at Vereeniging. 
Every day the main pumping station at 
Vereeniging will have to lift 400,000 tons of 
water nearly 2000ft. in order to supply the 
demands of the Rand. 


Future of the Union Merchant Fleet 


The interim report of the South 
African Shipping Commission released for 
publication some time ago recommends that the 
Government’s fleet of ships should remain small 
but sufficient for the basic needs of the South 
African Railways and Harbours Administration, 
which should continue to operate it. 


Port Elizabeth Foreshore 


The Minister of Transport, Mr. F. C. 
Sturrock, told a meeting of the Port Elizabeth 
City Council recently that the Council’s pro- 
posal for a reclamation scheme would cost 
about £3,500,000, and would have to be 
entirely a City Council undertaking. The work 
will cost nfore in proportion than the reclama- 
tion at Cape Town because it will be carried out 
at a depth of 20ft., against the full force of the 
sea. There were other factors that would make 
the local problem more difficult. _The Council 
scheme is to reclaim a strip along the foreshore 
between the harbour and the north end, 
chiefly to open up the traffic bottleneck in the 
centre of the city. 


New S.A.R. Locomotives in Service 


Among the orders for locomotives for 
the Union Railways recently placed was one 
for thirty class “15 F” engines, another for 
sixty of the same class, and one for fifty class 
“19D.” Of these orders, the first has been 
executed. Of the second, only a few are 
still outstanding. Of the third order, three 
have arrived in the Union and one has been 
shipped, leaving forty-six outstanding. At 
present forty-seven class “15 F” engines are 
in service, nine are under erection at the Salt 
River workshops, seven have been shipped from 
Great Britain, and twenty-seven are still out- 
standing. Six of ten electric locomotives 





ordered in Great Britain are already in service. 
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Three Parting-Off Machines 


TUBE and bar parting-off machines of various 
sizes and types have been made for many years 
by Brookes (Oldbury), Ltd., of Birmingham. 
Three automatic or semi-automatic machines 
being built by the firm have several interesting 
features. The arrangement of these machines 
may be seen in the accompanying photographs. 
The first is designed to part-off tubes, bars, or 
angle sections up to lin. by 2}in. by }in. thick, 
or equivalent smaller sections. Once set, it 
parts-off accurately to length without any 
attention from the operator other than inserting 
a new bar into the feed rolls as each previous 
bar is finished. It is complete and self-contained 
in every way, the only outside connection being 
to the electric mains. The motor which drives 
the saw also drives an oil-hydraulic pump 
supplying power for all the automatic opera- 
tions. These operations include the feeding of 
the work forward to the length stop, gripping it 
in vices once in the correct position, swinging 
over the saw blade to cut through, swinging 
the blade clear after completion of the cut, and 
finally opening the vices ready for the next 
forward feed. Movements are controlled by the 
four knurled knobs to be seen (Fig. 1) on the front 











Fic. 1—AUTOMATIC MACHINE 


of the machine. One controls the oil pressure 
for feeding the saw, and by it light pressures may 
be applied for sawing thin sections or heavy 
pressure for thick sections. The second knob 
controls the speed at which oil flows to the saw 
swinging gear to permit the slow cutting of a 
light section without distortion, or a thick 
section with full power behind the saw feed. 
The other two knobs are used to set the front 
and rear limits of the saw swing stroke. By 
accurate setting with these controls the cycle 
of operations can be timed to give a maximum 
efficiency in parting-off work. With this 
machine it has been found possible to cut 
16-gauge seamless mild steel tubes, }in. out- 
side diameter in lengths of 6}in., at a rate of 
nearly sixty per minute. 

The machine illustrated in Fig. 2 is of the 
semi-automatic type and is designed to part-off 
tubes from }in. to 2in. diameter. It is motor 
driven and its automatic movements are 
actuated by compressed air at 80 lb. per square 
inch, which is taken from outside sources. Its 
hollow main spindle, through which tubes are 
fed, is driven by the motor through a variable- 
speed drive at any speed between 160 and 
640 r.p.m. Spindle speed is adjusted by means 
of a large star wheel on the machine’s front, 
and above the control wheel is set a dial to 
indicate this speed. The parting-off tool is 
fed into the rotating tube by means of a hand 
lever placed in a convenient position on the 
front of the machine. A link from this lever 
operates an automatic air valve, which in turn 
controls the air cylinders. Tubes are gripped 


cut, when the hand leveris returned to the bottom 
of its stroke, an air valveopensthe collets. At the 
same time spiral feed rolls in the machine body 
feed the tube forward against an adjustable 
hinged length stop hanging from an arm along 
the top of the machine. As the hand lever is 
raised the collets are closed, the feed rolls open 
and shortly after cutting begins the length stop 
swings clear of the tube end to permit the cut-off 
length to fall clear into the hopper below. With 











FiG. 2—SEMI - AUTOMATIC MACHINE 


this machine it is stated to be possible to make 
about 1000 cuts an hour on 14-gauge, 1}in. 
diameter tube in 6in. lengths, using unskilled 
labour. 

The third machine is the latest type to be 
made by the firm, and although non-automatic, 
has been so successful that it is being produced 
in favour of the older automatic machines. It 
is intended for cutting tubes from jin. to lin. 
outside diameter. Its method of control is 
very similar to that of the second. machine 
described, but as the power required for 
operating the collets and length stop is com- 
paratively light, these movements have been 
mechanically linked to the tool lever. This 











FIG. 3—NON - AUTOMATIC MACHINE 


mechanical linking of the locking and stop 
motions does not increase the degree of effort 
required for operating the machine to any 
great extent. In this machine the hand lever 
is normally operated by the right hand, whilst 
the left hand is used to feed the tubes into the 
hollow spindle. This feeding has to be synchro- 
nised with the lowering of the feed lever and 
is made simple by the short length of the 





in rotating machine collets, and at the end of a 


machine head. It is capable of making about 


1000 cuts an hour, and, like the previoyg 
machine, has an external frazer, which Cleans 
both outside edges of the cut tubes during 
parting-off. 








Locomotive Development on 
the L.M.S., 1923-1932* 


By E. 8. COX 


As a result of the amalgamation in 1923 of 
practically all the then existing railway com. 
panies into four main line groups, a period 
unparalleled in British railway history occurred 
in which all the varying practices of the cop. 
stituent companies were gradually welded 
together into a recognisable standard for each 
group. It was felt that some account of loco. 
motive development during this period on the 
largest of the four groups might be of interest, 
and that the many controversial features of 
design and performance touched upon might 
have a bearing on some present-day problems 
and give rise to a measure of discussion. As 
may be imagined, this unifying process was not 
achieved without stress and strain. Light 
chief mechanical engineers had been in charge 
of locomotive design on the constituent com. 
panies of the L.M.S., and each had followed 
widely different policies and practice, having 
long years of local tradition in the background, 
Three men successively held the post of chief 
mechanical engineer on the L.M.S. in the period 
under consideration—Hughes, Fowler, and 
Lemon—and around them different personalities 
emerged to positions of power, and exerted an 
influence inevitably coloured by their back. 
ground and experience. 

Under grouping, locomotives ran far afield 
from their parent system, and were tested one 
against the other, often with surprising results. 
Famous locomotive types of comparatively 
modern construction were broken up and others 
less well known were adopted as standard and 
built in large numbers. New designs were pre- 
pared, some of which were built, while others, 
sometimes of the greatest technical interest, 
were abandoned before construction. 

Out of this ferment fourteen standard types 
emerged, and a recognisable L.M.S. school of 
design arose which served as a stem to which 
Sir William Stanier in subsequent years grafted 
his G.W.R. experience in order to bring forth 
present-day L.M.S. locomotive practice. 

On January Ist, 1923, the L.M.S. came into 
being with 10,316 steam locomotives of 393 
different types. High degree superheating had 
been accepted for all important new construc- 
tion since 1910, and numerous existing engines 
had been converted. In all, 1882 superheated 
engines existed. In addition to forty-five 
4-4-0 express engines on the Midland, com- 
pounding was represented by eleven (0-8-0 
freight engines on the L.Y.R., and ninety-eight 
Webb survivals on the L.N.W.R. of 4-4-0, 
0-8-0 and 2-8-0 types. Stephenson’s valve 
gear was the most widely used, but Joy’s gear 
on the L.N.W. and L.Y.R. sections ran it a 
close second; 223 engines had Walschaerts 
gear. Valve travel of 4in. to 4}in. and steam 
lap of about lin. was all but universal. Only 
thirty-three engines had valve travel over 6in., 
and of these only four had as much as 1 Jin. lap. 

Restrictions in weight per foot run were 
especially severe on the Midland, while the 
loading gauge, except on the Caledonian, 
allowed only a limited width at platform level, 
one reason for the small number of outside 
cylinder types. On the other hand, any engine 
for general use north of the border, apart from 
the West Coast main line between Carlisle and 
Glasgow, had to be restricted to a height of 
12ft. llin., although 13ft. 54in. was permissible 
on the L.Y.R. The L.N.W. and L.Y.R. main 
lines were equipped with water troughs roughly 
every 30 miles, and thus required only small 
tenders. Midland troughs were spaced every 
50 miles, and Scotland had no troughs at all. 

Eachcompany believed the engine types it had 
developed were especially suited to the natural 





* Excerpts from a paper, ‘“‘A Modern Locomotive 
History,’ read before the Institution of Locomotive 





Engineers. 
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features of its own lines and traffic conditions. 
Until the preliminary tion of the 
LN.W.R. and L.Y.R. in 1922, hardly any 
exchange of locomotives between one company 
and another had taken place within the lines 
forming the L.M.S., nor was there much inter- 
change of design data. : : 

In general, the best performance in efficiency 
and reliability came from the smaller, older 
t which carried superheaters. With few 
exceptions, the larger and later classes were less 
satisfactory. The newly formed group lacked 
a first-class modern express locomotive for the 
heavy Anglo-Scottish trains, a mixed traffic 
type of wide range, a large general-purpose 
passenger tank, and a large main line freight 
en, e. 

in this country it is usual for the influence of 
the chief mechanical engineer on locomotive 
design to be profound, and classic cases can be 
called to mind where an incoming chief mecha- 
nical engineer has completely reversed the 
policy of his predecessor. More frequently, 
however, @ succession of chief mechanical engi- 
neers have followed a tradition, so that develop- 
ment has proceeded over many years within 
the framework of a school of design initiated by 
some famous predecessor. It so happened that 
the principal companies forming the L.M.S. 
had largely followed this latter course. Thus 
the influence of Webb (apart from his 
compounding) and Whale, was strongly 
marked in the work of Bowen Cooke and 
Beames on the L.N.W. Kirtley Johnson, 
Deeley, and Fowler represented an unbroken 
line of development on the Midland; while 
Aspinall and MacIntosh greatly influenced the 
work of their successors on the L.Y.R. and 
Caledonian respectively. It was inevitable 
therefore that each former chief mechanical 
engineer now called upon to serve the unified 
company should retain a strong behief in his 
own policy and designs, and with him, in vary- 
ing degree, motive power superintendents and 
design staff as well. 

Five men particularly influenced what was 
done in the first ten years—George Hughes, the 
first chief mechanical engineer; Sir Henry 
Fowler, who succeeded him; and J. E. Ander- 
son, the first superintendent of motive power ; 
H. P. M. Beames, former chief mechanical engi- 
neer of the L.N.W.R.; and John Barr, in charge 
of motive power on the old Caledonian and 
subsequently on the northern division of the 
L.M.S. 

The influence of these men was great, but 
the selection of engine types finally standardised 
and built, as well as those broken up, was not 
based on their personal opinions alone. From 
the beginning, engines of one constituent com- 
pany were tried over the lines of the others 
whenever loading gauge and weight restrictions 
did not prohibit. Besides intensive dynamo- 
meter car testing, a system of statistics was 
initiated some time after grouping known as 
“individual costing,” which aggregated and 
related to mileage run every pound of coal used 
and every penny spent on repairs for each 
individual engine on the system, subdivided to 
throw up the figures for the principal parts. 
This magnificent tool of management was 
eventually of the greatest value in enabling 
accurate long-term comparisons to be made in 
such a period of rationalisation between 
different engine types, and was very effective 
in separating the sheep from the goats with 
complete impartiality. No engine was per- 
mitted to enter the charmed circle of the 
standard types which did not make a good 
showing under all headings. 

Even more important than standardisation 
of types was standardisation of components, 
which was vigorously pursued. Thus amongst 
the fourteeri standard types of engine referred 
to, there were only twelve types of boiler, of 
which three took the same flanging blocks, 
while six out of twelve were also fitted to large 
groups of non-standard engines. Steam fittings, 
motion pins and bushes, and consumable parts, 
such as firebars and brake blocks, &c., were 
standardised over a considerable number of 
different engine types, the overall result of this 
policy being the economic benefit of quantity 
production, coupled with reduced stocks. 

A total of 2165 new locomotives were built 
for the L.M.S. in the period under review, 1387 


of them in the company’s own shops. The 
construction of these locomotives, among other 
factors, allowed of 4123 existing engines of 
inferior performance and efficiency being broken 
up, so that with various subsidiary adjustments 
the stock fell to 8450 by the end of 1932, a 
reduction of 18 per cent. The number of 
different classes came down in the same time 
from 393 to 230. 

No less than 2002 of these new engines were 
to the fourteen standard types, the develop- 
ment of which is described. Only 163 engines 
of non-standard type were built, and this 
insistence on keeping the number of types to be 
built down to a minimum from the start has 
been of the greatest subsequent value to the 
L.M.S. in ensuring minimum repair costs. 

{Here the author goes on to deal with the 
features of a number of locomotives and 
the trend towards standardisation. The paper 
concludes with the following passages.] 

Within the range of locomotive design and 
performance to which this paper is confined, 
it is of interest to pick out the highlights of 
this ten years of travail. First on the credit 
side :— 

(1) The decision to standardise on the 
general design and details of a single con- 
stituent company, the Midland, and not to 
perpetuate non-standard types, produced 
quick results in the newly formed company, 
and by 1932 there were 2002 new standard 
engines plus 1853 more ex-Midland engines, 
38565 in all, or 46 per cent. of the stock, which 
took standard parts. This reduced stores 
stock and facilitated maintenance and repair. 

(2) The extensive interchange and testing 
of different types which was carried out, 
particularly in the earlier years, exploded the 
myth that various geographical portions of 
the line each required a special design of loco- 
motive. This resulted in no more than four- 
teen types, sufficing for the needs of the whole 
system. 

(3) Higher pressures, better steam distri- 
bution, and ample boiler capacity raised the 
level of thermal efficiency of the best types 
from 7 to 10 per cent. The saving of coal per 
horsepower at the drawbar in the new L.M.S. 
designs was of the order of 35 per cent. on 
test, and these lower consumptions were 
more nearly retained throughout each shop- 
ping period by attention to steam leakage 
past the valves. Moreover, the operating 
efficiency of the new locomotives enabled the 
work of the line to be done with a smaller 
total stock. The combined effect of all this 
on coal consumption was a reduction of 
682,566 tons in 1932, compared with that of 
1923, a saving of 12 per cent. 

(4) Improved design led to a reduction in 
repair costs per mile, as the various examples 
quoted throughout the paper will testify. 

On the debit side, only two entries can be 
made. First, purely from the operating point 
of view, increased efficiency had to be paid for 
in that some of the new designs lacked what 
can only be called the ‘“‘ guts”’ of some of the 
former types, which could be thrashed to almost 
any extent without drop in pressure, to meet 
exceptional circumstances of load and gradient, 
a fact to which many record runs will testify. It 
has always been a nice point as to where the 
balance between performance and economy is 
to be struck. When coal was cheap, the former 
was the predominating factor. Modern design 
has enabled both performance and economy to 
move forward together, but it is always possible 
if too much emphasis is laid on the latter to 
produce a design which is shy of steam and is 
too sensitive to skilled handling. The new 
L.M.S. standard designs represented a fair 
compromise in this matter. 

There is also a further entry—failure to 
appreciate earlier and more fully the advantages 
of adopting all the measures outlined in items 
(3) and (4) above. It is not easy, at this length 
of time, to appreciate the locomotive reluctance 
on the part of many engineers then to adopt 
features which are accepted practice to-day, a 
reluctance not by any means confined to the 
L.M.S. Sir William Stanier, in his Presidential 
Address to the Institution of Mechanical Engi- 
neers, has referred to this, and has given some 





reasons for it. 


This ten years’ development did not lead to 
any departure from the classical form of the 
locomotive. Twice during the period, extensive 
trials were made of turbine condensing locomo- 
tives, first, the Ramsay with electric drive, and 
then the Beyer Peacock-Ljungstrom with 
mechanical drive. The latter was more pro- 
mising than the former, in that it did actually 
run on the main line with revenue trains for a 
period, but neither proved sufficiently reliable, 
either operationally or mechanically. Diesel 
propulsion appeared on trial, but its develop- 
ment into the reliable shunting units of to-day 
did not come until later. Except in the case 
of the L.N.W. ‘‘ Claughtons,” and that only to 
a limited extent, the policy of rebuilding exist- 
ing engines was not followed. If existing 
designs were good enough to qualify as standards 
they were adopted broadly as they stood, other- 
wise the class was allowed to continue in sub- 
stantially its original condition until scrapped. 
It is possible to hold divergent views on this. 
Such a policy avoids many mechanical troubles 
which occur when greater power capacity is 
built into an old chassis, but, on the other hand, 
improvements as they are developed and 
proved do not. become incorporated into the 
body of the locomotive stock, but are confined 
to new construction. 

The grouping happened to coincide with a 
general move forward into the next stage of 
locomotive development. It did not provoke 
that move, which had already been initiated 
in this country by Churchward on the G.W.R.., 
but it certainly helped to hasten it by removing 
barriers to the extension of knowledge and 
experience. There was therefore presented to 
the engineers of that time an opportunity, 
limited only by some residual conservatism of 
outlook, to change the whole complexion of the 
locomotive stock, and this record shows how 
far this was done on one railway. ‘One cannot 
but feel this was an opportunity unlikely to 
present itself again in such full measure. The 
law of diminishing returns prevails, and just as 
no further gifts of 30 per cent. reduction in fuel 
consumption remain to be picked up by such 
inexpensive means as the adoption of super- 
heating or long lap valve gear so there are 
to-day in this country no railways full of 
obsolete engine types whose rapid displace- 
ment will show such a generous financial] return. 

The years since 1932 have seen further 
advance in thermal efficiency along classical 
lines, and its much wider permeation through- 
out the locomotive stock. Most recently atten- 
tion has been more particularly directed towards 
increased availability and mileage between 
repairs, and it is in this latter direction that the 
biggest gains still lie ahead in the future of 
steam traction. 








British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each epecifi- 
cation is 28, 3d. post free, unless otherwise stated. 





PROOF TEST FOR CREEP QUALITY OF 
CARBON STEEL BOILER PLATE 


B.S. No. 1271. A method of test has now been 
specified by the B.S.I. for checking the creep quality 
of boiler plate steel. The information was par- 
ticularly required by the Committee of the Institu- 
tion, which is engaged in preparing a Standard for 
Boilers, as it was felt that the value of the maxi- 
mum stress that could be permitted was contingent 
on the material not possessing a high creep rate. 
This test has been prepared after a considerable 
amount of research work on specimens of boiler 
plate, and the Standard lays down the conditions 
of the test and the values which should be regarded 
as satisfactory. It is made clear that these values 
relate only to carbon steel plate of boiler plate 
quality. Price Is. 








MANCHESTER COLLEGE OF TECHNOLOGY.—Work 
which was stopped on account of the war on the 
extension of the Manchester College of Technology 
is to be restarted. The present scheme is expected 





to add one-third ta the existing accommodation. 
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Industrial and Labour Notes 


The F.B.I. and Coal Industry Nationalisation 


The Federation of British Industries 
has issued a statement within the last few days 
commenting on the proposals of the Coal 
Industry Nationalisation Bill, as it considers 
that amendment of important points of detail 
is essential in the Committee stage of the Bill. 

First, the F.B.I. states that the powers given 
to the Minister of Fuel and Power in the Bill are 
so defined as to enable him in the last resort to 
exercise the authority of a dictator. The direc- 
tion of an industry is a highly technical matter, 
and the Minister and his staff will not neces- 
sarily have the technical knowledge to give 
directions to the National Coal Board which is 
to be entrusted with the difficult task of con- 
ducting the industry. If any matter is so vital 
as to require a ministerial direction, it is 
important enough to submit to Parliament, 
which should be the directing authority. 

The Federation also suggests that far too little 
consideration is given to the interests of the 
consumer. Under the Bill the Minister and the 
Board will be fully empowered to show prefer- 
ence to one class of consumer over another, yet 
it has hitherto been the policy of Parliament in 
conferring monopolistic or semi-monopolistic 
powers to protect the consumer against undue 
preference. It is pointed out that while the 
Advisory Councils offer opportunities to voice 
complaints, they have no powers, their advice 
can be ignored, and their reports will not be 
published. In any case the Councils are to be 
composed, to an undefined proportion, of repre- 
sentatives of the Board, against whose action 
any complaints would be lodged. The Federa- 
tion considers therefore that for the protection 
of the consumer the reports of the Council 
should be published, that the composition of the 
Councils should be restricted to consumers’ 
representatives, and that special provisions 
should be made for the determination of dis- 
putes as to quality and price as between the 
Board and the consumer. 

Another matter mentioned in the statement 
is that the Bill enables the Coal Board to take 
over all ancillary undertakings, such as brick, 
pipe, chemical, and tar distillation works. 
This, it is felt, raises a new series of difficulties 
in those sections of industry in which the 
Government and private enterprise will both 
be engaged. The I’.B.I. suggests that only such 
ancillary activities as are necessary for the 
conduct of the coal industry itself or such as 
cannot be physically separated from coal- 
mining should become the property of the 
Board. 

The statement also comments on the terms 
of compensation, saying that as the actual 
assessment of the amount will take a consider- 
able time, the 150,000 shareholders should be 
assured of their income during the whole of 
such a period. 


Investment (Control and Guarantees) Bill 


The Association of British Chambers 
of Commerce has been considering the Invest- 
ment (Control and Guarantees) Bill, which 
received its second reading last week. In a 
statement issued on February 8th, the Associa- 
tion says that whilst it appreciates that control 
of investment must continue in some form during 
the immediate post-war period, it can see no 
justification on economic and financial grounds 
for the imposition and perpetuation of a per- 
manent rigid control of investment, which, in 
its judgment, will hinder industrial re-equipment 
and efficient production. 

The Association’s statement continues that 
whilst it may be proper for the State to influence 
the volume of investment in order to induce an 
even flow, that influence should be by the 
ordinary inducements of yield through the 
normal channels of the money market in which 
the liberty of decision should be left to the 
investor. If the Government can declare its 
financial aims and requirements, the voluntary 


response it would receive would at once be the 
index to the support which it deserved, and the 
will of the investing public. 

The Association feels that the effect of the 
proposals can only be to impair the credit of 
the Treasury which under the Bill, if enacted, 
will rely on force ; to reduce the total volume of 
investment ; to prevent the re-establishment 
of an international money market in Great 
Britain ; to create distrust and uncertainty ; 
and to place a further brake on recovery from 
the effects of the war. 


Engineering Wages 

On Wednesday, February 6th, the 
Engineering and Allied Employers’ National 
Federation met representatives of the National 
Engineering Joint Trades Movement, who pre- 
sented a claim for an increase in wages of £1 per 
week on the base rate for all adult male workers, 
with proportionate increases put forward for 
a forty-hour week in the engineering and ship- 
building industries without reduction in earn- 
ings, for twelve days’ annual holiday with pay, 
payment for statutory holidays, and for the 
introduction of a guaranteed week. 

An official statement issued later said that the 
conference was adjourned in order to enable the 
employers’ representatives to consider the case 
which had been presented to them. 

Strip Mills in Wales 

Although schemes for the establish- 
ment of further strip mills in Wales have not 
yet received Government approval, it has been 
announced that the companies concerned have 
decided not to hold up the preliminary work. 
A part of the project is the erection of two new 
cold reduction plants which is to be carried out 
by a new company formed by a group of existing 
companies headed by Richard Thomas and 
Baldwins, Ltd. In view of the size and import- 
ance of the scheme, the board of this latter 
company has agreed that the services of Mr. 
T. O. Lewis and Captain H. Leighton Davies 
shall be lent to the proposed new company for 
supervising the erection of the two plants. Mr. 
Lewis and Captain Leighton Davies will there- 
for relinquish, for the time being, their posts as 
general managers of the West Wales section of 
Richard Thomas and Baldwins, Ltd., and these 
duties will be taken over by Mr. C. F. and Mr. 
C. G. Gilbertson. 

Mr. Lewis and Captain Leighton Davies are 
to be appointed directors of the new company 
when it is registered, and the former will 
relinquish his directorship of Richard Thomas 
and Baldwins, Ltd. 


Coal Output 

Addressing meetings in Barnsley on 
Saturday, February 9th, on the subject of coal 
output, the Minister of Fuel and Power, Mr. 
E. Shinwell, said that the time had come for 
very plain speaking and for a very grave warn- 
ing. In recent weeks a number of factories in 
this country had had to suspend operations— 
only for a few hours at a time, it was true—but 
it was enough for them to see the red light. 
Unless coal production was increased from the 
present average of about 3,450,000 tons a month 
to at least 3,700,000 tons, Mr. Shinwell stated 
that we might be in a very dangerous position 
in the next two months. In the five or six 
weeks preceding Christmas output was stepped 
up and there had been a surplus of 500,000 
tons towards the target of 8,000,000 extra tons 
at which he had aimed. By the intervention of 
the seasonal holidays, however, 800,000 tons 
were lost, and since then production had 
declined. 

Referring to man power, Mr. Shinwell said 
that there were now 20,000 fewer men in the 
mines than at this time last year but none the 
less he felt sure that more coal could be pro- 
duced. Figures of absenteeism were available, 





and were disquieting, even though they might 
relate only to a small minority of the workers. 


Absenteeism was causing a good deal of dig. 
location, especially in the more highly mecha. 
nised pits. 


Full Employment 

On Friday, February 8th, Sir Johy 
Hobhouse, a manager of the Ocean Steamship 
Company, Ltd., addressed the Liverpool Econo. 
mic and Statistical Society on the subject of 
full employment and industrial relations. He 
argued that the whole scheme of full employ. 
ment would break down if industrial output was 
not maintained, and said that this, in tur, 
depended upon the maintenance of industria] 
discipline under conditions when even those 
who were unable or unwilling to do a good day's 
work were required to fill vacancies. 

Sir John also stressed the need for greater 
mobility of labour, saying that the trade union 
system had immobilised man-power in this 
country to quite a ridiculous extent. Every 
possible obstacle had been placed in the way of 
a man practising more than one skill with the 
result that one of the weakest points in our 
economy, especially in repair work, was the 
incapacity of the British trade unionist to act 
as a ‘“‘handy man.” To get the flexibility 
necessary to make full employment a success, it 
ought to be made much easier for a man to 
change his occupation, and, if need be, his trade 
union. With this object, Sir John thought that 
steps should be taken to encourage men to 
become skilled in more than one trade, which 
ought to present no difficulty as educational 
standards improved. It would, he said, prob- 
ably be desirable to have grades of skill and 
productive capacity in each trade, carrying 
extra pay for those who qualified. 


Trade Disputes and Trade Unions 

A lively debate was opened in the 
House of Commons on Tuesday, February 12th, 
when the second reading was moved of the Bill 
to repeal the Trade Disputes and Trade Unions 
Act, 1927. The Bill, which was summarised on 
this page of our issue of February Ist, is 
intended to restore all enactments and rules of 
law affected by the 1927 Act. 

The Attorney-General, Sir Hartley Shaw- 
cross, who moved the second reading, asserted 
that the Bill would legalise nothing that was 
illegal in 1927. He did not claim that it was 
not the duty of the Government to deal with 
any strike situation which might arise. The 
Government, he said, commended the repeal of 
the first section and the consequential sections 
of the 1927 Act, dealing with the right to strike, 
in the confident belief that that would do nothing 
to make a general strike or any strike more 
possible or more probable, and certainly would 
do nothing to weaken respect for the law and 
for the maintenance of the rule of law in this 
country. 

The principal speech opposing the Bill was 
made by Mr. Anthony Eden, who described it 
as a measure unworthy of the hour. By the 
1927 Act the trade unions had not been reduced 
to impotence, nor had they lost their bargaining 
power. The number of working days lost in 
industrial disputes between the end of the 
1914-18 war and 1926 fell below 8,000,000 in 
one year only, Mr. Eden continued, and since 
the general strike that figure had been exceeded 
only once. Between 1933 and the outbreak of 
war the number of working days lost in a year 
had only once exceeded 2,000,000. He therefore 
contended that events disproved the main line 
of attack against the 1927 Act. In 1926, the 
law in respect of the general strike was in dis- 
pute, and he questioned the desirability of going 
back to that uncertain or disputed state of 
affairs. He wholeheartedly shared in tributes 
paid to trade unions, but if special privileges 
were given to certain sections of the community, 
and those privileges were laid down by law, 
limitation of those privileges should also be 
laid down. As we go to press, the debate is 





being continued. 
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French Engineering News 
(From Our French Correspondent) 
Panis, February 8th. 


ANDRE PxixiP, Finance Minister, has decided 
to drop certain subsidies in an attempt to cut 
Budget deficiencies. Although food will not be 
immediately affected, coal subsidies are to be 
dropped first and will result in an increase in 
transport rates. It is likely that subsidies will 
continue to be paid for coal used in the steel 
industry and also domestic coal and that used 
to produce gas and electricity for domestic 
consumption. Subsidies are also to be dropped 
on certain non-ferrous metals. 

* * 


Le Havre is hoping for considerably more 
shipping in 1946. There is an immense job of 
reconstruction still to be done, and money and 
materials are needed. Damage sustained is 
valued at 12 milliard francs. Out of the 
7 milliards allocated for the reconstruction of 
French ports, 1 milliard, 600 millions will go 
to Le Havre; but even more serious than the 
financial problem is the situation regarding 
cement and steel. This year, 35,000 tons of 
cement for the quays and 18,000 tons of steel 
for hangars and bridges will be needed, and up 
to now only 200 tons of cement have been 
received. Priority for cement is being given to 
ports in the south and on the Atlantic, because 
they are nearer to production centres, and the 
quantity of cement needed to reconstruct Le 
Havre would be greater than that of a Mediter- 
ranean port. Cement must therefore be 
regarded as the chief problem. 

In addition, the necessity for providing 
covered surfaces must be taken into account. 
The small number of sheds and warehouses at 
present used means that merchandise runs the 
risk of being spoilt. While it is not possible at 
present to start erection of new ones, temporary 
buildings in wood, 20m. by 40m., are being 
installed, and it is possible for one a month to 
be erected. Others are to be imported from 
England and America. 

* 


* * 


A new bridge 300m. long is to be con- 
structed in place of the old Mont-de-Terre 
bridge. The new bridge will facilitate traffic 
between Fives and Lille, and will result in 
increased traffic for the S.N.C.F. The old 
bridge, which was constructed after the first 
World War, was very difficult of access. The 
new bridge can be approached from three direc- 
tions and links the south-eastern suburbs 
directly with the centre of Fives. 

” * * 


One of the largest hydro-electric reservoirs in 

Europe is to be created by the erection of a 

across the Girotte lake. In normal times 

water from the lake supplies seven plants, and 

at present it can supply 400 million kilowatts. 

When the barrage has been constructed 510 
million kilowatts will be available. 


* * * 


The coaxial type cable is to be employed in 
reconstructing France’s communications. Just 
before the liberation, when sabotage was at its 
height, 12,891 kiloms. of underground cables 
were put out of action. After eighteen months’ 
work, a long-distance service of 15,654 kiloms’ 
links up distant areas once again. The charac- 
teristic of the new cable is that 200 circuits can 
be superposed. Eventually long-distance experi- 
mental television will be transmitted. The 
installation of a coaxial cable between Paris and 
Toulouse vid Limoges is now almost completed 
and will be in use by 1947. This installation will 
be extended to reach Bordeaux. The future 
programme provides for cables between 
Clermont-Ferrant and Rodez, between Paris, 
Orleans and Vendome, and for an important 
cable linking Lyons, Marseilles, Nice, and 
Grenoble. Eventually there will be a' coaxial 
cable between Paris, Lyons, Marseilles, and 
Nice, which will later be extended towards 
Calais and London, on the one hand, and 
towards Switzerland, Italy, Central Europe, 
Corsica, North Africa, and the French Empire, 
on the other. 





Notes and 





Memoranda 





Rail and Road 


G.W.R. Pear Trarric.—The demand for peat 
having increased considerably, the Great Western 
Railway is carrying 7000 tons a year from Fenn’s 
Bank, Flintshire, alone. The peat cutting season, 
which lasts from August until May, is now at its 
peak. 

Tron OrE “ Speciars.”-—Over 90,000 tons of iron 
ore were carried by the Great Western Railway in 
special trains during January from mines at Ban- 
bury, Hook Norton, Oxon, and Lianharry, 
Glamorgan, to South Wales and Midlands furnaces 
for the production of iron and steel. During 1945 
the G.W.R. conveyed 1,151,207 tons of ore from 
these three mines. 


TELEPRINTERS FOR InDIan Rattways.—A tele- 
printer network has been planned, states Indian 
Engineering, to cover the principal railways of 
India, and the first circuits are already in operation. 
This is part of a vast tele-communications pro- 
gramme upon which the Indian railways have 
embarked to improve and speed up train services. 
A total of 20,000 miles of new trunk telephone, train 
control, and telegraph circuits are under construc- 
tion, and a number of these lines are already operat- 
ing on sections carrying heavy traffic. With 
improvised materials, the railways have carried out 
many improvements to train and traffic control 
offices. Wireless has been introduced to give a direct 
and flexible means of communication. Wireless 
stations have been set up between railway head- 
quarters and divisions, which, in turn, are linked up 
with their principal junctions. Mobile sets are also 
in operation, especially during floods and breaches 
when line communications have been destroyed. 


Air and Water 


GERMAN AIRCRAFT TyPEsS.—A question addressed 
last week to the Parliamentary Secretary of the 
Ministry of Civil Aviation asked if the decision to use 
German types of aircraft for British civil aviation 
would require the keeping in production in Germany 
of the necessary factories to provide spare parts. 
The Parliamentary Secretary replied that the neces- 
sary spare parts would be provided partly from 
stocks in our possession, partly by “ cannibalising ” 
surplus aircraft of the type, and to a limited extent 
by manufacture in this country. He added that 
the aircraft to be used were not new, and that some 
of the existing machines would be used to repair 
others. 

TrecuNnicaL ADVICE ON Civ AviaTion.—The 
Parliamentary Secretary of the Ministry of Civil 
Aviation was recently asked about the arrangements 
which existed in his department to ensure that the 
best technical advice was made available to the 
Ministry. The reply stated that technical experts 
on various subjects served on the staff of . the 
Ministry of Civil Aviation. With regard to such 
matters as meteorology and aircraft requirements, 
research and development, for which the primary 
responsibility rested with other departments, 
liaison arrangements existed. Co-ordination and the 
avoidance of overlapping was secured through direct 
consultation or, where appropriate, by inter-depart- 
mental committees. 

CanaDIaN Hypro-ExLectric Procress.—The 
annual review of hydro-electric progress in Canada, 
prepared by the Dominion Water and Power Bureau, 
Ottawa, shows that the only new installation of 
significance during 1945 was the addition of a 19,000 
H.P. unit to the Alexander plant of the Hydro- 
Electric Power Commission of Ontario. This 
addition, together with adjustments brought about 
by a re-analysis of developed water power in Ontario, 
established the total water power installation in 
Canada at the end of the year at 10,283,610 H.P. 
Developments under construction or in active pros- 
pect in British Columbia, Alberta, Manitoba, 
Ontario, and Quebec should add substantially to 
this total during the next few years. 


Miscellanea 

Centrat Etectriciry Boarp.—The Central 
Electricity Board has received from the Electricity 
Commissioners a further alteration and extension 
scheme amending the existing electricity schemes for 
South-West England and South Wales by providing 
for four additional generating stations to be erected 
in the area and to become selected stations. There 
are at present seventeen selected stations in the 
8.W.E. and 8.W. grid scheme area, and the earlier 
schemes contained provisions for two others. As 





@ result of a review of the prospective plant require- 
ments of the area, the Board has come to the con- 
clusion that it is necessary to take steps for the 
establishment of four more stations with first 
sections each comprising an installation up to 
130,000 kW of generating plant. One of the pro- 
posed new stations will be required in time to meet 
the estimated demand arising in the South Wales 
district in 1949 and the others to meet the antici- 
pated growth in the demand in the area in later 
years. 


GOVERNMENT SurRPLUus Macuine Toorts.—The 
Machine Tool Disposals Directorate of the Ministry 
of Supply will open a further “on-site” sale at 
Vickers-Armstrongs, Ltd., Squires Gate Airport, 
Blackpool, on Wednesday, February 20th, at 
10 a.m. As announced previously, these “‘ on-site ” 
sales ensure the speedy clearance of factory space 
and hasten the employment of up-to-date machine 
tools in post-war production. The machines on 
offer may be inspected on and after that date and 
the usual facilities for purchasers to obtain the 
assistance of approved merchants will be available. 


Entropy CHartT For Gases.—Amongst papers 
recently issued by the Institution of Mechanical 
ineers for written discussion is one entitled 
“‘New Temperature—Total Heat—Entropy Chart 
for Gases with Variable Specific Heats,” by J. R. 
Finniecombe. Previous charts of this character 
have been on the pound-molecule system. The new 
one is based on foot-pound-Fahrenheit units, which 
are more familiar to engineers in general. The 
chart itself as reproduced in the paper is about 14in. 
wide by 9in. deep. The paper describes the basis 
for its construction and its method of use. It should 
be of particular interest to those concerned with the 
design of internal combustion turbine plants. 


THEORETICAL Puysics In InDUSTRY.—A summer 
school will be held in the H. H. Wills Physical 
Laboratory, Bristol University, in co-operation 
with the Institute of Physics, from May 30th to 
June 6th, 1946. The subjects to be studied will 
cover the general field of conduction of electricity 
in non-metals and will include luminescence, dielec- 
tric phenomena, and reactions in solids. The course 
is intended mainly for members of the research 
staffs of Government and industrial laboratories who 
are engaged on experimental research in these 
subjects. Further particulars may be obtained 
from the Director of the Department of Adult 
Education, The University, Bristol, 8, or from the 
Secretary, the Institute of Physics, 19, Albemarle 
Street, London, W.1. 


Tue InstITUTE oF Metats.—The annual general 
meeting of the Institute of Metals will be held at the 
Institution of Civil Engineers, Great George Street, 
London, S8.W.1, on Wednesday and Thursday, 
March 13th and 14th, 1946. On the first day the 
morning session will open at 10.30 a.m., and after 
the official business Colonel P. G. J. Gueterbock, 
C.B., will deliver his Presidential Address. A paper 
by J. D. Grogan on “ The Intercrystalline Corrosion 
by Sodium Chloride of a Wrought Aluminium Alloy 
Containing 4 Per Cent. of Copper,” will then be 
read and discussed. (It is regretted that luncheon 
for members cannot be provided on this occasion.) 
At the afternoon session, at 2.30 p.m., the following 
papers will be presented and discussed :—“‘ Damping 
Capacity and the Fatigue of Metals,” by R. F, 
Hanstock and A. Murray ; “ Some Experiments on 
the Effects of Residual Stresses on the Fatigue of 
Aluminium Alloys,” by G. Forrest; and ‘ Com- 
putations of Rolling Load, Torque, and Roll-Face 
Pressure in Metal Strip Rolling,” by Maurice Cook 
and Eustace C. Larke. On March 14th, the morning 
session will begin at 10 a.m., and papers will be 
presented and discussed as follows :—** The Reaction 
of an Aluminium-Magnesium Alloy with Water 
Vapour and the Absorption of Hydrogen,” by 
R. Eborall and C. E. Ransley ; “‘ The Influence of 
Some Different Surface Preparations on the Corro- 
sion of Magnesium-Base Alloys of Low and Normal 
Iron Content,” by F. A. Fox and C. J. Bushrod: 
‘“‘ Equilibrium Relations and Some Properties of 
Magnesium-Lithium and Magnesium-Silver-Lithium 
Alloys,” by W. Hume-Rothery, G. V. Raynor, and 
E. Butchers. A supper dance will be held at the 
offices of the Institute, No. 4, Grosvenor Gardens, 
London, S.W.1, on Wednesday, March 13th, 1946, 
from 7.30 p.m. to 12 midnight. Application for 
tickets (price 12s. 6d. per head) should be made not 
later than February 28th, and be accompanied by a 
remittance. Arrangements have been made for 
members to visit the Metallurgical Division of the 
Royal Aircraft Establishment, Farnborough, on 
Tuesday, March 12th. Admission will be by ticket 
only, and application should be made not later than 
February 28th. 
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Forthcoming Engagements 


Seoretaries of Institutions, Societies, &0., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make eure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association for Scientific Photography 

Friday, Feb. 22nd.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. ‘‘ The Photographic Copy- 
ing of Documents and Plans,” F. J. Tritton. 
6.30pm. 

British Association of Chemists 

To-day, Feb. 15th.—Norrs anp DerBy Section: School 
of Arts, Green Lane, Derby. ‘“‘The Relation of 
Atomic Structure to Hardness Properties of Metals 
and Alloys,” H. O’Neill. 7 p.m. 


Derby Society of Engineers 
Monday, Feb. 25th.—School of Arts, Green Lane, Derby. 
“Engineering Economics,” C, E. Jackson. 7 p.m. 


Institute of British Foundrymen 
Saturday, Feb. 16th.—Bristot Branco: Merchant 
Venturers’ Technical College, Unity Street, Bristol. 
** Patternmaking and Material,” G. W. Wearing. 


7 p.m. 
Saturday, Feb. 23rd.—Bristot Brancu: Merchant 
Venturers’ Technical College, Unity Street, Bristol. 


“The Production and Application of Special Types 
7 p.m.—E. 


of Cast Iron,” A. E. McRae Smith. 
Mriptanps Brancu: College of Technology, 
Leicester. ‘‘ Metal Shrinkage,” H. T. Hughes. 


6 p.m. 
pee Feb. 25th—SHEFFietpD Brancu: Royal 
Victoria Hotel, Sheffield. ‘* Review of Sand Binding 


Materials and Compounds,” C. Wood. 7 p.m. 


Institute of Economic Engineering 
Saturday, Feb. 16th.—Mriptanp Recion: Chamber of 
Commerce, New Street, Birmingham. ‘“ Planning 
in the Foundry,” F. W. Bates. 2.30 p.m. 


Institute of Fuel 


Monday, Feb. 18th.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. ‘Individual and District 
Heating Systems—Cost, Technique, and Planning,” 


D. V. H. Smith. 6 p.m. 
Thursday, Feb. 21st.— Miptanp SeEcTION: Gas 
Offices, Parliament Street, Nottingham. ‘‘ The 


Utilisation of Waste Heat in the Carbonising 
Industries,’ J. G. King and F. J. Dent. 3 p.m. 


Institute of Welding 
Friday, Feb. 22nd.—E. Scottanp Branow: Heriot- 
Watt College, Chambers Street, Edinburgh. ‘‘Auto- 
matic Welding,” R. R. Sillifant. 7.30 p.m. 


Institution of Automobile Engineers 
Monday, Feb. 18th.—Gtascow Brancx: Inst. of Engi- 
neers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow. ‘‘ The Correlation of Bus Operation and 
Design,” J. H. Holden. 7.30 p.m. 
Tuesday, Feb. 19th.—Luton Brancw: George Hotel, 


Luton. ‘Car Chassis Frame Design,” D. Bastow. 
7.30 p.m. 
Thursday, Feb. 2\st.—Bristor. Branco: Merchant 


Venturers’ Technical College, Unity Street, Bristol. 
“* Brains Trust.” 7 p.m. 


Institution of Chemical Engineers 
Saturday, Feb. 16th.—N.W. Brancxu: College of Tech- 
nology, Manchester. “‘ ees as Applied 


to Chemical Engineering,” E. Wollatt. 3 p.m. 


Institution of Civil Engineers 
Tuesday, Feb. 19th.—Great George Street, 8.W.1. ‘‘ The 
Measurement of the Discharges of the River Basins 
of the White Nile (Sudan) and Nene (Great Britain),”’ 
R. F. Wileman and H. Clark. 5.30 p.m.—S. WaLEs 
AND MONMOUTHSHIRE Assoc.: Mackworth pare: 


Swansea. ‘“‘An Open-Cast Coal Site,” 
Thompson, and ‘Open-Cast Coal Production,” 
D. D. Treharne. 6 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tuesday, Feb. 26th.—39, Elmbank Crescent, Glasgow. 
“Treatment of Water for Marine Boilers, with 
Special Reference to B.S. Specification 1170,” 
WF. Gerrard. 6.30 p.m. 


Institution of Electrical Engineers 
To-day, Feb. 15th-——N.E. Sruprents: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. ‘‘ An Analysis 
and Deeeri tion of Automatic Voltage Regulators,” 

R. K. Edgley. 5.45 p.m. 

Saturday, Feb. 16th.—N. Mipianp StupEnt's: Electricity 
Offices, Whitehall Road, Leeds. ‘‘ Atomic Physics 
in Theory and Application,” R. L. Russell. 2.30 p.m. 
Monday, Feb. 18th.— EY AND N. Wates CENTRE: 
Royal Institution, Colquitt Street, Liverpool. 
" Foctors Influencing the Design of Electric Lighting 
Installations for Building Interiors,” R. O. Ackerley. 
6 p.m.—Lonpon StupEnts: Savoy Place, Victoria 
Embankment, W.C.2. ‘“‘The Measurement and 

Reduction of Noise,’ A. J. King. 7 p.m. 
Wednesday, Feb. 20th.—Joint meeting of the N. MipLanp, 
N.-WESTERN, and SHEFFIELD SuB-CENTRE: Royal 
Victoria Hotel, Sheffield. “‘ The Operation of Large 


Turbo-Alternators to Reduce Rotor Winding De- 
formation,” R. H. Coates and B. C. Pyle. 2.30 p.m. 
—Rapio Section: Savoy Place, Victoria Embank- 
ment, W.C.2. 


“‘New Methods for Lecating Cable 








Faults, Particularly on High-Frequency Cables,” 
F. F. Roberts. 5.30 p.m. 

Thur: » Feb. 2lst.—N.E. Centre: Literary and 
Philosophical Society’s Lecture Theatre, Westgate 
Road, Newcastle-on-Tyne. Faraday lecture, 
saan Electrons and Engineers,” T. E. Allibone. 

. .m. 

Friday, Feb. 22nd.—MxasvuREMENTs Section: Savoy 
Place, Victoria Embankment, W.C.2. “ The 
Characteristics and Errors 6f Capacitors Used for 
Measurement Purposes,” C. G. Garton. 5.30 amy 

Monday, Feb. 25th—N.E. CENTRE: Neville all, 
Westgate Road, Newcastle-on-Tyne. ‘‘ Operational 
Control of Electricity Supply Systems,” W. Kidd 
and E. M. 8. McWhirter. 6.15 p.m.—S. Mipianp 
Rapio Group: James Watt Memorial Institute, 
Great Charles Street, Birmingham. ‘‘ Charac- 
— and Manufacture of Crystals," W. E. Hunt. 

p.m, 
Institution of Mechanical Engineers 

To-day, Feb. 15th.—Storey’s Gate, Westminster, S.W.1. 
“High-Pressure Gear Pumps,” T. E. Beacham. 
5.30 p.m. 

Saturday, Feb. 16th—Miptanp GrapvuatTEes: Works of 
Robert Hyde and Sons, Ltd., Stoke-on-Trent. ‘‘A 
Few Thoughts on the ign, Manufacture, and Use 
of Electric Motors,” E. C. Howells. 6 p.m. 

Monday, Feb. 18th.—Miptanp GrapvaTEs: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. “The Use of Electrical Resistance 
Strain Gauges for Stress Measurements,’’ T. M. 
Charlton. 7 p.m. 

Thursday, Feb. 2lst.—Miptanp CENTRE: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. Chairman’s Address, W. Danielson. 
5.30 p.m.—SovTHERN Brancon: Royal Aircraft 
Establishment, Farnborough. “The Scientist in 
Wartime,” Sir Edward Appleton, K.C.B. 7.30 p.m. 

Wednesday, Thursday, and Friday, Feb. 20th, 21st, and 
22nd.—Storey’s Gate, Westminster, S.W.1. Lectures 
on ‘“‘The Development of the Internal Combustion 
Engine.” Wednesday and Friday, 10.30 a.m.; 
Thursday, 11 a.m. 

Friday, Feb. 22nd.—Storey’s Gate, Westminster, S.W.1 
“Flow of Gases at Sonic and Supersonic Speeds,’ 
G. A. Hankins and W. F. Cope. 5.30 p.m. 

Institution of Mining and Metallurgy 

Thursday, Feb. 2\st.—Geological Society, Burlington 
House, Piccadilly, W.1. “The San-Telmo Ore- 
Body, Spain,” J.C. Allan. 5.30 p.m. 


Institution of Production Engineers 

To-day, Feb. 15th.—-WesTeRn SecTION: Grand Hotel, 
Broad Street, Bristol. ‘“* Milling,”” W. Whitworth 
Taylor. 6.45 p.m.—Coventry SEcTION : Technical 
College, Coventry. ‘‘ Modern Mining Machinery,” 
E. Ingham. 6.45 = 

Monday, Feb. 18th.—N.E. Grapvuates : Mining Institute, 
Neville Hall, Westgate Road, Newcastle-on-Tyne. 
“‘ Inspection Methods and their Applications,” A. C. 
Foskew. 6.30 p.m.—Hattrax Section: Technical 
College, Halifax. ‘‘ Hydraulics as Applied to 
Machine Tools,” H.C. Town. 7 p.m.—Dersy Svus- 
Section: School of Arts, Green Lane, Derby. 
“* Drilling Research,” 1. 8. Morton. 6.30 p.m. 

Wednesday, Feb. 20th.—-SHEFFIELD SECTION: Royal 
Victoria Station Hotel, Sheffield. “‘ Aprioetion of 
X-Ray to Industrial Problems,” A. H. Jay. 6.30 
p.-m.—MancHEesTeR Srction: College of Tech- 
nology, Manchester. ‘‘ Precision Measurements by 
Optical Methods,” K. J. Hume. 7.15 p.m. 

Thursday, Feb. 21st.— WOLVERHAMPTON SECTION: 
County Technical College, Wednesbury. ‘ Latest 
Developments in Die Castings,” H. Fairbairn. 
6.30 p.m.—GLasaow Sxction: Inst. of Engineers 
and Shipbuilders, Elmbank Crescent, Glasgow. 
“The Production of Coal-Cutting and Handling 
Machinery,” R. J. Hird. 7.15 — 

Friday, Feb. 22né.—Lincotn Sus-Section: Technical 
College, Lincoln. ‘‘ Managerial] Problems during 
the Transition Period,” A. P. Young. 6.30 p.m. 

Saturday, Feb. 23rd.—YorRKsHIRE GRADUATES: Great 
Northern Hotel, Bradford. ‘‘The Production of 
Fine Finishes,” J. E. Hill. 2.30 p.m. 


Junior Institution of Engineers 

To-day, Feb. 15th.—39, Victoria Street, 8.W.1. ‘‘ The 
Engineer’s Tools, Words, and Figures,”’ L. H. A. 
Carr. 6.30 p.m.—SHEFFIELD Section: Metal- 
lurgical Club, West Street, Sheffield. ‘ Tuning 
Forks,’ W. Ragg. 7 p.m. 

Tuesday, Feb. 19th.—Miptanp Section: James Watt 
Memorial Institute, Great Charies Street, Birming- 
ham. Presidential Address, ‘‘ Atomic Energy,” 
Sir George Paget Thomson. 7.30 p.m. 

Friday, Feb. 22nd.—39, Victoria Street, 8.W.1. ‘‘ The 
Distant Reading Gyro Magnetic Compass,” F. J. 
Twiney. 6.30 p.m.—WEsTERN SEcTIon: Merchant 
Venturers’ Technical College, Unity Street, Bristol. 
“Carburation,” W. Dyson. 7.30 p.m. 

Keighley Association of Engineers 

To-day, Feb. 15th—Devonshire Buildings, Devonshire 
Street, Keighley. ‘‘The Future of Industrial 
Administration,’ G. 8. Mason. 7.30 p.m. 


Liverpool Engineering Society 

Wednesday, Feb. 20th.—Municipal Annexe, Dale Street, 
Liverpool. ‘‘ High-Speed. Photography,” G. A. 
Jones. 6 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

Friday, Feb. 22nd.—Mining Institute, Neville Hall, 
Westgate Road, Newcastle-on-Tyne. ‘‘ An Investi- 
gation into the Phenomenon of Screw Propeller 
Action,” A. Kari. 6 p.m. 

North of England Institute of Mining and Mechanical 
Engineers 

Saturday, Feb. 16th.—Neville Hall, Westgate Road, 

Neweastle-on-Tyne. ‘‘ Notes on Thin Seam Mining 

in the United States of America,” R. 8. McLaren. 


’ 





2.30 p.m. 


Royal Institution of Great Britain 
To-day, Feb. 15th.—21, Albemarle Street, W.1. “Th, 
Protection of Ships from Magnetic Mines,” F, ¢ 
Bullard. 5.15 p.m. ; 
Royal Society of Arts 


Ww » Feb. 20th.—John Adam Street, Adelp}j 
W.C%, “Radar,” J.T. Randall. 1.49 pm. 


Sheffield Society of Engineers and Metallurgists 

Monday, Feb. 18%h.—Royal Victoria Station Hotel, 
Sheffield. “The Future of Co-operative Research 
in Iron and Steel,” C. F. Goodeve. 6.15 p.m. 








Personal and Business 


Brieapier H. F. H. Jones has been appointed 
a director of the Commercial Gas Company, Ltd, 


Mr. J. V. Levert has retired from the post of 
chief electrical engineer of Thomas Broadbent and 
Sons, Ltd., Huddersfield. 

Mr. H. B. Rosry Rowe tt has been nominated 
as the next President of the North-East Coast 
Institution of Engineers and Shipbuilders. 


British RopEway ENGINEERING Company, Ltd,, 
has changed its address to King William Street 
House, Arthur Street, E.C.4. (Telephone, Mansion 
House 4681; telegrams, “‘ Boxhauling, Cannon, 
London.”’’) 

Brooks aND WaLKER, Ltd., Ibex House, 
Minories, E.C.3, have been appointed sole dis. 
tributors of plug and ring screw gauges, hobs, and 
press guards made by the Horstmann Gear Com. 
pany, Ltd., Bath. 

Dr. T. F. West has been appointed director in 
charge of scientific research and development of 
the Hygiene Chemical Company, Ltd., a major 
holding in which has been acquired by George 
Cohen, Sons and Co., Ltd. 

Mr. W. J. WicNnry has been appointed vice. 
chairman of Andrews Toledo, Ltd., Sheffield. Mr. 
Malcolm Brown has been appointed managing 
director of Andrews Toledo, Ltd., and of the 
Wardsend Steel Company, Ltd. 

Tae British Atumintum Company, Lid., 
announces that its Bristol branch office has been 
moved to 62, Queen Square, Bristol. (Telephone, 
Bristol 23957 ; telegrams, “ Britalumin, Bristol.’’) 
Mr. F. H. Vince is the branch manager. 


Str LeonarpD Pearce, following his appointment 
to the boards of Central London Electricity, Ltd., 
and London Associated Electricity Undertakings, 
Ltd., has been appointed by those companies as 
a director of the London Power Company. 

THE NorTHERN ALUMINIUM Company, Ltd., 
announces the opening of a sales and inquiry office 
at 26, Mosley Street, Newcastle-upon-Tyne. It will 
serve the area of Yorkshire, North-East England, 
and Scotland, and is in charge of Mr. G. Hammonds, 


Lreut.-CommManDER (E.) C. H. Haywarp, 
M.I. Mech. E., M. Inst. N.A., has been appointed 
resident superintendent in the West Indies and 
Central America of the marketing and servicing 
organisations of British Oil Engines (Export), Ltd., 
and the Brush Electrical Engineering Company, 
Ltd. 


THE RocKweLt Macuine Too. Company, Ltd. 
announces its appointment as sole selling agent by 
a number of American machine tool manufacturer 
as follows :—American Broach and Machine Com- 
pany, Cincinnati Bickford Tool Company, Giddings 
and Lewis Machine Tool Company, Sundstrand 
Machine Tool Company, and U.S. Machine Tool 
Company. 

THe Iron Trapes EmMpLoyers’ INSURANCE 
AssociaTION, Ltd., announces the formation of a new 
company, to be known as the Iron Trades Mutual 
Insurance Company, Ltd. Mr. F. C. Pyman is the 
chairman, Sir Frederick J. West, vice-chairman, and 
Mr. W. H. Brockelbank, general manager. The 
office of the new company is at Iron Trades House, 
21-24, Grosvenor Place, 8.W.1. 

Tue British Vacuum CLEANER AND ENGINEER- 
rnc Company, Ltd., of Leatherhead, Surrey, 
advises us of the formation of a subsidiary company, 
B.V.C. Industrial Constructions, Ltd. The new 
company, which is operating from Africa House, 
Kingsway, London, W.C.2, will be concerned with 
the design, construction, and sale of pneumatic and 
mechanical handling plants, heating and ventilating 
installations, &c. 

THe Lonpon AND NortH-EasterRN RatLtway 
Company announces the following appointments :— 
Mr. E. A. Lees, district engineer, having retired, 
Mr. J. Ratter has been appointed to succeed him. 
Mr. Ratter is at present engaged on special duties 
in London, and Mr. C. B. Glanesk continues as 
acting district engineer, Guide Bridge; Mr. J. 
Athey has been appointed district docks machinery 
engineer, Grimsby and Immingham, on the retire- 
ment of Mr. E. Golightly, and Mr. 8S. C. Fossett has 





become assistant docks machinery engineer. 
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Merchant Shipbuilding in 1945 


On Wednesday, February 20th, Lloyd’s 
Register of Shipping issued its annual summary 
of mercantile shipbuilding of Great Britain and 
Ireland for the year 1945. In that period 325 
ships of 898,238 gross tons were launched. Of 
that amount, only 18,274-tons, 2-03 per cent. 
of the total tonnage, were for owners residing 
abroad. Excluding ships of less than 1000 tons, 
twenty-seven vessels of 191,500 tons, including 
eleven steamers of 81,339 tons, and sixteen 
motorships of 110,101 tons, were launched in 
1945 for the carriage of oil in bulk. Including 
oil-carrying ships of less than 1000 tons, the 
total tanker tonnage represents 23-1 per cent. 
of the total output for the year 1945. Of the 
tankers, seven motorships and three steamers 
were built on the Isherwood system of longi- 
tudinal framing ; in the others the longitudinal 
framing system was in part employed. The 
total number of steamers fitted for burning oil 
fuel during 1945 approximated to 342,000 tons. 
The number of steam turbine driven vessels 
was twenty-two, of 189,156 gross tons. Of 
these, totalling 43,138 tons, five are fitted with 
the electric drive and reduction gear is em- 
ployed in the remainder. Two ships of 7198 
tons are fitted with a combination of steam 
reciprocating engines and turbines. The tonnage 
of vessels fitted with internal combustion 
engines launched during 1945 amounted to 
338,887 tons, which is 37-9 per cent. of the 
total output of steam and motor tonnage during 
the year. While the average tonnage of the 
steamers of 500 tons gross and upwards launched 
during 1945 was 4283 tons, thesimilaraverage for 
motorships was 3823 tons. At the opening of the 
year Lloyd’s Register Returns show 1,141,705 
tons were under construction in all yards. The 
tonnage commenced during the year was about 
1,256,000 tons; this was 358,000 tons more 
than the tonnage launched during the same 
period. During 1945 of the merchant vessels 
launched in Great Britain and Ireland, 214 

ships of 703,509 tons were being built under the 
survey of the Society with a view to classifica- 
tion in Lloyd’s Register Book. 


The Retirement of Mr. John: Johnson 


Mr. Joun Jounson, M.I.N.A., consulting 
engineer and naval architect, of Canadian 
Pacific Building, Trafalgar Square, London, 
W.C.2, informs us that, with the commis- 
sioning of the new turbo-electric cargo liner 
‘ Beaverdell,” and the completion of the 
designs and specifications for the new ton- 
nage to be constructed for the Canadian Pacific 
Railway Company’s ocean and coastal services, 
he is retiring from practice on February 
28th. Mr. Johnson was born in 1887, was 
educated on Tyneside, and studied at Ruther- 
ford College and Armstrong College, Newcastle- 
on-Tyne. He served his apprenticeship with 
the North-Eastern Marine Engineering 
Company, Ltd., at Wallsend, and after 
passing through the shops and drawing-office 
he went to sea for four years in ships of the Blue 
Funnel Line of Alfred Holt and Co. He 
became chief engineer and other appointments 
included those of technical assistant to the 
superintendent engineer and assistant superin- 
tendent engineer. In 1520 he went out to 
Hong Kong for Alfred Holt and Co. to act 
as superintendent engineer for Blue Funnel 
liners, trading in the Far East. He returned to 
Liverpool in 1922 and two years later he was 
appointed chief superintendent engineer to 
Canadian Pacific Steamships, Ltd. During the 
next twelve years Mr. Johnson introduced into 
existing ships and new vessels modern steam 
propelling machinery, which established new 
high standards of economy and efficiency. This 
work was ably described in his paper read before 
the Institution of Naval Architects at the spring 
meetings of 1929 on “‘ The Propulsion of Ships 
by Modern Steam Machinery,” which was 
awarded the Institution’s. Gold Medal for the 





most valuable paper of that year. A notable 
ship, the machinery of which was designed by 
Mr. Johnson, was the ‘‘ Empress of Britain,” 
which was lost in the recent war. Mr. Johnson 
was also the inventor of the Johnson water-tube 
boiler, which has proved its high steaming 
capacity and its favourable space and weight 
characteristics. In 1936 Mr. Johnson resigned 
from the office of chief superintendent engineer 
and began to practise as a consulting engineer 
and naval architect. He entered into an agree- 
ment, however, to advise the C.P.R. Company 
on all matters of major technical and practical 
importance affecting the operation of its ships, 
and was retained as consulting engineer for new 


tonnage. 
New C.P.R. Turbo-Electric Coastal 
Ships - 


Towakrps the end of last week it was officially 
announced that orders had been placed by the 
Canadian Pacific Railway Company with the 
Fairfield Shipbuilding and Engineering Com- 
pany, Ltd., of Govan, Glasgow, for the con- 
struction of two oil-burning turbo-electric 
passenger ships for the service of British 
Columbia Coast Steamships between Vancouver, 
Victoria, and Seattle. The new ships, which 
are designed for continuous service, will have 
a length on the water line of 368ft. They will 
each accommodate 2000 passengers on day 
service, and will have forty-nine rooms on the 
upper promenade and boat decks for sleeping 
accommodation. The facilities for carrying 
motor-cars will be larger than those provided 
on the previous ships on this coastal run. Each 
ship will have a gross tonnage of about 6000. 
The propelling machinery, which is to be 
designed to the specification of Mr. John John- 
son, the company’s consulting marine engineer 
and naval architect, will consist in each ship 
of a twin-screw arrangement of turbo-electric 
machinery. The alternators and propelling 
motors, together with the condensers and 
control gear, are to be manufactured by the 
British Thomson-Houston Company, Ltd., of 
Rugby, and steam will be taken from either 
Johnson or Yarrow type oil-fired water-tube 
boilers, with a designed working pressure of 
300 lb. per square inch, and a superheated 
steam temperature of 800 deg. Fah. 


Institution Amalgamation 


Ir is common knowledge amongst members 
of the Institutions of Mechanical and Auto- 
mobile Engineers that proposals for the amalga- 
mation of the two Institutions have been under 
discussion for many months between their 
respective Councils. Some time ago the definite 
terms upon which amalgamation might be 
carried out were submitted to a ballot of all the 
corporate members of the ‘‘ Automobiles” 
and the result proved to be in favour of amalga- 
mation and of the proposed terms. Recently 
the “ Mechanicals ” conducted a similar postal 
ballot, following upon a general meeting at 
which the proposals were discussed. At the 
meeting of the latter Institution last Friday, a 
report of which appears on another page of this 
issue, the result of the ballot was given when the 
minutes of proceedings were read. Those voting 
in favour of amalgamation numbered 3548 and 
those against 1684. In view of this result, it is 
to be expected that a full announcement of 
the agreement of the two Institutions to amalga- 
mate will be issued shortly. The terms agreed 
upon for amalgamation are, of course, known 
already to members of the two Institutions con- 
cerned, but we prefer to await the official 
announcement before commenting upon them. 


The British Refrigeration Association 


SPEAKING at the first annual luncheon of 
the British Refrigeration Association at the 
Connaught Rooms on Thursday, February 
14th, Mr. John Wilmot, Minister of Supply and 
Aircraft Production, referred to the vital con- 
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tribution made to our victories in the Far East 
by members of the Association. Large quan- 
tities of cold storage plants, mobile refrigera- 
tion equipment, and air-conditioning plant 
were manufactured for the Services, par- 
ticularly in the tropics, and greatly facili- 
tated the maintenance of food supplies and 
the work of our hospitals under the most 
adverse conditions. For the future, he looked 
forward to the time when domestic refrigerators 
would be produced at a price that the average 
household could afford, when the refrigerator 
would be as common as the gas stove isnow. Mr. 
E. G. Batt, independent Chairman, spoke about 
problems of physical and economic reconstruc- 
tion. Our intensive mobilisation in the common 
war effort had necessitated under-mobilisation 
for the maintenance of our necessary exports, @ 
situation which had to be reversed with the 
utmost efficiency and speed. To achieve this 
result, and earn the higher standard of living we 
desired we must be resolved to work at our 
wartime level of effort. 


Advisory Council for the Motor 
Industry 


THE Minister of Supply and Aircraft Pro- 
duction was asked in the House of Commons on 
Monday last, February 18th, what he had done 
to see that the policy of the motor industry was 
in accordance with that of the Government. 
In his reply, the Minister said that during the 
war close working contacts had been established 
between the Ministries of Supply and Aircraft 
Production and the motor industry on all 
matters affecting production. It had been his 
desire that these contacts should be main- 
tained and strengthened for peacetime purposes, 
and especially during the difficult period of 
transition. With that object in view, the 
Minister stated, he was setting up a National 
Advisory Council for the motor manufacturing 
industry which would provide a means of 
regular consultation between the Government 
and the motor manufacturers on such matters as 
the location of industry, exports, imports, 
research, design and technical development, 
production methods, and the general progress of 
the industry. This Council would consist of an 
official Chairman, representatives of the various 
groups of manufacturers, and of the Govern- 
ment Departments mainly concerned in the 
British motor industry, and independent 
members whom he would nominate, including 
two who would be representative of labour. 


A Call for Leadership 


A cat for positive, aggressive leadership, 
which will disperse the presént sense of frustra- 
tion and re-create the old unity, enthusiasm, 
and interest in the attainment of a common 
purpose, is made by the London Chamber of 
Commerce in a@ memorandum passed by the 
Council last week. During the war, the Chamber 
points out, privation was deliberately self- 
imposed in order that the maximum effort might 
be concentrated on victory. Immediate post- 
war objectives—industrial reconversion and 
re-equipment, all-out production, and expan- 
sion of exports to pay for necessary imports— 
equally demand a clear understanding by a 
united people of the part they must play in the 
nation’s struggle for survival. Far from there 
being any feeling of urgency in a great national 
effort at restoration, there is.at the present time, 
the Chamber considers, throughout the country 
a sense of frustration and loss of objective. 
After urging the scrapping of traditional Civil 
Service methods where the Government is in 
business, the Chamber asks for an entirely 
different approach to the economic problems 
of to-day. Instead of tacit acceptance of short- 
ages and an appeal to endure them, let the 
people be told why the shortages exist and let 
them be shown specifically how, by their own 
exertions, they can be overcome. Bottlenecks, 
the Chamber says, exist to be broken. 
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Conjugated Valve Gears for Locomotives : 
Their History and Development 


By H. HOLCROFT 
No. Il—(Continued from page 147, February 15th) 


VINCENT GEAR 


} i 1910, Mr. H. S. Vincent, of the American 
Locomotive Company, New York, produced 
@ design similar to that shown in Fig. 8, but 
the outer arms at A and B were fixed upwards 
instead of downwards and this necessitated 
the middle valve having a different admission 
to the two outer ones. In 1913 he introduced 


another design, in which the valve for the 
middle cylinder was located on one side of it. 
He used rocking shafts to transfer the move- 
ment of the outside valves to planes in which 
the inner arms could drive the ends of a hori- 
zontal floating lever carried on one arm of & 
horizontal lever whose pivot was fixed on a 
bracket attached to the frame. For con- 
venience in ign the inner arms of the 
rocking shafts were slightly longer than those 
on the outside and the ratio of the arms of the 
fixed lever was proportioned to give the 
correct travel to the valve. Although the 
construction differed from previous designs, 
the underlying principles were the same, as 


the diagram in Fig. 7 shows, OA and OB 
being produced to D and E respectively, 
thereby increasing O X in relation to OC. 
The ends of the links connecting to lever 
D XE vibrate in two planes and therefore 
require universal joints or spherical bushes. 


GERMAN GEARS 


During the war of 1914-18 the German 
railways constructed a number of three- 
cylinder engines of various types and fitted 
them with conjugated valve gears of several 
kinds. Information about them was not 
available until after the war, but the first to 
be so constructed was believed to be a 2-8-2 
type tank engine for the Prussian State 
Railways for use on the Berlin Metropolitan 


\ 





lines. A number of 4-6-0 type express engines 
for the same railway followed, and these 
were fitted with the “Swindon” arrange- 
ment of gear, Fig. 4, (ante) this arrangement 
being originally planned for engines with a 
leading bogie. It was not intended for loco- 
motives with a leading truck where an inclined 
inside cylinder was necessary to enable the 
connecting-rod and crosshead to clear the 
leading coupled axle. Early in 1915 a patent 
was granted to Herr Johann Stumpf, of 
Berlin, for arrangements to suit such a case. 
In one form the middle valve is placed hori- 
zontally and is situated below its inclined 
cylinder so that the system of levers in 
Fig. 4 can be introduced below the inside 
slide bars. This suffers from the disadvan- 
tage that the front steam port is very much 
longer than the back one. In another form 
he modified the same system of levers by 


placing them in a vertical plane instead of a 
horizontal one, situating the steam chest on 
one side of the inside cylinder and at the 
same inclination, as in Fig. 8. Rocking shafts 
of unequal length have their short, outer 
arms connected to the valve gears and their 
long arms on the inner ends of the shafts are 
in line with the middle valve. They connect 
to this through a floating lever operating in a 
vertical plane, the inner arms of the rocking 
shaft being set normal to the inclination of 
the valve, and the action is just the same as 
the system of levers in the horizontal plane, 
Fig. 4. A somewhat similar arrangement 
was, in later years, applied to a Caledonian 
Railway 4-6-0 type locomotive, in 1921. 
Another form of conjugated gear was 
developed in Germany during the war of 
1914-18 for the heavy 2-10-0 type freight 
locomotives and other types, in which the 
steam chest was placed in a horizontal posi- 
tion above its inclined cylinder or a little to 
one side of the centre line. Two rocking 
shafts were used, one oscillating in fixed 
bearings and having its long outer arm 
attached to one valve gear. The short arms 
of this shaft, which were half the length of 
the outer arm, were formed into trunnions in 
which the second shaft was carried. The 
latter had its outer arm attached to the other 


valve gear and its inner arm of equal length 
connected to the middle valve. In addition 
to having an oscillating movement, this 
second shaft was bodily rocked backwards 
and forwards by the first shaft. The lay-out 
and corresponding diagram are shown jn 
Fig. 9, and it will be observed that the 
diagram is identical with Fig. 3, (ante) but 
cranks A and C have changed places. 

This gear requires height to permit of 
reasonable length for the arms of the shafts, 
and it is only suitable for engines with small 
driving wheels. The boiler centre has to be 
raised considerably so that the steam chest 
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can be placed as high as possible, and further 
length for the arms of the gear is gained by 
setting the steam chest horizontally above its 
inclined cylinder. Here again there is 
inequality in the length of steam ports in 
consequence. 

Since the connections to the two outside 
valve gears must be at the same levels, the 
available height within which the rocking 
lever gear can be arranged is 2c in Fig. 10. 
It is also an essential condition that a-+x=) 
and that a=2z, hence c=32, so making 
arm x very short and necessitating large 
angular movement. This gear was also 
fitted to locomotives for Spain, built by the 
Yorkshire Engine Company. 

Although not strictly a conjugated gear, 
an interesting proposal made in Germany is 
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illustrated in Fig. 11. It is well known that 
the angular advance of excentrics in the case 
of Stephenson link motion is approximately 
120 deg. in relation to the main crank, and 
this property is made use of in a three-cylinder 
engine with cranks at 120 deg. by deriving 
the valve motion for one cylinder from the 
movement of the crossheads of the other two 
cylinders. Three rocking shafts extend across 
the engine, each driven from one crosshead 
by a link connected to an arm attached 
thereto. Each rocking shaft has two other 
arms connecting to shifting links of the 





Stephenson type. Thus, the valve gear of 
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the right-hand cylinder has. an expansion 
link driven from arms of the rocking shafts 
deriving their movement from the middle 
and left-hand crossheads. That for the left- 
hand cylinder derives its movement from the 
middle and right hand, and that for the 
middle cylinder from the left and right-hand 
erossheads. A special form of stuffing-box 
for the valve spindles is provided to take up 
the thrust of the links. 


GRESLEY’S GEARS AND MopIFICATIONS 


Late in 1915 Mr. H. N. Gresley (afterwards 
Sir Nigel Gresley) was granted a patent for 
conjugated valve gears, there being two forms 











of the invention. In one suited to engines 
with a leading bogie the three valves are in 
the same plane, the middle one being at the 
side of its cylinder. Two levers operate in 
the plane of the valves, one long one with 
arms in ratio of 2: 1 pivoted to a bracket on 
a frame stretcher and attached at its outer 
end to one of the outside valves, the other a 
short lever with equal arms connected at its 
centre to the end of the shorter arm of the 
fixed lever which is forked to accommodate 
it. The outer end of the floating lever is 
operated by the other outside valve and the 





opposite end is attached to the middle valve, 
as in Fig. 12. 

It will be noted from the diagram that this 
gear is essentially the same as the German 
arrangement, Fig. 9, but in construction is 
disposed in a horizontal instead of in a vertical 
plane. 

Gresley’s alternative arrangement is shown 
by Fig. 13 and is intended for engines having 
inclined cylinders. The diagram is akin to 
that in Fig. 12, but as an additional lever is 
interposed, the three elements are AO Y, 
YOX, and BXC. The other part intro- 
duced in the mechanism is a rocking shaft 
B OB with equal arms, which merely trans- 


fer’s B’s movement from one vertical plane 
to another to suit the valve positions. 

It was not until 1918 that an engine was 
constructed with the gear shown in Fig. 13. 
A three-cylinder locomotive of the 2-8-0 type 
appeared during the summer on the Great 
Northern Railway having all cylindersinclined 
at an angle of 1 in 8. The design gave rise to 
much criticism, both as regards the necessity 


the American Locomotive Company, and it 
has since spread to all parts of the British 
Dominions and to other countries. On the 
L.N.E.R. it is embodied in that splendid 
succession of fine locomotives for which Sir 
Nigel Gresley was responsible, amongst them 
being the “ P2” class (2-8-2 type), ““V” 
class (2-6-2 type) and the A4 “ Pacifics.’’ 
The “ Sandringham ” (4-6-0) and “ Shire ” 





for inclining the outside cylinders and the 


(4-4-0) classes have the original Gresley 
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multiplicity of joints in the conjugated gear, 
in which there were as many pin joints as 
there would be in a third independent valve 
motion. 

In view of his previous investigations into 
the valve gear and cylinder design in three- 
cylinder engines and acquaintance with the 
problems involved, the writer was in a posi- 
tion to point out that horizontal outside 
cylinders could be adopted if the middle 
crank was displaced from its 120 deg. setting 
by an angle equal to the inclination of the 
inside cylinder. Then by situating the middle 
steam chest horizontally at the side of its 
inclined cylinder, a twist being given to the 
steam passages, all the valve spindles would 
lie fn the same horizontal plane and the 
simple form of combination gear shown in 
Fig. 12 could be used.* 

These proposals appealed to Mr. Gresley 








Doncaster, and this 
embodied the pro- D 
posals, as shown in 

Fig. 14. This engine 

was remarkable in 
several ways and 
proved to be a most 
successful design, 
many more being built. 
Following on this 
came the Al “‘Pacifics”’ 

of the G.N.R., which, although having a 
leading bogie, were nevertheless provided 
with the same oylinder and valve gear 
arrangement as the 2-6-0s, as it enabled the 
inside cylinder to drive on the middle pair 
of coupled wheels. Further 2-8-0 type 
engines were built and these again had the 
modified arrangement in Fig. 14. 

The same design was taken up for three- 
cylinder engines built in the United States by 
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* See THE EncInEER, August 2nd, 1918, page 96. 
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design with all cylinders in the same 


plane. 
SouTHERN Rattway GEARS 


In 1920 Mr. R. E. L. Maunsell commenced 
the design of three-cylinder engines for the 
South-Eastern and Chatham Railway at 
Ashford, and the writer was called in to 
assist in scheming out the cylinders and valve 
gear. The first to appear was a 2-6-0 type 
mixed-traffic engine in 1922, followed by a 
2-6-4 type passenger 
tank engine in 1925. 
In the scheme adop- 
ted the outside cylin- 
ders were horizontal 
and the inside cylinder 
inclined, its steam 
chest being at the 
side and having the 





and he invited the writer to meet him at his 0 eae same inclination. The 
King’s Cross office in order to discuss them in A outside Walschaerts 
detail. Ultimately, a D ya 
three-cylinder 2-6-0 
type mixed-traffic 
engine, “No. 1000,” 
was constructed at ~~ 
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valve gears did not drive the valves 
direct, but through the medium of 
rocker arms.. This enabled the steam chests 
to be set inwards and gave clearance for 
extension rods from the rocker arms to pass 
forward to combination levers in front of the 
cylinders. 

The arrangement by elevating the combina- 
tion levers permitted of all the piston valves 
being ‘withdrawn for examination without 
dismantling any part of the gear and it 
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avoided the disturbance to the valve setting 
of the middle valve caused by the expansion 
by heat of the valve spindles, such as occurs 
in the Gresley arrangement, where the com- 
bination levers are driven by the tail ends of 
the outer valves. The ‘“ Ashford ”’ arrange- 
ment is shown in Fig. 15 and it is seen that 
the conjugated gear and extension rods 
follow the inclination of the inside cylinder, 
the connections on the rocker arms being 
normal to this angle and the radius of action 
increased to reach the plane of the centre line 
of the inside cylinder and to clear the pin for 
attachment to the outside valve gear, which 
is situated between the rocker arms where 
indicated by arrows. The ratios of the com- 
bination levers are adjusted for this, as indi- 
cated in the accompanying diagram. The 
members are rockers A O D and B O E, fixed 
lever D O'X, and floating lever E X C. 
Although this conjugated gear was not 





perpetuated in engines built after the forma- 


tion of the Southern Railway, the two engines 
fitted ran for a number of years in their 
original state and proved to be, in many 
ways, superior to the corresponding two- 
cylinder engines of the classes. The 2-6-0 
engine with 5ft. 6in. wheels attained a speed 
of 80 m.p.h. during trials, more than 400 
r.p.m., without detriment to the gear. 
Incidentally, it may be recalled that in recent 
times a speed of 125 m.p.h. was attained by 
one of the L.N.E.R. “ Pacifics ” fitted with 
the Gresley gear. 

In the case of the Gresley and similar 
arrangements, the long lever having a ratio 
of 2:1 in the length of its arms has to be 
very massive, not on account of strength, but 
to minimise deflection under load and so 
avoid springing or whip in the gear. This 
makes it heavy to handle and expensive to 
manufacture, and also a very rigid cross stay 
and bracket are required to carry the lever. 

(To be continued) 








Metallic Creep 


No. II1—(Continued from 


R. N. ALLEN discussed the control of 

creep from a metallurgist’s point of view, 
and pointed out that from what had already 
been said it was impracticable to aim at pro- 
ducing structures which were constant in 
dimensions, and that design must be based 
upon a given permissible strain within the 
expected lifetime of the structure, accom- 
panied by security from fracture within 
that time. The metallurgist must therefore 
supply a material which, under stated con- 
ditions, should have a predictable rate of 
strain or at least a rate of strain not greater 
than a permissible limit. In attempting to 
do so he encountered a series of phenomena, 
all of which must be brought under control 
if a usable product was to be made. 

The first means of control lay in the choice 
of the chemical composition of the material. 
Commercially developed creep-resisting alloys 
were based on the most infusible metals that 
could be handled on the necessary scale— 
iron, nickel, and cobalt. Giving a table of 
metals with higher melting points than this 
group, and an estimate of their abundance, 
Dr. Allen said that comparatively few were 
sufficiently abundant to be available for 
development, and they all offered formidable 
obstacles to their production in the forms 
suitable for the engineer. There were many 
problems which required costly and patient 
investigation, but this should be expended 
only upon those metals which offered the best 
prospects of yielding the desired properties. 

It would be very useful if, at the present 
time, the theory of creep resistance were so 
well developed that one could say of the 
metals zirconium, vanadium, chromium, 
titanium, thorium, and niobium—all of 
which had melting points of the same order 
and were reasonably abundant—that one or 
other was the most likely to be the basis of 
@ good creep-resisting alloy or, perhaps more 
important, that the ratio of creep strength to 
density was likely to be good. The pure 
metals were mostly available in small quan- 
tities and the pertinent physical contents 
could be measured, but it would be difficult 
to assemble sufficient material for an exhaus- 
tive study of the creep resistance of the metals, 
let alone of any satisfactory number of 
their alloys. Theories of creep should be 
of value in indicating the properties of the 
metals which were of special importance, 


page 149, February 15th) 


Broadly speaking, there were four ways in 
which an alloying addition might affect the 
creep resistance :—(1) It might alter the 
grain size ; (2) it might alter the temperature 
at which work hardening effects were 
removed ; (3) it might introduce the possi- 
bility of precipitation hardening; (4) it 
might result in the presence of new con- 
stituents which generally stiffened and at the 
same time embrittled the structure. Not 
uncommonly, one addition might exert 
several of these effects simultaneously, 
rendering it a matter of some difficulty to 
describe its influence exactly in a few words. 

Creep resistance as exhibited by com- 
mercial alloys was extremely complex. The 
character of the material was powerfully 
influenced by obscure factors, whilst it was 
still in the melting pot, and when it had been 
east the conditions of working and heat 
treatment exerted deep-seated effects which 
must be worked out in detail before the value 
of the material was known. The type of 
material chosen altered when the service 
conditions of stress and temperature changed. 
If a purely empirical approach was to be 
adopted, the amount of testing necessary to 
give a reasonable understanding of a single 
material was enormous, and when one con- 
sidered the number of different alloys that 
had already been proposed for use at high 
temperatures, it was seen that it was really 
quite impracticable to go on without some 
valid theoretical guide. Many alloys had 
been only very incompletely investigated, 
and it was not surprising that in these cir- 
cumstances some compositions had failed to 
develop, because when they were first tested 
they did not happen to be in the best con- 
dition either of heat treatment or purity, 
whilst others had become unnecessarily com- 
plicated because the real function of the 
various constituents had not been properly 
understood. 

It seemed unlikely that all the factors 
which affected creep resistance did so in virtue 
of entirely different mechanisms, and more 
probable that there was some condition 
within the grain which was favourable to 
high creep resistance which, if identified, 
would make it easier to forecast the direc- 
tions in which improvement was to be sought. 
It was not for the metallurgist to suggest 
what this condition might be, but it might be 





and it would be interesting to stimulate a 
discussion of them from that point of view. 


pertinent to note. that conditions which 
reduced the rate of creep not uncommonly 


reduced the rate of other changes in metalli, 
materials. 

Physical theories of creep laid emphagi, 
on the importance of the thermal vibration, 
within the crystal, and the value of the loca 
and temporary stresses applied to the mag 
to which must be added stress concentration, 
due to flaws, grain boundaries, or to incipign, 
or actual precipitates. Alterations of gop. 
ditions, such as affected creep strength 
might conceivably alter either the pattern of 
stress concentrations or the pattern of thermal 
vibrations, and since information on both 
could be secured from a sufficiently exhays. 
tive experiment, the systematic examination 
from that point of view of the fine structure 
of materials in states of high and low or 
resistance, “might be a useful method of 
approach. 

A general discussion followed. Sir Lawrengg 
Bragg, F.R.S., said it appeared that the pro. 
tagonists in this matter had divided them. 
selves into two absolutely opposed parties. 
On the one side there were Professor Andrade 
and Mr. Orowan, who started from the point 
of view of the pure metal, and there was 
tbe other side which dealt with the impure 
metals which were of commercial import. 


ance. 

Dr. A. McCance said his approach to the 
subject was somewhat different from that of 
other speakers, and having listened to Dr. 
Andrade and Mr. Orowan, he almost felt 
apologetic for the simplicity of his point of 
view. However, it did represent the facts 
very well and he believed it introduced 4 
certain degree of order into a somewhat dis. 
ordered state at the present time. (Dr. 
McCance gave the mathematical foundation 
for this theory at some length and showed a 
number of lantern slides of results confirming 
it.) He said the theory, which assumed that 
plastic flow was not constant, gave a method 
of determining what the ultimate stress 
would be, even from quick-time tests. 

Dr. Pfeil, who directed his remarks more 
to Dr. Allen’s contribution, said he would 
have welcomed the possibility of supple- 
menting it by reference to the heat-resisting 
nickel alloys which had been studied and 
developed so actively during the war, but 
for certain reasons that was not possible at 
the moment. He could, however, make his 
main point by referring to an entirely different 
metal, viz., pure platinum, which was a 
particularly convenient metal to use for 
fundamental creep tests. It had a high melt- 
ing point, it did not oxidise in air, nor was 
it readily corroded. The only trouble about 
it was its availability. About 100 years ago 
pure platinum used to be fabricated by 
sintering, but more recently melting had been 
adopted, and there was an outstanding differ- 
ence in the creep properties of materials pro- 
duced in these two ways. There was a ten- 
fold increase in the creep properties of the 
melted material, as compared with the 
sintered material, and he hoped that physic- 
ists would be able to suggest the reason for 
this. The view had been expressed by one 
of his colleagues some years ago that porosity 
had something to do with it. 

Dr. Smithells pointed out that in the case 
of a tungsten filament as used in lamps, if 
the filament, when it had been cooled, was 
converted into a single crystal, there were no 
grain boundaries, and such a structure was 
completely stable against creep. There was 
not the slightest sign of deformation after 
4000 hours. Undoubtedly the presence of 
impurities affected creep, and in practice it 
was necessary to take account of what was 
in the grain boundaries, certainly at high 
temperatures. 

Bucknall thought there was too 





much inclination to start the study of creep 
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on the basis of information derived from 
tensile tests. It was usual to assume that 
any new subject that came up for considera- 
tion was much more complicated than any 
previous one, but perhaps the right point of 
view in this case was that the creep test was 
a tensile test, with the work-hardening factor 
taken out of it. That was a simpler thing 
altogether, and was a very encouraging point 
of view, because it make it much more 
probable that the physicist who had gone 
so far to explain the behaviour of metals 
under tensile tests with work hardening, 
would find it possible fully to explain creep. 
There was, however, the complication of air 
hardening, and therefore he was pleased to 
find that some work done at the N.P.L. by 
himself and some colleagues was still being 
referred to. As regarded the effect of the 
disperse second phase on creep properties, 
he thought the most provocative piece of 
recent work had been done in Germany. 
The Germans had managed to continue pub- 
lication of such work during the war and 
therefore their publications were a_ little 
ahead of ours, although he did not suggest 
that German work was better than ours by 
any means. These workers considered the 
creep strength of heat-treatable steels, and 
found, as the N.P.L. had found, that good 
creep resistance was associated with a certain 
type of structure. 

Dr. R. W. Bailey, speaking as an engineer, 
said that engineers did not mind creep when 
they knew what it was going to be, and that 
was why all the testing indicated by Mr. 
Tapsell became necessary. To give an idea 
of how testing could forecast the behaviour 
of a plant, he said that his company in 1933 
got an order for what was then, and might 
be now, the largest turbine at the highest 
temperature and pressure used in Europe, 
and probably in the world. They took the 
order, but wondered what was going to 
happen twelve years later, but by methods 
of testing on the lines suggested by Mr. 
Tapsell, they were able to guess what would 
occur. ‘The machine went to Russia, and 
although they did not hear anything about 
it until just before the war—and had heard 
nothing since—it could be taken that if 
anything had gone wrong the Russians would 
have asked for the machine to be given them 
for nothing! However, the problem of 
creep was @ very difficult one, and he could 
not see any prospect for a very long time to 
come of getting a physical basis which would 
tell what was going to happen. Changes 
during the course of prolonged heat treat- 
ment had been mentioned, and softening was 
a most important factor. There was evidence 
with various materials heated to determine 
the extent to which they softened, that a 
sudden drop in the hardness of the material 
by thermal action was reflected in the creep 
curve. These changes could be so consider- 
able that it was essential to test the material, 
and although reference had been made to 
shortening the test, which was very desirable, 
at present no means had been found of doing 
so. It was well known that the more a metal 
was strain hardened, the more rapidly it 
softened. It had. been shown by tests that 
the most heavily strain-hardened material 
softened in the shortest time. He suggested 
that if the strain-hardening effect could be 
completely removed, there was something 
residual in the material which had an 
important bearing, and if it could affect the 
recrystallisation rate—as it did—it might 
affect the creep. In other words, cold work 
could lower the creep: 








Mr. J. R. Farquuarson, chief engineer, Tan- 


Chatham 


HE demolition of the 130-ton tripod sheers 

at H.M. Dockyard, Chatham, was success— 
fully carried out on September 15th, 1945, 
by severing the back leg anchorage plates 
simultaneously with oxy-acetylene cutters and 
allowing the legs to fall into No. 1 Basin. The 
legs floated and were subsequently towed into 
dock for cutting-up operations. 

The sheer legs were erected in 1904 and con- 
sisted of two front legs, 160ft. long, 50ft. apart 
at ground level, and of circular section, 5ft. 3in. 
diameter at the middle and 3ft. diameter at the 
ends. The rear leg was also of circular section, 
210ft. long and 6ft. diameter at the middle and 
3ft. diameter at the ends. The weight of each 
front leg was 40 tons and the rear leg 54 tons. 
Each leg had internal strengthening discs 
approximately 12ft. apart. Each disc had a 
manhole to permit of internal survey being 
made throughout the whole leg. The lower 
ends of the front legs fitted into cast steel cup 
sockets and were held in position by steel keys, 
the spaces between the keys being filled with 
cement. 

The sequence of operations began with the 
removal of all the main and auxiliary purchases 
and top and bottom blocks. As much of the 
cement in the front leg sockets as was accessible 
was removed by chipping. The manholes in 
the internal strengthening discs were sealed off 
and external access holes rejointed in order to 
provide maximum flotation in the event of 
fracture such as had occurred in other sheer 
legs when falling. The sheers were then run 
out to the maximum overhang position, the 
resultant centre of gravity of the structure 
being approximately 9ft. 6in. over the basin 





Demolition of Tripod Sheers at 


Dockyard 


edge. As it was necessary for the whole site 
to be cleared after demolition, the machinery 
house, platforms,.&c., were removed, in addition 








SLIDE FOR REAR LEG 


to the winches and gearing in the path of the 
rear leg. : 

A steel-faced timber slide was built for the 
rear leg path and arranged to ensure that the 





IMPACT 





OF REAR LEG ON RAMP 











ganyika Government Railways, has been appointed 
to succeed Mr. A. E. Hamp as general manager. 


FINAL POSITION OF 
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minimum “drop” occurred when the rear leg 
anchorages were severed. Guide walls were 
fitted to this slide to limit possible side move- 





SIDE AND FLAME BAFFLE PLATES 


ment in the event of high winds. Two timber 
ramps surmounted by three layers of sandbags 





were constructed 7ft> 6in. and 3ft. high and 


Buoys and log lines were fixed to the head of 
the sheers and lower ends of the front legs to 
assist in recovery operations should the sheers 
sink in the basin before being towed into dock. In 
addition, a hauling wire was secured to the head 
of the sheers and led across the basin to a 
capstan at the dock entrance for towing the 
sheers after demolition. 

The whole of the foregoing work was com- 
pleted on the eve of the demolition day and the 
actual demolition commenced next day with 
the severing of the rear leg anchorage plates. 
These anchorage plates were 4in. thick and two 
2in. holes were drilled in each plate, arranged so 
as to leave 3in. of material on the underside and 
6in. of the top side. The remaining top side 
material was marked off in }in. spaces. The 
side wall plates previously mentioned had been 
extended beyond the rear leg anchorage plates 
and openings were cut for the burner to operate 
with safety. A flame baffle plate was secured 
at the base between the two side walls. 

The first_operation was to marry the two 2in. 
holes previously drilled in each anchorage plate. 
The time taken for this work was four minutes. 
The metal was then severed each side simul- 
taneously between the lower side of the plates 
and the lower holes. This operation took 
one minute. Final cuts were then made by 
cutting upwards from the edge of the top holes, 
lin. at a time simultaneously and the time taken 
for this operation was three minutes. With 
approximately jin. of material left the rear 
leg moved and parted from the housing. The 
initial movement was slow, but momentum was 
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positioned so as to prevent damage to the basin 
wall. These ramps were anchored by steel 
hawsers to the main winch foundations. As 
fracture of the cup socket rims on the front legs 
was @ possibility, they were enclosed by shot 
mats, to avoid accident by flying metal. 


INITIAL OPERATION. OF 


SEVERING 
ANCHORAGE TES 


Actually no fracture of the rims occurred, but 
particles of the cement filling were thrown out, 
their travel being restricted by the shot mats. 
A heavy wire support was fixed between the 
front legs to assist in the flotation of the rear 





leg in the event of damage. 











DIAGRAM OF DEMOLITION OF SHEER LEGS 


rapidly gained and the path of the leg.deviated 
less than 6in. from the centre of the slide. The 
rear leg, on contact with the first ramp, was 





thrown upwards and at about this s 
the front legs parted from the front sockets, 
The front legs then settled on top of the water 





ANCHORAGE PLATES AFTER CUTTING 


and the rear leg finally rested with about 4ft. on 
the high ramp. Head wire slack was then taken 
up by the capstan and the rear leg was dragged 








off into the water and the legs towed to the dock 
entrance. Docking down operations for cutting 
up of the legs completed the programme. 








A Positive Displacement Pump 


E were recently invited to visit the works 

of Autometric Pumps, Ltd., at Waterside, 
Maidstone, Kent, in order to inspect in pro- 
duction and on test a new series of positive- 
displacement pumps, of simplified design and 
construction, the operating principle of which 
is illustrated in the accompanying drawing. 
The “ P ” series of pumps to which we refer has 
been developed from the earlier pattern of ‘‘ A” 
type ovoid pump, which was first produced by 
the firm in 1936. The new design, with its 


circular displacer and body, is very simple in| po 


construction, and the all-round efficiency of the 
pump has, we are informed, been still further 
improved. Pumps of this type have now been 
in commercial service for over eighteen months, 
and are, we learn, giving every satisfaction 
under varied conditions of operation. The 
principle of operation may be followed by 
referring to the drawing herewith reproduced, 
which shows four successive stages of the pump- 
ing cycle. The pump consists of a main casing 
with end covers, having suction and delivery 
branches, either screwed or flanged, terminating 
in ports of segmental shape on the inner face 





of the pump casing. The displacer, which is 
driven by the excentric on the driving shaft, is 
constrained in its motion by a fixed partition 
plate, the lower part of which engages with the 
bushed slot in the displacer. The displacer has 
a rolling motion inside the pump casing, the 
point of closest proximity between the two 
members ever changing relative to the outer 
casing of the pump. 

As the first diagram clearly shows, when 
the displacer is on the top dead centre both 
rts are closed and delivery is about to begin. 
When the displacer has moved through 90 deg., 
as shown in the second drawing, both ports are 
opening and both suction and delivery are in 
progress. The, displacer sweeps through the 
crescent-shaped space formed between the dis- 
placer and the outer casing, and with a squeegee 
action forces the liquid being pumped through 
the delivery port. At the same time, liquid is 
being drawn into the suction space on the other 
side of the displacer, and this action continues 
until the suction port is again closed. When 
the displacer is on the bottom centre, as shown 
in the third view, the two ports are fully open 
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and the displacement volume is equally divided 
petween the suction and delivery. With the 
displacer at 270 deg., as shown in our fourth 
view, both ports are closing and suction and 
delivery are decreasing. 

The working principle allows the device to be 


designed to work either as a fluid pump, 
Prime mover re- 
quirements with compressed air or hydraulic 


exhauster, Or COmpressor. 





BOTH PORTS CLOSED. 
DELIVERY ABOUT TO 


BOTH PORTS OPENING. 
SUCTION & DELIVERY 


THe ENGINEER 


DIAGRAMS SHOWING 


fluids can equally well be met if two-cylinder 
pumps are used in order to get over the diffi- 
culty of starting on a dead centre, which obtains 
with a single-stage pump. 

With regard to the materials of construction, 
it is usual to cast the pump casing and end cover 
in high-duty cast iron or Meehanite metal in 
order to provide the requisite rigidity and stress 














P-TyPe Pump 


resistance. These parts are accurately machinéd 
and the dividing partition between the two 
ports is made of hardened and ground tool 
steel and is registered on the top and on both 
sides, so that there is no possibility of deflection. 

The driving shaft is made of heat-treated 
high-tensile steel and is ground on all faces. The 
main bearing bushes are in bronze for oil pumps, 
but for other fluids a special synthetic non- 











metallic material is employed. The shaft can 
be mounted on either ball or roller bearings, if 
such are specified. The shaft sealing device, 
which is not under pump pressure, is a simple 
“U” type leather contained in a light casing. 
which is pressed into the pump housing, and it 
only needs examination during the periodic 
overhaul of the pump. 

The circular displacer is made of close- 
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Delivery Suction 
Por Po 





BOTH PORTS FULLY OPEN. BOTH PORTS CLOSING. 


SUCTION INCREASING 
DELIVERY DECREASING 


OPERATION OF PUMP 


grained cast iron in the case of oil pumps, with 
a phosphor-bronze bearing bush and segments. 
For water pumps a hard gunmetal displacer is 
used with a bush and segment of suitable 
material. Pumps can be made in stainless steel, 
monel metal, or gunmetal for different duties. 
In general this type of pump is self-lubricating 
and no special attention is needed in this respect. 

















V-TYPE COMPRESSOR OR EXHAUSTER 


The range of “‘ P” type pumps for fluids, to 
which we refer, includes nine models with duties 
ranging from 60 gallons to 15,000 gallons per 
hour at pressures up to 300 Ib. per square inch 
against heads up to 700ft. and suction lifts up 
to 28ft. The net weight of these pumps varies 
from 4} Ib. up to 550 lb. The running speeds are 
1000 r.p.m. for the smaller sizes, 350 r.p.m. for a 


A general view of one of the smaller sizes of “‘ P”’ 
type pump is reproduced herewith. \ For the 
larger duties multi-cylinder pumps are in course 
of construction. 

For duties as exhausters the “V” series 
of pumps has been produced, and comprises 
@ range of eight pumps, having displacements 
varying from 0-3 cubic foot per minute up to 
120 cubic feet per minute, giving vacua to 
within 0-2in. of the absolute, measured on a 
mereury column. This actual performance was 
observed by us at the time of our visit. 

The smaller sizes of ““V” pumps are de- 
signed to run at a speed of 1400 r.p.m; and 
the larger sizes at 960 r.p.m. In this design, 
as will be seen from the accompanying en- 
graving, cooling fins are cast on the pump 
casing and the arms of the small fiy-wheel 
are made in the form of a vane, so that a 
good cooling effect is obtained. With pumps 
used for exhausting or compressing duty, 
lubrication fis essential and for such appli- 
cations the design incorporates a sight-feed 
lubricator. 

The vacuum type of pump has been success- 
fully employed in the printing industry for 
drying matrices and for similar duties in 
chemical works and laboratories, while other 
uses are for priming centrifugal pumps, operat- 
ing vacuum brakes, and pneumatic dispatch 
systems, and for industrial vacuum cleaning 
equipment. 

It will be appreciated that any required dis- 
placement may be met by varying the width of 


the pump casing or the operating speed. 








The Miles “‘ Gemini” 
Aircraft 


On February 11th a demonstration was given 
by Miles Aircraft, Ltd., Reading, of the 
“Gemini ” light aircraft intended for personal 
and private charter flying. The “Gemini” 
is @ twin-engined, low-wing, cabin monoplane, 
equipped with a retractable undercarriage. It 
is powered with two “ Cirrus ” Minor IT 100 H.P. 
engines, but can fly on one engine. It can carry 
sufficient fuel for over six hours’ continuous 
cruising flight. The engines are mounted 
beneath the wing, thereby facilitating servicing 
and providing an unbreken upper wing 
surface. 

The cabin, designed for the accommodation 
of the pilot and three passengers, is 4ft. wide. 
It has side-by-side seating, controlled ventila- 
tion, and plenty of stowage space. The two 
front seats are hinged and tip forward to pro- 
vide access to stowage space in the floor of the 
cabin. The rear seat runs the whole width of 
the cabin. 

A Perspex windscreen and side and rear 
panels, moulded to the contour of the front 
cabin section, provide a wide unobstructed view 


Light 





medium size, and 250 r.p.m. for the large sizes. 





in all directions. The cabin doors can be 
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jettisoned by the operation of a handle which 
withdraws each of the hinge pins simultane- 
ously. This handle, painted red, is mounted 
below the cabin roof beam. A non-slip walk- 
way panel fitted at the wing roots on each side 
of the cabin, and a hand hole in the port and 
starboard sides of the fuselage, allow entrance 
through either of the large cabin doors. 

Wooden construction is used throughout the 
airframe, combining great inherent strength and 
durability with economic maintenance and ease 
of repair. Plastic bonding and protection is 
employed in the design, which has been formu- 
lated with a view to operation in any part of 
the world. The main plane is a cantilever all- 


wood structure. A luggage compartment is 
arranged in the nose of the aircraft, providing 
space for the stowage of two large suit cases. 
Normal fuel supply is obtained from two crash 
proof flexible tanks, installed within the main- 
plane. Arrangements are also made for fitting 
auxiliary tanks. 

The aircraft has a span of 36ft. 2in., a length 
of 22ft. 3in., and a height of 7ft. 6in. 

With a total weight of 2800 lb. and with a 
standard airscrew, the maximum level speed is 
estimated at 150 m.p.h., and the cruising speed 
at 130 m.p.h. The maximum still air range, 
with 36 gallons of fuel, is 520 miles, and with 





60 gallons 820 miles. 








Mobile Radio for the Police Force 


PROMINENT part in the suppression of 

certain classes of crime is being played by 
mobile radio-telephony equipment which has 
been adopted by the police in all the principal 
centres of population throughout this country. 
More than 500 police cars have been equipped 
with this type of apparatus, developed and 


unit. This equipment is housed in a steel cabinet. 
in which the heavier units are arranged on slide 
rails to facilitate their removal for servicing. 
The cabinet is well ventilated by means of 
louvres, and the surface is treated with a pro- 
tective finish. A meter on the front panel of the 
modulator unit indicates the cathode currents 


separate power supplies for radio-frequency 
filaments and H.T. A separate choke is ineo,. 
porated for reducing the H.T. supply to a safy 
value when tuning up the transmitter, and there 
is a thermal delay switching unit, which allows 
a time delay of 30 to 60 seconds before H.T. can 
be applied to the indirectly heated valves. The 
control panel comprises a group of electrically 
interlocked switches which control each of the 
various power supplies for setting up and for 
routine tests. Master switches are provided for 
normal control of the transmitter, and fuses for 
all the power circuits are grouped at the rear of 
the panel. A safety gate switch automatically 
disconnects the mains supply from the trans. 
mitter when the rear door of thecabinet is opened, 

When the geographical situation of Police 
H.Q. makes it unsuitable for direct use as q 
control station, remote control of the trans. 
mitter and receiver can be achieved from a 
distance of 12 miles operating over a single pair 
of telephone lines. The remote control equip. 
ment comprises a control panel, a terminal 
panel, and a microphone amplifier panel 
mounted on a 6ft. rack at the control station, 
together with a relay panel and terminal panel 
on another 6ft. rack sited with the transmitter 
and receiver, operating on a single-phase, 
50/60 cycles, 195/250 volts power supply. For 





operation with the remote control equipment 





RADIO TELEPHONY INSTALLATION IN POLICE CAR 


manufactured by the General Electric Com- 
pany, Ltd., and this article gives a brief outline 
of the main features of the equipment. 

Facilities for receiving and transmitting 
speech are incorporated in the police patrol car, 
establishing communication with a control 
station which may be situated at headquarters 
or at some other point more convenient geo- 
graphically. The pair of engravings on this 
page show the general arrangement of the 
apparatus in a typical car. The hand micro- 
phone is mounted on the dashboard with the 
loudspeaker just below, and the control panel is 
under the glove box. Three cabinets, resiliently 
mounted in the “ luggage ’’ boot, accommodate 
the receiver, power unit, and transmitter, 
reading from left to right in the illustration. 
The aerial, which is not illustrated, is in the form 
of a vertical flexible rod, with a lead-in on the 
right of the transmitter. A 100-watt trans- 
mitter and remote-control unit, suitable for use 
at a headquarters, is shown in the third 
engraving. 

The system is designed for continuous 
operation at any fixed frequency within a range 
of 30 to 131 megacycles per second, divided 
into wavebands, and will work under varying 
conditions of temperature and humidity. To 
change from one waveband to another involves 
the changing of one or more coils, the fitting of 
another crystal and the realignment of all 
tuning controls. These operations must, of 
course, be carried out on all the receivers and 
transmitters in the system. 

The 100-watt transmitter at the control 
station comprises six units—a radio-frequency 
output unit, and radio-frequency driver unit, an 
A.G.C. modulator, a control panel, a modulator 


of the valves in all the stages. The modulator 
power supply unit provides three separate 
supplies, namely, modulator filaments, H.T. 


HEADQUARTERS TRANSMITTER UNIT 


(250 volts) for the first stages, and H.T. (1000 
volts) for the class B modulator valves. The 





supply unit, and a radio-frequency power supply 


‘\ 


radio-frequency power supply unit provides 





the following ancillary items are required :— 
A high-power aerial change-over relay, a moving 
coil microphone, and a loudspeaker unit. An 
extended control unit has been designed to 
provide control of fixed station equipment up 
to a distance of 200ft. from the transmitter and 
receiver. ; 

A super-heterodyne circuit is employed in 
both the station and mobile receivers and the 
oscillator stage of each is crystal-controlled. 
The tuning controls of the receivers consist of 
air-dielectric condensers having a screw-driver 
type of control with integral locking. The 
mobile receiver consists of a single chassis 
housed in a ventilated steel cabinet secured to 
a resiliently mounted base by means of a quick- 
release device. It is supplied normally from a 
12-volt battery with either positive or negative 
earthed and the H.T. is derived from a 
separately mounted rotary transformer unit, 
multi-way plug and socket connections being 
used for the receiver and power supply unit. 
The station receiver with its power supply 
unit (single-phase, 50/60 cycles, 200/250 volts) 
and loudspeaker is contained in a ventilated 
steel cabinet suitable for rack mounting. 

There are two types of mobile transmitter, 
the only difference being that, in one of them the 
modulator can also be used as a power amplifier 
for ‘‘public address” purposes. Supply arrange- 
ments for both types are exactly the same as 
those described above for the mobile receivers, 
and the same type of cabinet and quick-release 
mounting is employed. For low-powered fixed 
stations a similar transmitter can be provided, 
complete with a mains supply unit suitable for 
single-phase, 50/60 cycles, 200/250 volts, in a 
ventilated steel cabinet arranged for rack 
mounting. 
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North-East Coast Exhibition 


penance” TE Se 


HE primary aim of the exhibition of engineer- 

ing inspection and scientific equipment now 
being held in Newcastle is to give the local 
industrialists, workers, and students an oppor- 
tunity to see some of the latest technical 
developments relating to engineering measure- 
ment and inspection, and also to promote 
interest in British products for export. During 
the period of the exhibition a number of 
short lectures have been given on a variety of 
subjects relevant to the exhibits. The firms 
exhibiting have gone to much trouble to make 
their displays comprehensive and interesting, 
and certain of the equipment which has been 
selected for brief description will give an 
indication of the wide field the exhibits cover. 

Anew and improved hardness testing machine 
introduced by Thos. Firth and John Brown, 
Ltd., of Sheffield, is shown in the aétom- 
panying engraving. It is of particularly 
robust construction, being designed for use in 














HARDNESS TESTING MACHINE—THOS. FIRTH 


either workshop or laboratory, to determine the 
Brinell or diamond hardness of all metals by 
means of its range of variable loads from 2 kilos. 
to 40 kilos. It has a heavy cast iron base on 
the vertical column of which is supported an 
indenter mechanism and a micro-measuring 
device. The indenter mechanism and micro- 
measuring device are mounted on a combined 
head, which is rotatable on the main column 
and adjustable for height. By this arrange- 
ment components are first indented and the 
micro-measuring device is then swung round 
into accurate alignment with the ‘indentation. 
Components under test are supported on an 
adjustable compound slide, which enables 
accurate positioning for measurement. The 
head carrying the instrument is adjusted 
vertically by means of a rack and pinion on the 
column to which it is locked in position by a 
clamp. An automatic clamp locks the indenter 
mechanism, in the loading position and this 
clamp automatically unlocks when the head is 
swung to bring the micro-measuring device 
into position for reading the impression. In 
operation the desired load is set by adjusting 
the indicating pointer on a circular scale by 
means of a setting handle immediately below 
the scale dial. Application of the load is 
effected by turning a hand wheel in a clock- 
wise direction. This action imposes the load 
on to the indenter through a spring-loaded 
mechanism which automatically operates the 
indicating pointer to show the progress of 
the loading, and, further, automatically arrests 
the loading spindle when the pointer arrives 
at the “trip” position, indicating that the correct 
load has been applied. The loading hand wheel 





embodies a slipping clutch which prevents 
damage being done to the internal mechanism, 
should the hand wheel continue to be turned 
after the “‘trip”’ has come into operation. 
Removal of the load is effected by turning the 
hand wheel in the opposite direction. To 
prevent operator’s fatigue and to increase the 
speed of operation of the machine when routine 
testing, a device is fitted for preloading the 
indenter so that the hand wheel need only be 
turned a limited amount in order to apply the 
full load. This device also operates in the reverse 
direction. The optical system consists of an 
internally illuminated microscope over which is 
placed a projector head in which a brightly 
illuminated and clearly defined image of the 
impression is projected on to a calibrated screen 
set at a convenient height for viewing. The 
projector system gives a sharp image with high 
magnification, and no side screens are required. 
Adjustment for fine focussing is accomplished 
without the use of slides, thus ensuring satis- 
factory working for long periods under workshop 
conditions. 

A penetrant fluorescent method of crack 
detection which can be applied to many 
materials hitherto beyond the scope of non- 
destructive testing has been developed and 
introduced by the Metropolitan - Vickers 
Electrical Company, Ltd., of Trafford 
Park, Manchester. The equipment devel- 
oped for this new process, includes a 
light-excluding inspection cabinet, with an 
adjoining immersion and cleaning unit. The 
process consists of soaking the parts to be 
examined in a solution of a fluorescent sub- 
stance, having particularly good penetrating 
qualities. After a period of soaking the parts 
are washed and then dried by rolling in saw- 
dust to leave a clean fluorescent-free surface. 
After drying the parts are left for some 15 min., 
during which time the penetrating fluid that 
has entered any cracks seeps back to the 
surface, carrying with it the fluorescent sub- 
stance. The parts are then placed in the light- 
excluding cabinet. In the top of the cabinet 
is @ mercury vapour discharge lamp, enclosed 
in a black glass filter envelope, which emits 
ultra-violet radiation and a small amount of 
visible light of a purple colour. When the 
fluorescent substance in the cracks is irradiated 
with the ultra-violet light, it. glows brightly, 
giving a clear indication of the position of even 
the finest of cracks, by virtue of its contrast 
with the inert background. Components may 
be first inspected in their entirety under dis- 
tributed ultra-violet radiation, and then more 
precise examination of any particular area may 
be made by movement of a lever protruding 
from the top of the cabinet. This lever swings 
@ lens into position below the discharge lamp, 
so that a concentrated beam is directed on to 
the area concerned, to increase the brilliance of 
fluorescence. 

This firm is also demonstrating the “‘ Metro- 
flux’? magnetic sorter, with which metallic 
articles of identical size and shape, but differing 
in their cheniical composition or physical state, 
can be quickly and easily sorted either among 
themselves or with respect to a standard. It 
performs its functions by comparing inductive 
effects of samples in the field of a coil, and does 
not determine the analysis of a material or 
directly measure the proportion of any con- 
stituent element. In the apparatus two 
carefully matched coils form the arms of an 
inductance bridge. The cores of these coils are 
open and the objects to be sorted are placed 
within them. After the bridge is balanced with 
the coils empty, a standard component is 
placed in one coil. Components for examina- 
tion are then placed one by one in the other 
coil.” Those which are identical with the 
standard restore the balance of the bridge 
exactly ; faulty components leave the bridge 
unbalanced to a greater or lesser extent. The 
two coils are connected to a cabinet, at the top 
of which is a galvanometer scale, and set below 
it are two knobs, one being the balance control 








— — 


and the other for varying the sensitivity to 
suit different samples. The balance indicator 
consists of a vibration galvanometer, the deflec- 
tion of which gives a numerical indication of the 
out-of-balance condition, and hence the dis- 
similarity between the unknown test piece and 
the standard component. 

A “Holophot”’ photomicrographic instru- 
ment exhibited by W. Watson and Sons, Ltd., 
of Barnet, Herts, is shown in the accompanying 
engraving. It has a heavy cast iron base, 
supporting a large steel pillar, which is attached 
to a second pillar carrying four cast iron 
brackets supporting the camera and base slide 
holding the microscope body and stage. This 
base is mounted on a wooden platform and 
between the two is inset a sponge rubber mat 
to eliminate vibration. Coarse adjustment of 
the microscope is effected through a rack and 
pinion and fine adjustments are made by 
actuating a vertical lever, one complete rotation 
of which moves the body 1/250th of an inch. 
The microscope stage has an optically flat sur- 
face, and is mounted on wide lugs cast with the 
limb. It has a rack and pinion adjustment. The 
viewing eyepiece fitted to the lower end of the 














**HOLOPHOT’’ PHOTOMICROGRAPHIC 
EQUIPMENT—WATSON 


microscope body tube can be removed from 
the optical axis, but not entirely from the 
instrument. 

The camera is of the quarter-plate bellows 
type, with a reflex attachment fitted inside the 
camera box which projects the image on to & 
vertical ground-glass focussing screen. A release 
knob on the outside of the camera body lowers 
the reflex mirror when projection on to the 
photographic plate is desired. A concentrated 
filament projection lamp is mounted in a metal 
hood fitted to an adjustable arm supported on 
the main vertical pillar. In front of the lamp 
are the condensing lens and tubular light trap. 

On this stand are also shown some of the 
products of Adam Hilger, Ltd., and amongst 
this firm’s better-known equipment of the 
Spekker type are to be seen glass-thickness and 
glassware-strain viewers. The latter apparatus 
has been designed for showing at a glance the 
presence of strain in commercial glass articles, 
such as beakers, electric lamp bulbs, bottles, 
glasses, &c. This strain, which is caused by too 
rapid or by local cooling, or by inclusion of 
foreign bodies or cords, is a fruitful cause of 
breakage among such articles. It is therefore 
highly desirable to have a means of rapidly 
examining glassware to ascertain the presence 
of strain in any part of the finished article. 
The apparatus is so arranged that any article 
can be held by the hand in a beam of polarised 
light at a convenient distance from the eye, 
when the presence of strain is revealed by 
distinct changes of hue in the portions of the 
object which are in tension or compression. 
The field of view, including all parts of the glass 
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which are not strained, remains a magenta tint, 
and the condition of strain is readily judged 
from the hue of the strained parts. A feature 
of the strain viewers is the sensitive tint plate in 
the eyepiece. Not only does this plate render the 
strains easily visible, but it ensures that they 
are not confused with reflections from surface 
irregularities. The tint chosen for the standard 
instruments is one which practical experience 
has shown to be most sensitive for all colourless 
or slightly coloured ware. A further important 
advantage of the coloured strain indications is 
that they are a simple guide to the severity of 
the strains and allow limits to be set up through 
the agency of the firm’s strain gauges. 

Whilst the apparatus gives ample access for 
manipulating the object under test from either 
side, it is effectively screened from top light or 
other reflections which might mar the colours 
which are an indication of strain. 

A small salt bath, known as the “ E.S.B.s 
Minor,” is now being made by Wild-Barfield 
Electrio Furnaces, Ltd., of Watford. Designed 
for economic continuous or intermittent opera- 
tion, it has a low thermal capacity, so that 
only a small amount of power is required to 
attain working temperatures, whilst the heating 
up time is short. It has a heating range from 
550 deg. Cent., the minimum required for normal 











secondary hardening, up to 1380 deg. Cent., for 
high-speed steel hardening. As may be seen 
from the engraving, it is a compact self-con- 
tained unit, having the bath mounted on a front 
extension of the main frame work: The bath 
consists of a cylindrical rolled steel case, sup- 
ported on trunnions in bearings on the main 
frame. This case is lined with insulating bricks, 
which surround a moulded refractory pot made 
in two main sections. They together fotm an 
oval-shaped salt chamber, having internal 
major and minor axes of 4in. and 3in. 
tively, whilst the full internal depth is 6in. 
Recesses in the moulded refractory accommo- 
date the two vertical electrodes, which are 
welded to horizontal lead-outs on the top of the 
refractories and insulation. The ends of the 
lead-outs are bolted to heavy copper blades 
fixed to the body and forming the moving blades 
of a knife switch connecting the furnace with 
the main frame. The bath is surmounted by a 
conical hood, having a gauze-covered opening 
at the front to protect the operator from salt 
splashes. A salt mould, normally fitted to the 
front of the bath, provides a ready means of 
collecting the molten salt when the bath is 
tilted for emptying. The back or bottom of the 
mould is ridged in order that the slab may be 
easily broken up into convenient-sized pieces 
for refilling the bath. The electrical equipment 
comprises a main switchgear unit, transformer, 
tapping switch, regulator, ammeter, 
pilot lights, and interlocks. The first-mentioned 
unit includes a main isolator mechanically and 
electrically interlocked, main and control cir- 
uit fuses and main contactor. The transformer, 
@ double-wound air-cooled unit, has tappings to 
provide for connection to 200/210, 220/230, or 
240/250-volt supplies, and further tappings for 
temperature and input control. These latter 
tappings are connected directly to a rotary 
tapping switch, which, with interlocks, 


permits of on-load operation. The wide tem- 
perature range covered by such equipment 
demands special consideration to temperature- 
controlling means to ensure that at any tem- 
perature within its scope the minimum cyclic 
variation is experienced. The use of the tapping 
switch fitted to the sloping panel enables the 
power input to the bath to be adjusted to suit 
requirements, the full input being applied whilst 
heating up, a reduced rating being adequate to 
maintain temperature. In addition, fine con- 
trol is achieved by means of the energy regu- 
lator, the two controls being complementary. 

The secondary winding of the transformer 
supplies the heavy current at low voltage for 
the electrodes. Substantial bus-bars connect 
the transformer and the fixed contacts 
of the knife switch, with which the blades 
mounted on the furnace body engage. 

A sloping panel behind the furnace proper 
forming the upper part of the main chassis 
carries the controls of the tapping switch and 
energy regulator. In addition, it is fitted with 
ammeter to facilitate input control and with 
an ‘equipment on” and “furnace on”’ pilot 
lamps. An “on” and “off” push-button 
switch is mounted at the lower end of the panel, 
providing ready means for switching without 
the necessity of operating the main isolator. 

Temperature measurement is important for 
correct heat treatment and for this a special 
dip type combined pyrometer and thermo- 
couple unit has been developed. Using a base- 
metal thermo-couple, it registers the tempera- 
ture after a very short immersion, so that snap 
readings can be taken at will. The thermo- 
couple is of the thin wire sensitive type, and 
can be easily and cheaply replaced when its 
useful life has been expended, whilst that 
portion of the sheath which is immersed in the 
salt is readily replaceable. 

A pair of baths arranged as a battery, 
such as may be used for preheating and hafden- 
ing high-speed steel is shown in the accom- 
panying engraving. 

An interesting little instrument on the stand 
of Marconi Instruments, Ltd., of St. Albans, 
Herts, has been designed for the measurement of 
the thickness of plating, paint, insulating films, 
&c., deposited on a magnetic base. It is housed 
in a small portable metal case having a stowage 
compartment for the test head, which is carried 
on @ flexible lead. The test head is a magnetic 
device having a spherical end which enables it to 
be used on uneven surfaces and of a size which 
permits its introduction into relatively confined 
spaces. This head contains a transformer, the 
iron circuit of which is affected by the thickness 
of the layer under test, the resulting change in 
reactance of the windings being displayed on 
an ammeter set at a convenient anglé for easy 
vision on the instrument. This meter may be 
calibrated in thousands or ten-thousandths 
of an inch or in degrees, for calibration with a 
chart showing the thicknesses of various types 


-|of coating. Another instrument on this com- 


pany’s stand which claimed particular attention 
was its “‘ Chronoscope,” an equipment for the 
measurement of time intervals of 1 millisecond 
and upwards in a scale-of-two progression. 
For example, the time interval between pulses 
generated by the passage of @ projectile over a 
pair of photo-cells spaced a known distance 
apart can be measured. 

A range of beam dispersion projectors for 
colliery lighting, made by Clarke, Chapman 
and Co., Ltd., of Gateshead-on-Tyne, have their 
reflectors formed from a single unit of solid 
aluminium. The reflector surfacés are electro- 
tytically brightened to give an absolute 
specular reflectivity of some 84 per cent., and 
this surface is protected by anodising to elirni- 
nate deterioration in reflective efficiency. It is 
claimed that the efficiency of the reflectors is 
not affected by high humidity, variable tem- 
peratures, or corrosive atmospheres. Glare is 
eliminated and the required dispersion obtained 
by compounding the effect of a general optical 
form with a large number of subsidiary reflect- 
ing facets. 

An electronic stroboscope designed by 
Scophony, Ltd., of Wells, Somerset, provides 
a rapid and accurate means of measuring speeds 
of rotating or reciprocating mechanisms in the 
range of 600 to 14,000 r.p.m., and this range 





may be extended to 60,000 r.p.m. by use of a 





simple formula. The instrument also permits 
the stroboscopic observation of rapidly movyj 

objects in slow motion, and, with the use of g 
special unit, may be used for photographing 
such objects. In general, the instrument cop. 
sists of a grid triggered neon lamp, the flashj 

rate of which is controlled by pulses from an 
electronic oscillator. The frequency of the 
oscillator can be adjusted to correspond to any 
speed in the range from 600 to 14,400 r.p.m, 
The flash duration of the neon lamp is a few 
micro-seconds only, so that sufficiently sharp 
images are obtained even if the mechanism js 
moving at a high speed. As may be seen from 
the engraving, the instrument is easily portable 
and the lamp holder is separate from the main 
unit, to which it is connected by a flexible cord, 
This arrangement permits the use of the lamp in 
awkward positions, inaccessible to the instru. 
ment body. The speed reading appears in an 
illuminated window on the top of the instru. 
ment on one of two scales, for low and for high 
speeds, the range required being selected by a 
switch. The oscillator in the instrument can be 
linked to the mains frequency, in which case the 
light flashes will occur at a rate corresponding 
to multiples or sub-multiples of the mains fre. 
quency. This effect is particularly useful for 
observing synchronous mechanisms operating 











ELECTRONIC STROBOSCOPE—SCOPHONY 


from the same A.C. mains as the stroboscope. 
It is also possible to link the flashing rate of the 
stroboscope to an electrical contactor on the 
mechanism under test. This arrangement has 
its uses if the speed of the mechanism under 
observation varies a great deal, in which case 
the stroboscope follows the speed variation 
of the mechanism automatically. 

The instrument is provided with a synchron- 
ous, mains-operated reed, performing 100 
complete cycles of vibration per second when 
the mains frequency is exactly 50 cycles per 
second. This reed is seen through a small 
window in the front of the instrument case, and 
can be used to calibrate the scales in terms of 
revolutions per minute. The multiple switch 
provided on the instrument is for the low and 
high range, for synchronisation with the mains, 
and for synchronisation with an outside con- 
tactor on low and high range. 

The Metrology Division of the National 
Physical Laboratory has arranged some inter- 
esting demonstrations of precision inspection of 
a specialised nature. A demonstration of the 
multiple inspection of components by pneu- 
matic gauging shows air-operated gauges for 
measuring up to six dimensions on 20 mm. 
cannon shells in one operation by relatively 
unskilled labour. With this set-up gauging may 
be done at the rate of 750 to 1000 shells per hour, 
or accurate measurements of sizes may be 
obtained for statistical quality control of 
production. 

The Naval Ordnance Inspection Gauge 
Factory shows an apparatus designed for the 
automatic gauging of flash holes in 20 mm. 
cartridge cases. This apparatus, utilising photo- 
electric cells, rejects cases where the total cross 
section of the hole area is below a predetermined 
minimum or exceeds a predetermined maximum. 

On the stand of the Bragg Laboratory, Naval 
Ordnance Inspection Department, is shown the 
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n of some modern physio-chemical 
methods to the analysis of ferrous and 
non-ferrous metals, and includes demon- 
strations With the Spekker photo-electric 
absorptiometer and the Tinsley i 
polarograph, 

The Aeronautical Inspection Department 
shows an interesting application of ganged 
gauges in a rotating head fixture, combining 
standard type gauges with indicators. By the 
original method of gauging, twenty-one in- 
spectors viewed 108,000 components a week ; 
with the improved method this number was 
increased to 120,000 per week with only four 
inspectors. 

An interesting range of measuring equipment, 
gauges, comparators, micrometers, verniers, &c., 
is to be seen on the stands of Denfords Engi- 
neering Company, Ltd.; G.P.A. Tools and 
Gauges, Ltd.; Moore and Wright (Sheffield), 
Ltd.; James Chesterman and Co., Ltd.; Fox 
and Offord, T.td.; Catmur Machine Tool Cor- 
poration, Ltd.; Cooke, Troughton and Simms, 
Ltd.; E. H. Jones (Machine Tools), Ltd.; 
Newall Engineering Company, .Ltd.; Sigma 
Instrument Company, Ltd.; Daniel Varney, 
Ltd.; Coventry Gauge and Tool Company, Ltd.; 
and Taylor, Taylor and Hobson, Ltd. 


applicatio 








Forming Laminated Plastic 
Material 


ENGINEERS have become familiar with 
phenolic laminated materials in recent years, 
and the application of such materials extends 
into almost every branch of engineering. For 
most of these applications the material is 
machined by one of the ordinary methods 
based on metal or wood practice, such as 
sawing, turning, and drilling. Efforts have 
been made in the past, with moderate success, 
to produce laminated mouldings by building up 
treated paper or fabric to a suitable pattern 
and moulding in a closed mould. A further 
development of importance, however, is a 
method of forming laminated sheet material. 
This article, based on information supplied by 
Bakelite, Ltd., 18, Grosvenor Gardens, S.W.1, 
describes methods that have successfully been 
adopted for the forming of the company’s 
laminated material. 

The production of normal laminated sheet 
consists of impregnating sheets of paper or 





STAGES IN DEEP DRAWING ~ PLASTIC 
MATERIAL 


forming could be easily carried out. 


and some interesting results were obtained. 


laminated sheets measuring up to 8ft. by 4ft. 


available. 


ForMING LAMINATED SHEET 


it is essential that it be heated to render it 
plastic. _The heat can be applied in various 





fabric with synthetic resin—usually phenolic 


ways: on a hot plate, in a hot air oven, in a hot 

















AIRCRAFT CHUTE FORMED FROM 


resin for articles requiring mechanital strength 
—piling the requisite number of lamimations to 
produce a final sheet of the necessary thickness 
and compressing the whole into a solid board 
under heat and pressure. Phenolic synthetic 
resins are thermo-hardening, so that the lami- 
nated sheet as thus produced is not very 
sensitive to heat. However, heat causes some 
sight softening, and if continued to a high 
temperature and for a long time, blistering and 
charring ultimately cause the destruction of the 
material. But before this overheating takes 
place the material does, to some extent, become 
softer. For various electrical and mechanical 
purposes punchings of a high-grade material— 
which usually means a high resin content 








LAMINATED PLASTIC MATERIAL 


oil or glycerine bath, or by infra-red radiation. 
Most of the laboratory experiments have 
utilised the hot plate method because users are 
likely to have hot plates available. In addition, 
the heat transfer to material placed on a hot 
plate is rapid; it has been found that in. 
sheet can be heated to 140 deg. Cent. in two 
minutes when the hot plate is at a temperature 
of 160 deg. Cent. 

Coming now to the actual method of forming, 
consideration must be given to the various types 
of tool that may be used. Tools need not be 
expensive. It has been found that hardwood 
or bakelite laminated tools stand up well. They 
are light to handle, and are readily altered or 
replaced should they become damaged. In 





material—have to be used in order to obtain 

sufficient water resistance. Fabricators have 

known for many years that this type of material 

can often only be punched hot, so that in this 

a they make use of the softening effect of 
t. 


Generally speaking, laminated materials are 
quite different from metals, in that they lack 
ductility. A metal sheet can be bent into a 
desired shape, and will hold that shape, but an 
ordinary laminated material will probably 
either break during the attempt to bend it or 
else spring back after release of the bending 
stress, If by some means laminated material 
could be caused to have higher ductility, a 
point would be reached where drawing and 


Efforts 
were made as far back as 1936 in the research 
laboratories of Bakelite, Ltd., to produce a 
suitable laminated material for post-forming 


It is claimed that the production problem has 
now been solved with the result that suitable 


and varying from '/,,in. to jin. in thickness are 


Before attempting to form laminated sheet 


addition, their low heat conductivity prevents 
undue cooling of the sheet being formed. The 
simplest type of tool is that required for pro- 
ducing straightforward angles, and may consist 
of two suitably shaped pieces of hardwood. 

The type of job being handled and the number 
of pieces to be formed very largely govern the 
type of tool to be used. A simple method is 
the Guerin process, which is extensively used 
for metal forming. In this process the tool 
pushes the material to be formed into a rubber 
or neoprene pad. The advantage is that only 
one tool is required, but it has the defects of 
failing to reproduce detail accurately and of 
gradual deterioration of the neoprene due to 
repeated contact with the hot sheets of lami- 
nated material. The Guerin process is rapid 
and for simple shapes specimen formings can 
be produced in little more than half an hour 
from the commencement of the process, inelud- 
ing the making of the tool. A single tool is 
made and is used to press the hot bakelite 
laminated sheet into the rubber. 

An even simpler system of tooling may be 
adopted when a male tool is used to press the 
laminated sheet through a ring of the correct 
form. Hinged moulds have possibilities, and 
where right-angled bends with small radii are 
involved promising results have been obtained 
from moulds with hinged sides. For the utmost 
accuracy use of a male and female forming tool 
is strongly recommended. 

In forming angles, maximum radii should be 

allowed wherever possible, and in all cases a 
radius equal to twice the thickness of the sheet 
should be regarded as being the minimum which 
can be obtained. 
Various methods may be adopted for closing 
the mould. For a simple bending job, toggle 
clamps or levers may be used, singly or in 
numbers. They are cheap, they are quick- 
acting, and do not take up much room. A fly 
press may be used, but the small table limits 
the size of the article that can be accommodated. 
Taken all round, the hydraulic press is most 
suitable, especially for shapes with impressed 
heads and flanges and for drawn objects having 
simple or double curvature. 


Tue Formine Process 


The actual forming process consists of warm- 
ing the material to 150 deg. Cent., placing it in a 
cool mould, and closing the mould quickly. 
Essentially that is the method of forming 
laminated materials. There are, however, 
certain precautions which must be taken. 
Experience shows that the preheated sheet 
must be inserted into the mould and pressure 
applied within thirty seconds, otherwise it will 
have lost too much heat and its flexibility will 
have been greatly reduced. It is also desirable 
to have the chill taken off the mould in order to 
prevent sudden chilling of the preheated sheet. 
As the material when formed is stable at 50 deg. 
Cent., the mould may be kept at any tempera- 
ture up to 50 deg. Cent., but after the operation 
it must be allowed to cool, otherwise pieces 
pulled from the hot mould will not retain their 
correct shape during cooling. More experience 
is required before the pressure required for a 
specific article can be stated definitely. For a 
simple right-angled bend a pressure of 4 Ib. per 
linear inch is sufficient to form jin. sheet. 
For }in. thickness the pressure required goes 
up to 50 Ib. per linear inch. 

If a domed article with a flange is required the 
pressing process is less simple. As soon as one 
starts to press a dome, the flange will exhibit 
a series of creases and the sheet will eventually 
form folds. This is a trouble which metal 
pressers have always encountered and is due to 
the fact that excess material is present where 
it is not wanted. To overcome this defect it is 
necessary to use a pressure plate as a clamping 
ring during the drawing operation. 
Accompanying engravings illustrate articles 
formed in accordance with the above-described 
methods. 








Tae Lares Mr. G. A. Houcues.—lt is with regret 
that we learn of the death, in his eighty-fourth 
year, after a stort illness, of Mr. G. A. Hughes, the 
principal and proprietor of the London Electric 
firm, South Croydon. The business is being carried 
on as before. 
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CIVIL ENGINEERING 

UNDER the title “ Civil Engineering as a 
Career,”’ the Institution of Civil Engineers 
has just issued a pamphlet which traces very 
briefly the history of civil engineering, and 
deals in detail with the general education and 
the scientific and practical training desirable 
for those who intend to enter the profession. 
It has been written as a guide for young men 
and for their parents and guardians, who are 
considering their future lives. In all respects 
it is admirable. Well written and lucid, it 
gives in a concise form the information that 
those concerned need. In a series of short 
chapters it outlines the nature of the eleven 
branches of civil engineering, and in each case 
indicates the prospects it offers. The Com- 
mittee responsible for its preparation, of 
which Sir William Halcrow is Chairman, is 
to be thanked for a publication which will be 
of inestimable value to all those who are 
examining civil engineering as a career. It 
may be of service to mention here that copies 
may be obtained from the Institution, Great 
George Street, Westminster, for ls. 

In an introductory chapter to this pam- 
phlet, the Committee remarks that “all 





great civil engineering works arise from man- 


kind’s needs and therefore the background of 
all civil engineering training is the study of 
man, his thoughts and his interests.” Whilst 
there is no branch of engineering of which 
that is not true, it is more manifestly true 
of civil engineering than of any other. It is 
only necessary to consider the immeasurable 
influence of works of irrigation and transport 
in, say, India, works which have affected 


7} the health and contentment, even the very 


lives, of millions of people, to see how inti- 
mately the civil engineer is concerned in the 
welfare of mankind. Furthermore, no one 
who has studied the history of those 


Sjtremendous undertakings can fail to be 
impressed by the importance of study 


of the people affected, and of the charac- 
ter of the pioneers who carried out the 


2|schemes. Civil engineering is, moreover, dis- 


tinguished by the fact that many of its 
greatest works—so far as British engineers 


2}/are concerned—are carried out in foreign 


climes for foreign people. For such work 
more than technical ability is needed. “ The 
first essential,” says the Committee, “is 


character, for without those qualities of 


79 
character which constitute personality and 


initiative the career of an engineer will be 


5| strictly limited, no matter how well founded 


he may be in engineering science.’’ To the 
end of time it will always be a matter of 


°|divided opinion whether the old form of 


classical education;in which many of the great 
engineers of the past were brought up, was a 
better builder of character than the modern 
form. But there is general agreement, 
certainly in the great Institutions, that a 
liberal education ought to form the basis of 
an engineer’s upbringing. Young men them- 
selves, and not infrequently their parents, 
are sometimes, perhaps too often, intolerant 
of this view. Not only do they want to get 
down to “useful” studies at the earliest 
possible moment, but in subsequent years 
devote themselves so exclusively to their 
Advices | work that they neglect subjects that would 
broaden their outlook and, as experience 
shows, make them more useful in their 
careers. As the Committee puts it, “the 
higher posts in the engineering profession 
demand technical skill of a bigh order allied 
to a sound knowledge of human affairs, 
backed by that intellectual capacity which 
can give due expression to technical matters. 
The problem has always been how to com- 
press into a young man’s training scientific, 
technical, and liberal education. If full 
advantage be taken of it, there is little doubt 
that a university education has the greatest 
advantages in this respect. The Committee 
sums them up admirably: “The close and 
intimate association during three or more 
years of undergraduateship with teachers of 
experience and repute; ‘the freedom to 
develop powers of application and indivi- 
duality on the basis of independent study, 
and to share the corporate life of the uni- 
versity in common with other undergraduates 
pursuing studies of considerable variety and 
with differing outlooks and objectives ; the 
association in greater or less degree with 
original research which is being carried out 
within the university, must all tend to 
stimulate a broad outlook and a sense of 
initiative which will prove invaluable to the 
individual who is to follow a professional 
career which calls for knowledge over a wide 
field of human endeavour, and for associa- 
tions with men from other walks of life. 





” | benefit of the community at large. 


We greet with hearty approval the comments 
and advice upon the early professional career 
of the young engineer -contained in the 
pamphlet. We notice that it recom. 
mends him to seek rather for opportunities 
for increasing his knowledge and experience 
than maximum salaries, that it stresses the 
should-be obvious fact that unless the 
employee shows initiative and industry he 
cannot look for the help and encouragement 
of his employer, that he should not hesitate 
to change his employment in order to 
gain new experience, and that if he 
gets a chance of going abroad he 
should take it. Combined with all this 
advice, the pamphlet gives practical infor. 
mation about civil engineering as a career 
which will be of the greatest value to the 
aspirant. The Institution of Civil Engineers 
bas done great services for young engi- 
neers ; the preparation and publication of 
this pampblet is not the least amongst them. 


Reconstruction in the Engineering Industry 

In a memorandum on “ Post-War Recon- 
struction in the Engineering Industry,” 
issued during the past week by the National 
Engineering Joint Trades Movement, the 
general proposition is put forward that for 
the maintenance of the full employment 
policy to which the Government is pledged 
no less than for the encouragement of exports 
upon which the creation of a rising standard 
of living in this country depends, the Govern- 
ment should proceed at once to decide upon 
the future organisation of the engineering 
industry. Little fault can be found with such 
a statement, for it is clear that during the 
process of conversion and whilst scarcity of 
manpower and many materials persists, it 
is necessary that the Government should 
decide upon priorities and allocate resources. 
But it is further suggested by the Movement 
in commenting on the memorandum that the 
Government should be helped by an Advisory 
Engineering Board composed of equal num- 
bers of representatives of both sides of 
industry with an independent chairman, and 
that the objects of that Board should be “ to 
define the tasks and targets of the various 
sections of the industry so that manpower 
and capacity can be adjusted to require- 
ments in an orderly manner ; to raise effi- 


* ciency in industry; and to minimise the 


misuse of trained labour and capacity, pre- 
venting local pools of unemployment, and 
the re-creation of depressed areas.” In a 
sentence, the proposition appears to imply 
that the Government should indefinitely 
continue into peace many of those controls 
upon the activities of the industry that it 
was necessary to impose in war. 

It would be foolish to deny some of the 
strictures upon the pre-war organisation and 
efficiency of the engineering industry ex- 
pressed inthe memorandum. For the war 
did reveal the existence of certain weak- 
nesses. There are, too, we believe, few 
modern supporters of that full policy of 
laisser-faire, wholly denying the right of the 
Government to interfere, to which indus- 
trialists and professional men were so wedded 
in’ the nineteenth century. Experience 
showed that it handicapped progressive and 
enlightened employers in competition with 
the less scrupulous, and that Government 
action in the imposition of various regula- 
tions and controls was desirable for the 
But it is 
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very far cry from such negative legisla- 

tion, laving down minimum standards and 

preventive of conduct~prejudicial to the 
general interest, to the much more positive 
propositions also contained in the memo- 
randum under consideration. ‘‘ We con- 
sider that a policy aiming at full employ- 
ment and given social priorities demands 
that the Government should play a very 
positive r6le in directing and guiding the 
activities of individual firms and groups of 
firms, and be fully informed of the production 
expansion (or contraction) plans of private 
enterprise.” From time immemorial it has 
been one of the responsibilities of Govern- 
ment to provide conditions under which 
industry could flourish. Throughout history, 
Governments have entered into international 
agreements intended to encourage trade, 
even to the extent of stimulating the develop- 
ment of selected industries regarded as essen- 
tial to the country’s well-being, to the detri- 
ment of others less highly regarded. In these 
modern d#ys, too, it is expected that they 
shall give further help by providing export- 
ing industries with information regarding 
prospective markets and conditions of trade, 
and by providing assistance in various 
other ways. At home it is realised that 
taxation policy, notably in relation to 
allowances for depreciation, has its effects 
upon the rate of renewal and modernisa- 
tion of plant, and it is now further argued 
and generally accepted that much can be 
done to raise technical and craft standards 
by improving education and to ensure that 
research is ably~ conducted by providing 
financial and other encouragement. The 
question as to whether the Government 
should have positive powers to decide upon 
the distribution of industry remains in dis- 
pute. But its right by the provision of 
specially encouraging conditions to attract 
industries to particular situations, notably 
the “special areas,” is hardly a matter for 
debate. So far as the memorandum refers 
to such means of influencing industry, we 
can agree with its propositions. For all these 
methods are indirect, and within the limits 
they define they permit the initiative of 
private enterprise to operate freely to the 
advantage of all concerned. 

Whilst scarcity conditions rule during the 
reconversion of industry, we can again agree 
with the writers of the memorandum that it 
is necessary that the Government should 
retain some positive control over resources 
and make decisions upon priorities. But, 
though under war conditions, when the 
Government is the only buyer of importance, 
a policy of intervention in the concerns of 
individual firms may operate successfully, it 
is impossible to believe that governmental 
machinery is adapted to understand fully the 
problems of individual companies, or even of 
combines, in time of peace. Particularly does 
that remark apply to the engineering industry 
which manufactures an enormous diversity 
of products and supplies a multiplicity of 
markets. The diversion of Government 
effort from the provision of broad general 
conditions favourable to the desired develop- 
ment in such an industry, to “ directing and 
guiding the activities of individual firms and 
combines,” as the Movement proposes, would 
be the least effective method of promoting 
its well-being and efficiency. Nor would it 
be a policy that the engineering industries 
could view with any favour. 








Obituary 





WILLIAM KIDD 


Mr. Wiu14m Kipp, who died recently at 
the age of eighty-four, was a distingui 
civil engineer in the field of harbour and dock 
construction. He was professionally edu- 
cated at the Heriot-Watt College, Edinburgh, 
and in the offices of the Edinburgh civil 
engineers, Messrs. Meiks. He was a Prize- 
man of the Institution of Civil Engineers and 
a member for over half his lifetime. 

In his younger days he carried out harbour 
works at Eyemouth, at Blyth, Northumber- 
land; at Loftus, and on the North Coast of 
Scotland. Later he built the incompleted 
harbour, which is well known to visitors to 
the Old Town in Hastings, and was respons- 
ible for dock alterations in Plymouth for the 
G.W.R. In 1900 he went to Hong Kong and 
there built a large dock for the Admiralty, 
followed in 1904 by another at Bombay for 
the Royal Indian Marine, where he also 
played a part in the preparation of the Back 
Bay reclamation scheme. 

During the Great War he worked for Mr. 
Lloyd George’s Ministry of Munitions, and 
built a large munition factory at Birtley. 
Later in that war he prepared the project for 
a battleship canal between the Forth and the 
Clyde. The scheme was abandoned at the 
end of the war in its original form, but 
modified versions of it for smaller ships came 
before the public at intervals during the 
inter-war years in connection with plans for 
providing employment. After the war he 
made consultative visits to India in connec- 
tion with the establishment of locomotive 
construction factories and went to the Sudan 
in connection with the Gezira irrigation 
scheme. In later years he took much interest 
in and wrote valuable studies on flood control 
of the Thames and on the Channel Tunnel. 

William Kidd was distinguished by a very 
broad and comprehensive grasp of the funda- 
mentals of large-scale construction work. 
His favourite hobby was country walking, 
and even in London he usually walked to and 
fro daily across the parks between Bayswater 
and his office in Westminster. He was a 
skilled landscape and architectural draughts- 
man. 


AYLMER AUGUSTUS LIARDET 


WE regret to learn from Leyland Motors, 
Ltd., of the death, on Monday, February 
18th, in his sixty-seventh year, of Mr. Aylmer 
Augustus Liardet, the managing director of 
the company. Mr. Liardet had, we learn, 
been in indifferent health for a considerable 
period. He joined the firm as general 
manager in 1923, and was elected to the 
board in October, 1938. On the death of the 
late Mr. Henry Spurrier in April, 1942, Mr. 
Liardet was appointed managing director of 
the company. He was the son of a retired 
Army officer, residing at Newton Abbot, and 
received his education at Blundells School, 
with the intention of entering the Army. He 
was, however, prevented by illness from 
taking his Sandhurst examination, and 
deciding on an engineering career, was 
apprenticed to Vospers, Ltd., and later at 
the Royal Dockyard, Portsmouth. 

His first post was with a firm of consulting 
engineers in Westminster, whom he repre- 
sented in Paris for a period. In 1902 he 
joined the firm of Thwaites Brothers, of 
Bradford, as works manager, and became a 
director of the firm in 1910. During the 
1914-18 war Mr. Liardet undertook the 
management of a Ministry of Munitions shell- 
making factory. In 1923 he joined Leyland 
Motors as general manager, and spared no 








pains to raise the industrial relations within 
the company to a very high level. 

He was a born leader, and well understood 
the art of maintaining discipline whilst 
retaining the loyalty and affection of his 
staff, and his workmen. He did much to 


hed | make good the financial losses the company 


had sustained after the termination of the 
war, and he assisted in establishing it on a 
firm and prosperous basis. He was greatly 
esteemed and admired by his colleagues, and 
his death will be mourned by a large circle of 
friends. 





ROBERT WILSON 


Many of our readers will learn with deep 
regret of the death of Mr. Robert Wilson, the 
Editor of The Iron and Coal Trades Review 
which occurred suddenly, in London, on 
Monday, February 18th. Robert Wilson, 
who was in his forty-third year, was born at 
Larkhall, in Lanarkshire, and was the son of 
a colliery owner, coming from a family with 
deep roots in the coal industry. On com- 
pleting his education, he decided to take up 
metallurgy as a career, and after studying at 
the Royal Technical College, Glasgow, he 
joined the staff of Colvilles, Ltd. In later 
years he was transferred to the Clyde Alloy 
Steel Company, Ltd., with which he remained 
for some years. 

In 1928, Mr. Wilson joined the editorial 
staff of The Iron and Coal Trades Review, and 
first became metallurgical editor and then 
assistant editor of that journal. He suc- 
ceeded to the editorial chair in 1944. He did 
not enjoy robust health, and early last year 
he suffered a serious illness, from which he 
really never recovered, although he insisted 
on remaining in harness. He was well known 
throughout British mining, iron and steel 
and metallurgical industries, and he made 
many friends. He was a member of the Iron 
and Steel Institute. His death at a compara- 
tively early age will be widely regretted. 








Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 


CRANE LOADS 


Sir,—Since you were good enough to print 
my letter regarding the marking of weights on 
plant in your issue of January 25th, I should be 
grateful if I may be allowed to reply to Mr. 
W. B. Warwick’s letter published on February 
8th. 

Of all the replies received both through the 
technical Press and direct, this gentleman is the 
only one who has not fully endorsed the facts 
and proposals originally set out by me. I 
might also add that one very prominent engi- 
neering company, whose name is a household 
word, has written to say that they have such a 
system as advocated by me already operating 
in their factory. 

First, Mr. Warwick states that he is of the 
opinion that most slingers over-estimate weights 
to be lifted, and that under-estimation is not the 
cause of many failures of tackle. In reply to this 
statement, may I say that our works, which 
carries out the annealing, testing, and repair of 
chain slings, is very fully occupied in repairing 
broken chains and chains having links stretched 
or cracked. Since chain slings have a safety 
factor of 4:1, the only possible cause of such 
failures can be due to over-loading, either static 
or shock. If, as Mr. Warwick suggests, under- 
estimation of loads is rare, then such over- 
loading of tackle can only be deliberate, which 
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I find difficult to believe. Can Mr. Warwick 
suggest any other cause of the many chain 
failures, the repair of which keeps so many chain 
specialists busy ? 

Secondly, Mr. Warwick turns to the subject 
of cranes, and here I must say that I thought 
it was clear that my letter dealt with the subject 
of lifting tackle—clearly defined under Sec. 23 
of the Factories Act—because I do not believe 
that a slinger’s estimation of weights has any 
bearing on production shop crane failures, since 
the majority of manufacturers have installed 
lifting machinery capable of handling the 
heaviest loads in production. 

Finally, Mr. Warwick does not approve of my 
suggestion that castings exceeding 5 cwt. in 
weight should have the weight cast in, and goes 
on to refer to the well-known fact that castings 
are liable to exceed the designer's weight. I 
advocate a minimum of 5 cwt. for the marking 
of castings since lifting tackle designed to carry 
less than this load is rare. 

In conclusion, in support of my proponsia, 
may I recount a true story which happened to 
me personally when in a client’s works recently ? 
I saw a slinger preparing to lift some structural 
steel, and asked him how he knew that his sling 
was strong enough, to which he replied : ‘* Well, 
I first of all lift it a few inches, and if the chain 
don’t break it must be alright, see!” 

M. F, Barnes. 

Birmingham, February 12th. 


POPPET VALVE GEARS ON LOCOMOTIVES 

Srr,—The position of this newcomer to the 
family of locomotive valve gears puzzles me. 
As there has been a feeling for some time in the 
locomotive world that separate timing of 
admission and exhaust would improve the 
engine performance, and as the various cam or 
poppet gears are the outcome of this feeling, I do 
not understand why this gear has not been 
more widely used. In this part of the world it 
is difficult to get reliable information as to 
developments, so that I may be under a mis- 
apprehension as to the use of the gear. It has 
been tried on the S.A.R., but later engines are 
not fitted with it. What I would like to know 
is this: what is the present-day position of the 
poppet gear (in its various forms) in the loco- 
motive world ? Does it solve the problems con- 
nected with the use of a single valve, or does it 
only do so at the cost of introducing difficulties 
of its own ? 

I have heard it said that these gears cost too 
much to maintain. Supposing this was the case, 
cannot the position be improved in some way ? 
A new device usually has defects of some kind 
which can be remedied by the experience 
gained in service. 

I would like to mention the Walschaerts 
valve gear. This gear is now 100 years old 
(1844), and in its original form seemed to be 
little used until, altered and improved, it is, 
I believe, about the most widely used valve 
gear in the world. Its progress in the last thirty 
years has been especially rapid. In its most 
recent form the ‘long-stroke” Walschaerts 
gear, is claimed, I believe, to be superior to 
the cam gears. But surely this last improvement 
has taken rather a long time. [If it really takes 
a hundred years for a valve gear to develop, it 
is a bad lookout for the poppet gears. 

An interesting thing, too, is that there seem 
to be “‘fashions’’ in valve gears, a particular 
form being much used until it is superseded by 
something else. Probably this would be 
influenced by the ideas of the C.M.E. concerned. 

I hope this letter will not be construed as a 
criticism of anything or anybody, for it is not, 
but is merely a plea from a bewildered individual 
for someone better informed than himself to 
throw some light on the position. 

A. E. F. Spence. 

Wynberg, Cape Province, 

South Africa, January 22nd. 


At a meeting of the Institution of Mech- 
anical Engineers, last Friday, February 
15th, 1946, a paper, entitled “ High-Pressure 
Gear Pumps,”* by T. E. Beacham, B.Sc. 
(Eng.), M.I. Mech. E., was presented. The 
following discussion took place. 


Discussion 


Mr. A. E. L. Chorlton said that it struck 
him, on reading the paper, that a great deal 
must depend, in view of the pressures used, 
on the accuracy of machining, which must 
demand special care. He would also like to 
know whether a gear pump of the type 
described in the paper could be used as a 
damper to damp out torsion vibration of a 
crankshaft. Many crankshafts failed from 
that cause when passing through a critical 
period. 

APPLICATION TO GUN TURRETS 


Captain A. G. Frazer Nash said that one 
of the uses of gear pumps referred to was for 
the power operation of gun turrets, with 
particular reference to aircraft. In the case 
of British aircraft used throughout the war, 
the majority of gun turrets were direct 
hydraulically operated, the source of power 
being a gear pump driven from the main air- 
craft engine. From the operational point of 
view it was necessary for the turrets to be 
operated only when the machine was in 
flight, and in this condition the range of 
engine speed was sufficiently constant to 
enable the constant-displacement gear pump 
to provide a steady source of power for turret 
operation. Moreover, with the system of 
valve control employed, whereby the oil had 
@ free circulation until the turret was actually 
in operation, the heat generated by the small 
amount of surplus energy was not only easily 
dissipated by the pipe line, but was in fact 
useful in keeping some degree of warmth in 
the system. The warmth was not of any 
great practical value to the gunner, though it 
did help to keep them alive. The gear pump 
was therefore suitable and was, in fact, very 
satisfactory as a source of supply for aircraft 
turrets. The number of Beacham pumps 
used for this purpose ran into colossal figures. 

Hydraulically-powered turrets using the 
same typeof control were, however, also widely 
used in tanks and for light naval mountings, 
in corvettes and in some cases in larger 
ships, and each of those applications pro- 
duced its own individual requirements. In 
the case of tanks, the main engines still pro- 
vided the source of power for driving the 
pump. Unlike the aircraft engine, however, 
the maximum speed of traverse on the turret 
was still required to be available with the 
engine running at low revolutions. The 
pump, therefore, had to be capable of giving 
the maximum delivery required at all revolu- 
tions. A constant-displacement pump pro- 
duced an excess of power and consequently 
heat when running at higher revolutions, and 
in the tank there was no long length of pipe 
line to dissipate this heat. It was therefore 
found necessary to employ a pump with an 
automatically variable delivery. No suitable 
pump being available, one had to be pro- 
duced ; and to that end they designed an 
eleven-eylinder piston type swash pump, 
capable of giving the maximum delivery at 
low revolutions and yet being equally com- 
fortable when giving a minimum delivery at 
maximum revolutions. This was, in fact, 
successfully produced and, with very little 
modification, production on a large scale had. 

* An abstract from the paper appears on page 182 
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been continued throughout the war for both 
tank and marine turret use. 

In the case of marine turrets—and he had 
in mind there the light type one-man mount. 
ing as used by coastal forces and for anti. 
aircraft purposes on corvettes, and sometimes 
on larger ships, the requirements and con. 
ditions again were somewhat different. 
Whilst the main engines of the lighter craft 
were available in general at. sea, it was neces. 
sary also to employ auxiliary units both for 
general purposes on the larger craft and in the 
lighter craft when the main engines were out 
of action. It might be necessary to start up 
if attacked with the main engines quite cold. 

So far as the pumps driven by the main 
engines were concerned, a similar require. 
ment to that-of the tanks, namely, variable 
delivery, was necessary, and, although gear 
pumps could be used satisfactorily when 
driven by auxiliary power, a new’ objection 
arose to their use, namely, lack of silence, 
which was apparently extremely important, 
for various communication reasons. The 
cause of the noise appeared to be twofold: 
first, the actual mechanical noise of the gears 
themselves, which he imagined to be inherent 
in a straight-tooth gear pump ; and secondly, 
the cyclic variation in flow again inherent in 
that type of pump, the combined effect of 
which was sufficient to render the pump 
unacceptable for certain operational con- 
ditions. To meet that difficulty, a constant- 
flow vane pump was employed, the internal 
contour of which was of such a shape that 
there was almost no cyclic variation in the 
flow of the liquid. This had the effect of 
reducing the noise to a satisfactory degree. 


Furst Freep Systems 


Mr. C. A. Pugh said that’in the preamble to 
the paper the author mentioned the fact that 
both gear and vane type pumps were used for 
fuel feed systems, and gave possible reasons 
why the vane type pump was preferred to the 
gear type pump for that duty. The author 
made the point that vane type pumps had 
been used as fuel pumps in preference to gear 
type pumps because of claims to less suscepti- 
bility to wear of the vane type and conse- 
quently their better suction lift character- 
istics ; but personally he took the view that 
that was not the principal reason for such a 
choice; he thought the reason was their 
extremely low unswept volume and high 
volumetric efficiency at low pressure, which 
suited the conditions under which they were 
required to operate. 

He himself had been concerned with the 
development of both types for fuel feed pur- 
poses. The vane type had been used exten- 
sively for some years on Bristol, Ford, 
“Merlin” and Rolls-Royce “ Griffon” 
engines for low pressures not exceeding 40 Ib. 
per square inch, and the gear type for the 
pumping of paraffin or tractor vaporising oil 
at pressures up to 2000 lb. per square inch 
for fuel feed systems on gas turbines. The 
power jet Whittle engine and the Metro- 
politan-Vickers unit had been fitted with 
such pumps which would operate up to 
1000 Ib. per square inch. The gear type 
pump was chosen for this duty because of its 
simplicity, robustness of construction, and 
ease of manufacture. 

On this last-mentioned development. he 
had encountered most of the difficulties 
revealed by the author, together with many 
other troubles associated with fluids of very 
low viscosity which were highly volatile and 
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had in themselves negligible lubricating 
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properties. His own experiments confirmed 

the theory that in pumps generally the flow 
along the various leakage paths was viscous 
ir character, and that the total leakage was 
substantially independent of speed, but he 
had no evidence bearing on the theory that 
most of the loss in pressure head along the 
leakage paths was in providing the kinetic 
energy in the leakage stream when using 
fluids of low viscosity, 

The author had shown the effect of the 
rate of change of volume in the tooth spaces 
on the pressure side of the pump, which could 
result in a considerable variation in line 
pressure, and had shown the necessity for 
providing relief, ports to prevent fluid 
becoming trapped between the teeth, but 
had not dealt with the effect of the rate of 
change of volume in the tooth spaces on the 
suction side of the pump, which was very 
important when using volatile fluids and 
might even present difficulties with ordinary 
hydraulic fluids. That might explain why 
the performance of the author’s single-stage 
pump at higher speed fell off, as indicated in 
Fig. 8. 

Ta conclusion, he took the view that with 
the increasing demand for higher pressures 
more consideration would have to be given to 
the rigidity of the body of the pump if gear 
pumps were still to hold their own against 
the more complicated multi-stage piston 
pumps. He also thought that the trend in 
design should be towards larger units, to 
reduce the slip/capacity ratio by increasing 
the lengths of the leakage paths and so 
improve the low-speed performance. That 
would to some extent offset the cavitation 
troubles which, as he had indicated, occurred 
at high speeds. 

Mr. A. C. Barnes asked whether the author 
had considered designing pumps with a tooth 
form which avoided the compression of 
trapped fluid, and what disadvantages there 
were in that, apart from the production of 
non-standard tooth form. On end thrust, 
apparently a scheme had been developed 
whereby end thrust was virtually a matter of 
balance between the gears. He knew of 
another firm which had done the same thing. 
He hoped the author would deal with that 
in his reply. 


Lire or GEAR Pumps 


Mr. H. Wavell, referring to dimensions of 
wear after test, said it was remarkable to 
find, after type test runs of 100 hours, that 
on the fundamental surfaces the wear did 
not exceed 0-0002in. They had frequent! 
been asked the life of the pump. Although 
they had no official figures, under Air 
Ministry requirements the service life was 
200 hours, after which they were returned for 
overhaul, That procedure was repeated, but 
unfortunately they had no log indicating the 
total hours run in service. They themselves 
had run a pump in their factory for over 6000 
hours, which was equivalent to running day 
and night continuously for nine months. 
That pump was used for circulating oil for 
cooling purposes, and was still giving a satis- 
factory performance when dismantled at the 
close of their contracts, 

Mr. F. H. Towler asked whether the author 
had any information, and whether any 
statistics had been compiled, as to the 
relative life of the gear pump as compared 
with the ram pump on aircraft. It was well 
known that numbers of axial ram pumps and 
radial ram pumps were used on aircraft, 
particularly in the U.S.A. He believed that 
most of the American aeroplanes had ram 
pumps, and it would be of interest to know 
whether there were any statistics giving the 
relative life of the pumps. 

Mr. E. R. Stables thought that the ideal 





pump for aireraft use would run at high 
speed ; it would automatically unload itself 
when it reached its maximum ‘pressure ; it 
would require no cooling circuit; and it 
would have approximately constant work 
characteristics, t.e., at above a certain pres- 
sure its delivery would fall off as the pressure 
increased. That was asking a great , arid 
probably too much, but he wondered whether 
the author had considered that aspect of the 
question. 

He would like to ask three questions. 
First, was there an ideal tooth form for a 
gear pump, and, it so, what was it? What 
were the advantages of, say, the cycloidal or 
any other form over the involute ? Secondly, 
what other methods of interstage balancing 
or relief existed? Thirdly, what were the 
main points of interest from the aspect of 
design when the arrangement was used as a 
motor ? 

Mr. R. Hadekel said there was one point 
which the author had underlined, and which 
seemed to be a very crucial feature of all 
gear pumps, and, in fact, of various other 
pumps of similar general appearance, such as 
ring pumps, and that was the question of side 
clearances and also the related question of 
deflections. With regard to the latter, a few 
calculations which he had occasion to make 
at one time showed that deflection could be 
very formidable indeed, and when one got 
up to high pressures—high pressures so far 
as gear pumps were concerned—of about 
1500 lb. per square inch, it was necessary to 
have quite fantastic thicknesses of metal to 
keep the side clearance really low as the 
pressure rose. The pumps shown in the 
diagrams seemed to him to be, if anything, on 
the thin side. The curving down of the 
delivery curve shown in Fig. 14 was attri- 
buted to heating of the fluid, but he wondered 
whether that also was not due to deflection. 

Mr. H. G. Conway pointed out that gear 
pumps were available in this country with an 
output pressure of 2000 lb. per square inch or 
more, and aircraft pumps of that type and 
pressure had also been produced in large 
quantities in the U.S.A. Personally, what 
interested him most about gear pumps was 
why they had only recently reached that high 
level of development. It was not, appa- 
rently, due to any fundamental improve- 
ments in design but simply to improvements 
in manufacturing technique. In view of that, 
he thought that it was perhaps a pity that the 
author did not mention the manufacturing 
processes, and, in particular, the limits and 
tolerances allowed. 


LARGE GEAR WaTER Pumes 


Mr. H.. R. Lupton, M.C. (member), said 
that the Metropolitan Water Board had used 
a fair number of gear pumps for pumping 
water, but only in small-sizes, up to about 
15 gallons per minute, and to pressures of 
about 50 lb. per square inch, with one or two 
using higher pressures. Most of those had 
external gears, water being a bad lubricant 
for internal gears, but some had no external 

ears, It seemed to him that there ought to 
a considerable increase in their use for 
such other purposes. They were positive, 
they were of high efficiency, and they should, 
over a big field, be able to compete favourably 
with the centrifugal pumps, Which were now 
almost universally used in waterworks. 

He referred also to an application of gear 
pumps which had been made by the Water 
Board in connection with filtering plant. The 
pumps which they had used so far had two 
teeth only. He would like to know whether 
the author or anyone else present who was 
interested in gear pumps with large numbers 
of teeth would help them to extend the 








possible designs of pump for the job—he 








called them pumps, but they were also 
motors—so as to get a better result than was 
possible with the two-tooth mechanism. In 
particular, of course, a two-tooth mechanism 
had a rather irregular rate of delivery, and 
a rather irregular power absorption. That 
did not matter very much with the filters, 
but it did to a certain extent, and it certainly 
did with higher pressures, and militated 
against the quietest possible running. He 
would like to know therefore whether pumps 
of the type in question could be extended to 
large sizes, dealing with, say, 2,000,000 
gallons a day, or about 1400 gallons a minute, 
which would be about a hundred times bigger 
than the largest size shown in the paper. 

Mr. J. Lionel Daniels (member) said that 
he wondered whether the author had had 
any experience of using gear pumps for 
operating small hydraulic presses. They used 
gear pumps for low pressures up to 500 lb. 
per square inch very successfully, requiring 
capacities of, say, 6 to 10 gallons per minute 
but what he was interested in was pumps to 
give, say, 1, 2, or 3 gallons per minute at 

of 1 or 1} tons per square inch. 
These might be of the multi-stage type. 
Was it possible to have a comparatively large 
low-pressure pump as one stage and lead 
off from that and have two other stages to 
come up to the high pressure ? 

He had been alarmed by the reference in 
the discussion to a life of 200 hours. Even 
2000 hours meant only fifty weeks, taking the 
forty-hour week of which so much was heard 
nowadays, and customers required a life of 
from 10,000 to 20,000 hours. 


PULSATIONS 


Mr. J. M. Towler said he wished to deal 
with one point which had not been empha- 
sised by previous speakers, namely pulsa- 
tions, and their most serious consequence, 
noise. One could take any given pump and 
produce curves which looked very much like 
the author’s curves of pressure variation 
but if the pump was small it was 
almost noiseless, and if it was large the noise 
would be deafening. It was a problem on 
pumps of any type at high pressures, where a 
considerable amount of energy was being 
used to prevent those quite small pulsations 
being translated into terms of a very loud 
noise. The straight-tooth gear pump could 
be made more accurately, there being fewer 
tolerances than with the helical-tooth gear 
pump, and therefore on maximum pressure 
alone he thought it was clear that the 
straight-tooth gear pump had it; but the 
natural desire of customers for silent machin- 
ery very often drove them to something 
which was technically not quite so good, but 
very much more pleasant to live with. 

Mr. B. W. Pendred showed by means of a 
slide a form of diagram which revealed the 
action of the gear pump, and indicated in 
particular the rate at which the volume 
trapped between two-tooth contacts was 
contracting. He also developed the following 
formula for the output of a gear pump :— 


7 2 7/7 B\? 
Pay o—o)—F'(ER) 


in which P is the displacement per revolution 
per unit width, D the outside diameter of 
the gears, C the centres distance between the 
gears, B the base circle diameter, and N the 
number of teeth on each gear. That formula 
applied to a pump with no backlash. 

The author, in reply, said the discussion 
had covered a great number of points, and 
brought out a large amount of useful informa- 
tion, so that it would not be possible to reply 
to it without time for reflection. There were 
ene or two matters, however, to which he 
would like to refer. Mr. Chorlton referred to 
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the dependence of the results with gear pumps 
given in the paper on accuracy,-and that was 
perfectly true. With any form of rotary 
pump, the more accurately it could be made, 
the more one could get out of it. As far as 
the gear pumps mentioned in the paper were 
concerned, the accuracy on the drawings was 
+0-0005in. for the bore diameters, the 
depths of the bore, and the diameters of the 
gears. When the workpeople were new to 
the job, it was difficult to get that degree of 
accuracy, but after the operatives had been 
on it for two or three.years they could beat 
that, and it was possible to get down to 
something like +0-0003in. If that standard 
of accuracy could be improved—and he 
thought that standards were going up all the 
time—there was no reason why still better 
results should not be obtained. Mr. Pugh 
mentioned the same point, and referred to 
side clearances of 0-0005in. to 0-0007in. 
They had never been able to do anything as 
nearas that ; theirminimum side clearance had 
been 0-001lin., witha0-00lLin. limit—+.e., vary- 
ing between 0-00lin and 0-002in. Captain 
Frazer Nash had mentioned the pumps on 
tank turrets with a variable-speed engine. 
They wanted, of course, a variable stroke, 
and that was one case where a constant- 
capacity pump was not much good. Captain 
Frazer Nash had also mentioned the lack of 
silence of the gear pumps for marine work. 
On an aircraft, silence did not matter very 
much. That question had been raised later 
in the discussion. The easiest way to get 
silence was to make the gear slightly helical, 
and that involved some sacrifice of efficiency, 
so that for industrial pumps, where silence in 
most cases was an advantage, the balance 
was probably in favour of slightly helical 
gears. 








High-Pressure Gear Pumps* 


By T. E. BEACHAM, B.Sc. (Eng.), M.I. Mech. E. 


GEaR pumps belong to the rotary displace- 
ment class, which find a certain field of useful 
employment where centrifugal pumps cannot be 
used, either on account of the viscosity of the 
liquid, the pressure required, or the speed range 
of the drive, and where, on the other hand, 
piston pumps are too heavy or expensive. 

Such pumps depend for their pressure seal 
on close clearances between the working sur- 
faces, and thus in practice their usefulness is 
generally limited to applications in which the 
liquid is reasonably clean and where the work- 
ing pressure is low enough in relation to the 
liquid viscosity to prevent undue internal 
leakage. 

During the war gear pumps have been made 
literally in millions for various purposes in 
connection with aircraft, and some account of 
their use in this field may be of general interest. 

War aircraft make use of hydraulic pressure 
for many purposes, some of the particular uses 
for which rotary displacement pumps are 
employed being as follows :— 

(1) Low-pressure pumps for— 

Scavenging lubricating oil from engine 
crank case. 

Pressure feeding lubricating oil to engine. 

Feeding fuel to engine. 

Supplying hydraulic pressure for auto- 
matic pilot, gyroscopic bomb sights, &c. 

(2) Medium-pressure pumps (250 Ib. to 800 Ib. 
per square inch) :— 

For operating governor control of variable- 
pitch airscrew. 

For feathering variable-pitch airscrew. 

For operating hydraulic gun turrets, radio 
location apparatus, and _ special-purpose 
winches. 

For operating low-pressure undercarriages, 
wing flaps, bomb doors, &c. 





* Institution of Mechanical Engineers, February 15th. 
Abstract. 





(3) High-pressure pumps (above 800 lb. per 
square inch) :— } 

For operating high-pressure undercarriage 
systems, 

Phy operating change gear of supercharger 

ive. 

In the low-pressure category the use of gear 
pumps is standard practice for engine lubricating 
oil pumps. For the fuel feed, vane pumps, as 
well as gear pumps, are used. An advantage 
claimed for the vane pump for this service is 
that it wears less and so has a better suction lift 
than the gear pump after long periods of use. 
The comparison, however, is made between vane 
pumps with wearing parts made of hard 
materials and gear pumps with soft gears in 
light alloy casings, and any advantage in wear- 
ing qualities is probably due to materials rather 
than the type of pump. Vane pumps have also 
been used for low hydraulic pressures, but gear 
pumps are now normally employed. 

Medium-pressure pumps are now invariably 
of the gear type. For the variable-pitch air- 
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pressure spreading round thie periphery, modified 
to some extent by the driving torque, the effect 
of which is to increase the resultant thrust op 
the driven gear and reduce it on the driving 
gear. In some gear pump designs ports arg 
arranged in the circumference of the casing 
and connected to pressure and suction with the 
object of balancing the side load caused by the 
pressure, but this increases the internal lea 
to an extent that would be serious in the case 
of most medium and high-pressure pumps. The 
resultant side load on the driven gear may be 
some 75 per cent. of the difference between 
delivery and suction pressures acting over the 
projected area of the gear (t.e., width x outside 
diametér). On the driving gear the resultant 
load is less by an amount depending on the 
ratio of tooth depth to diameter. For a driving 
pinion having ten full-depth teeth the equivalent 
pressure on the projected area would be approxi- 
mately 60 per cent. instead of the 75 per cent. 
in the case of the driven gear. 

To keep the journal load as small as possible 


O 
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Fic. 1—Medium-Pressure Integral Pump for Operating Feathering Atrecrew 


serew governor control a variable-stroke piston 
pump was used on the original Hele-Shaw- 
Beacham airscrew designs, but this was replaced 
in the production models by a gear pump, as it 
was thought that the advantage of simplicity 
outweighed that of the saving in power obtained 
with a variable-capacity pump. 

For higher pressures the majority of pumps in 
service are of the gear type, but piston pumps 
are being increasingly used sometimes with a 
variable-stroke automatically controlled by the 
pipe line pressure. Some German aircraft\use 
an undercarriage pump of the screw type with 
two intermeshing scrolls connected by gears. 

Gear pumps used for aircraft are of the 
simplest type, in that they employ rotors con- 
sisting of plain spur gears, the meshing rotor 
being self-driven. Such pumps are simple and 
reliable. They can be run at high speeds, as 
there are no loose parts subject to centrifugal 
force, and with accurately shaped teeth they 
are reasonably silent. Round topped teeth 
and other special profiles! have certain advan- 
tages, but ordinary involute teeth are normally 
used because they can be produced economically 
with great accuracy with the standard gear 
cutting and grinding equipment used for trans- 
mission gears.? 

The author has been mainly concerned with 
pumps in the medium and high-pressure cate- 
gories, and the chief problems in connection 
with these have been :— 

(a) Load on journal bearings. 
(6) Internal leakage. 
(c) Wear. 

Load on Journal Bearings.—A heavy side 

load on the pinions is caused by the hydraulic 


1 See THz ENctneEr, 1929, Vol. 147, page 177. 

?The manufacturing tolerances laid down in B.S. 
Specification No.436 (for spur and helical ) in the 
case of twelve-tooth pinions permit only (for precision 
cut or ground gears) an adjacent pitch error ranging 
from 0-0007in. for 8 D.P. to 0-00lin. for 2 D.P. gears, 
with co! nding profile tolerances of 0-0002in. for 
8 D.P. and 0-0009in. for 2.D.P. ground gears and 
0-0004in. for 8 D.P. and 0-0016in. for 2 D.P. cut gears, 








it is therefore important to design the pump 
so that the required displacement is obtained 
with gears having the smallest practicable pro- 
jected area, and this normally means narrow 
gears with the fewest possible number of teeth. 
Pump with involute teeth can be made 
with as few as six teeth, but aircraft pumps have 
generally not fewer than ten. 

With ball or roller bearings heavier journal 
loads are often possible (especially where the 
lubricating qualities of the liquid are not good), 
and in such cases wider gears can be used than 
would be possible with plain bearings. With 
standard ball or roller races the difficulty is 
usually to accommodate bearings of sufficient 
load capacity, owing to the closeness of the 
gear centres. Needle rollers have been used 
successfully as they can be designed with a 
comparatively small outside diameter. 

In the pump illustrated in Fig. 1 a combina- 
tion of standard short roller races and needle 
rollers has been used, the driven gear itself 
forming the outer race for the needle rollers. 
With this arrangement the driving shaft can 
be supported on standard roller races of ample 
size. PTThe standard roller races used, when 
fitted, have no radial clearance, which makes it 
easier to arrange an oil seal which will comply 
with the somewhat stringent requirements laid 
down for British aircraft.* 

Medium-Pressure Pumps.—The pump shown 
in Fig. 1 was designed primarily for feathering 
variable-pitch airscrews and for this purpose, 
it is driven by a small electric motor switched 
on by the pilot when it is required to move the 
airscrew blades between their working and 
feathered positions. The pump uses engine 
lubricating oil and is required to operate over 
a range of oil temperature of 0 deg. to 70 deg. 
Cent. (158 deg. Fah.), the maximum working 
pressure being 600 Ib. per square inch. A safety 
valve is fitted in the pump casing arranged to 


3M.A.P (Ministry of Aircraft Production) specifica- 
tions in most cases do not permit a leakage in 
escess of 10 cubic centimetres per hour. 
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by-pass oil when 12001b. per square inch is 
reached. Although satisfactory for this par- 
ticular service, the arrangement of the safety 
valve in the manner shown should be avoided 
where possible, owing to the rapid heating 
which takes place when it blows. In fact, when 
testing the safety valve it was found that, with 
the pump outlet shut, the rise of temperature 
in 1 min. was sufficient to damage the oil seal. 
It is preferable to arrange the safety valve so 
that the by-passing oil circulates through 
sufficient length of pipe to dissipate the heat. 
The pump has stub tooth gears of 20 deg. 
pressure angle. The casing is of R.R. 50 light 
alloy, which was found to have reasonably good 
bearing qualities. The outlet from the gear 
chamber is made narrow so as to leave as much 
of the cylindrical surface as possible, and thus 
reduce tip leakage. The pocket at the end of 
the driving shaft is a closed one, and liquid can 
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Viscosity, 200 Redwood No. 1; 
lower curves at 5000 r.p.m. 


Fic. 2—Performance Curves for Pump shown 
in Fig. 1 


only leak in and out through the clearance 
between the gear and the face of the chamber. 
The pocket is thus under a pressure inter- 
mediate between delivery and suction, and the 
radial | across the gear face adjacent to 
the pocket is reduced. The end pressure on the 
shaft is carried on the ball race, the collar 
between the races and the gear at this end being 
of such a length as to prevent the gear touching 
either end face of the casing. With this con- 
struction end thrust from the drive cannot push 
the pinion face against the casing and cause 
wear. A further object was to reduce the leak- 
age through the end clearances by keeping the 
gear approximately in the centre of its end 
clearance, but experiments have failed to estab- 
lish any advantage in this respect over pumps 
with gears free to float. 

Fig. 2 gives some performance curves for the 
pump. : 

Internal Leakage.—Liquid leaks from pressure 
to suction around the circumference over the 
tips of the teeth, and across the flat end faces 
of the gears. The end leakage is partly radial 
and partly across the teeth in the neighbour- 
hood of the meshing point. In most cases the 
last-mentioned forms the greatest and the tip 
leakage the smallest proportion of the total, 
so that the end clearance of the gears in their 
chambers is more important than their diametral 
clearance. With good design and workman- 
ship there need be no leakage through the teeth, 
as it is possible to arrange that the driving 
contact forms an effective seal at all points. 

Test results on a number of different pumps 
on liquids ranging from petrol to heavy lubricat- 
ing oil are consistent with the theory that the 
flow along the various leakage paths is viscous 
in character and that the total leakage is inde- 


It is true that speed must have some effect 
because the leakage across the tips of the teeth 
is against the direction of motion and must 
diminish as the speed increases, while the leakage 
across the ends of the teeth at the meshing 
point is with the motion and must increase 
with the speed, but in pumps of the type 
described the net effect is negligible. 

The pressure head of the pump expends itself 
along the leakage paths partly in overcoming 
the viscous resistance and partly in providing 
the kinetic energy in the leakage stream. For 
kinematic viscosities in the region of 1 centi- 
stoke, the latter may form the major part of 
the pressure loss, but above 15 centistoke 
(about 70 Redwood) its effect appears to be 
negligible and the total leakage then becomes 
proportional to viscosity and pressure. The 
viscosity of the liquid in the actual leakage 
paths is not, however, necessarily the same as 
that of the liquid flowing into the pump. The 
chief cause of changed viscosity is the heat 
liberated by loss of power, which, as will be 
seen later, causes a considerable rise in tempera- 
ture in high-pressure oil pumps, where both the 
flow and specific heat of the liquid are small in 
relation to the power loss. 

The proportion of internal leakage to dis- 
placement thus depends largely on the factor 
—— d for low viscosity and 
speed X viscosity and for low viscosity an 
low speed, internal leakage limits the pressure 
at which the pump can be worked. This is the 
case with the high-pressure engine-driven under- 
carriage pump, as the drive for this has been 
standardised at engine speed or less,* and the 
pump must operate at the low engine speeds 
which obtain when the aircraft is coming in to 
land; and, secondly, the hydraulic fluid is 
necessarily of low viscosity in order not to 
solidify at the low temperatures which occur at 
altitude. 

Wear.—A_ small increase in the end or 
diametrical clearance of the gears in their 
chambers will cause a large drop in volumetric 
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Full lines for teeth corrected in accordance with British 

Standard Specification No. 436. 

Chain-dotted lines for teeth with half specified corrections. 

Dotted lines for teeth of more than standard depth. 

Displacement per revolution 
Volume of gear envelopes 





Volume factor = 





Tip width factor = ip Width x number of teeth 
Outer circumference 


Fic. 3—Characteristics of Gear Pumps with Equal Gears 
as Affected by Tooth Shape and Number of Teeth 


efficiency. Very little wear occurs with clean 
liquid. 

The pumps are sensitive to foreign matter in 
the liquid on account of the light alloy casings. 
The foreign matter liable to cause damage 
includes both dirt and scale from the pipes and 
hydraulic system generally and from metal 
particles abraded from the high spots of the 
pump itself, particularly in the early period of 
its life. Large particles gravitate to the peri- 
phery of the gear under the action of centrifugal 
force and score circumferential grooves in the 
casing while smaller particles embed themselves 
in the cages of the roller bearings and lap down 
therollers. For self-contained hydraulic circuits 
the use of pipes free from internal scale (i.e., 


light alloys, Tungum, or stainless steel) and 
efficient filtration, provide a complete remedy. 

Where for any reason a certain amount of 
foreign matter in the liquid cannot be avoided, 
it would appear that light alloy casings are a 
disadvantage on account of the ease with which 
abrasion takes place, and that what is needed 
is that both the gears and the cylindrical part 
of the easing should be as hard as possible. The 
flat ends of the casing, however, must be faced 
with softer material to minimise the risk of 
seizure. In such cases (7.c., where dirt is present 
in the liquid) it may be advisable to employ 
lower speeds to minimise the centrifugal action 
on the dirt particles. 

Tooth Form.—The earlier of the designs illus- 
trated were fitted with stub tooth gears. The 
teeth of these have wide tips which diminish 
the internal leakage around the circumference, 
but, on the other hand, the pumping capacity 
is some 20 per cent. less than with gears having 
teeth of standard depth. The leakage across 
the tips is a minor part of the whole internal 
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leakage, so that on the whole stub teeth are a 
disadvantage, and in subsequent designs teeth 
of standard depth were used. To ensure proper 
tooth action with gears having small numbers 
of teeth of standard depth, it is usual to make 
them with a pressure angle greater than 20 deg. 
There is no difficulty in doing this with 20 deg. 
cutters, providing that a generating process is 
used, as by adding suitable corrections to the 
addendum and centre distance, the pressure 
angle is automatically increased.5 In B.S. 
Specification No. 436 standard corrections are 
recommended.® 

It is possible to use much smaller corrections 
than those recommended in the B.S. Specifica- 
tion. Reducing the correction widens the tip 
and increases the arc of tooth contact without 
affecting the volume factor, but at the expense 
of an increase in the amount of sliding at the 
line of contact between the teeth. 

In the latest of the designs illustrated, the 
corrections were approximately half those 
recommended in the B.S. Specification. The 
gears had twelve teeth and were made of case- 
hardened steel, and no wear on the tooth profile 
was observed in 100-hour tests. It may be, 
however, that with softer gears the full correc- 
tion should be employed. 

For gears of twelve teeth or more it may be 
an advantage to use teeth of greater depth 
than standard. With long teeth it is possible 
within a given diameter to obtain the same 
capacity with a larger number of teeth giving 
less fluctuation in flow and a longer are of tooth 
contact, but here, again, the amount of sliding 





5 See Dyer, L. L., 1933-34, “‘ proceedings,” Inst. Auto-. 
mobile Engineers, Vol. XXVIII, page 525, ‘ Oil Pump 
Gear Design.” 

* For equal gears of n teeth the standard addendum 
is multiplied by 1+ 0-02 (30—n), and the centre distance 
i d by t he from twice the increase 
in addendum for twenty-five-tooth gears to 1-6 times 
the i for ten-tooth gears (the variation compensat- 








‘This is not the case with German aircraft engines’ 
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between the teeth is increased, and it is possible 
that hard teeth are necessary to prevent wear. 

Fig. 3 shows graphically how pressure angle 
tip width and are of tooth contact vary for 
gears corrected in accordance with the. B.S. 
Specification compared with gears in which 
only half the standard corrections are used. 
On the same diagram the dotted lines indicate 
the increase in capacity and arc of contact 
possible with long-tooth gears. 

Heating Effect.—In all the pumps tested the 
volumetric efficiency/pressure curve follows a 
straight line until leakage and pressure are high. 
After this it takes a downward turn at some 
point. With constant clearance and constant 
viscosity the curve should remain straight. The 
relationship between leakage and pressure may 
be affected by :— 

(a) Increase of viscosity with pressure.’ 

(6) Increasing clearances caused by deflec- 
tion of casing under pressure. 

(c) Decrease in viscosity caused by heating 
in the pump. 

(d) Increase in clearances caused by differ- 
ential expansion. 


Factor (a) should tend to diminish the leakage, 
and (5), (c), and (d) increase it. 

Insufficient rigidity in the casing can un- 
doubtedly cause increase in leakage, but this 
can be avoided by taking due care with the 
design in this respect. 

With oil pumps, reduction in viscosity due 
to heating in the pump may be considerable, 
and much larger than any increase in viscosity 
with pressure. The viscosity of the liquid in the 
leakage paths may be reduced by local heating 
caused by the drop in pressure along the path, 
and by the general heating of the liquid in its 
passage through the pump caused by the overall 
losses. 

Fig. 4 gives the result of an experiment 
carried out by the research engineers of Messrs. 
Rolls-Royce on a small Integral pump, and 
illustrates the heating effect. in a somewhat 
exaggerated form. 

The pump was a very small one with a stiff 
casing, so that the effect illustrated may be 
taken as entirely due to change in viscosity 
caused by pressure and heat. The pump was a 
smaller edition of that shown in Fig. 1, and 
was normally used at 600 lb. per square inch, 
5000 r.p.m., on engine oil at 70 deg. Cent. 
(158 deg. Fah.). For the purpose of this experi- 
ment it was run at 3000 r.p.m. on oil at 90 deg 
Cent. (194 deg. Fah.), and at pressures up to 
2000 Ib. per square inch. The lower curve in 
the di shows how the temperature of 
the outlet from the pump rises roughly in pro- 
portion to power loss/delivery. A further curve 
has been added below, translating the tempera- 
ture curve into kinematic viscosity. 

It would appear therefore that the ratio of 
internal leakage to displacement for any given 
pump (above the viscosity limits mentioned on 
page 183) might be written as proportional to 


Pressure 
Speed x viscosity x heating factor 





and that the heating factor depends mainly on 
the ratio power loss/delivery, the specific heat 
of the liquid, and the slope of the viscosity /tem- 
perature curve. 

The heating effect becomes clearly noticeable 
in performance curves of pumps operating on 
oils between 50 and 200 Redwood, when the 
volumetric efficiency is below 80 per cent. at 
2000 lb. per square inch, or the corresponding 
values for the same power loss/delivery (i.e., 
below 89 per cent. at 4000 lb. per square inch 
or below 66 per cent. at 1000 lb. per square inch). 

Differential expansion between steel gears 
and light alloy casings is troublesome (except 
for pumps of very small dimensions) where 
operation is required over a large temperature 
range. The difference in expansion amounts 
to 0-00lin. per inch per 100 deg. Cent. (180 deg. 
Fah.), and to get reasonable clearance at the 
working temperature it is often necessary to 





7 Experiments by J. H. Hyde (1920), ‘‘Proceedings,”’ 
Royal Society A., Vol. 97, page 240), showed increases 
in viscosity for mineral oil at 10 deg. Cent. of the order 
of 30 per cent. at a pressure of 2240 lb. per square inch. 


\ 





use very small manufacturing tolerances for the 
parts. Low-expansion light alloys have been 
used, but a better way out of the difficulty may 
be found in the use of nitrided austenitic steel, 
which would reduce the difference in expansion 
to one-third. This material is already used with 
success. for pistons of hydraulic motors, and 
control valves where similar difficulty has been 
experienced. 

The differential expansion difficulty, of course, 
only applies to aircraft pumps where light alloy 
casings are used to reduce weight. With cast 
iron casings and steel gears the difference in 
expansion is not enough to be of any conse- 
quence. : 

Limits of Working Pressure.—As far as the 
load on the journal bearings is concerned, pres- 
sures up to at least 1500 lb. per square inch per 
stage seem to be practicable. 

The other factor which may limit the working 
pressure, ¢.e., internal leakage, depends not 
only on the pressure, speed, and viscosity, 
but also varies with the linear dimensions of the 
gears. For rigid casings and identical clearances 
leakage would be directly proportional to size. 
From the tests of a number of Integral pumps, 
it would appear that in practice the amount of 
leakage varied approximately as (linear dimen- 
sions) +*°, but this is empirical, and might not 
hold for smaller or larger sizes than those tested. 








- Glass and Metal Reflectors 


WHEN the Heaton works of C. A. Parsons and 
Co., Ltd., was founded.in 1889 a special depart- 
ment was organised for the production of search- 
light reflectors. During the war Messrs. Parsons 
supplied nearly 60,000 glass reflectors to the 
various War Ministries. 

The first parabolic reflectors for searchlights 
did not exceed 30in. in diameter, but to meet 
the increasing demands of the naval and 
military authorities, parabolic reflectors up to 
more than 7ft. in diameter have been success- 
fully produced at Heaton Works. Concurrently 
with these developments in size, the company 
introduced many improvements in construction 
and quality. The silvered side of the glass was 
protected by a layer of copper deposited electro- 
lytically and covered with a coat of paint. 
Later on further protection was given by an 
additional backing of sheet lead reinforced by 
wire netting. This rendered the reflector 
immune from damage by exposure to oil fumes, 
salt water, and other destructive influences met 
with in service. It also greatly reduced the 
risks of breakage, and in the event of the 
reflector being pierced by a rifle bullet or a 
shell splinter it still remained serviceable. 

The parabolic reflector throws a parallel beam 
of light, but for certain purposes, as, for example, 
when a large area such as a harbour or the 
landing ground of an aerodrome has to be 
illuminated, a flat divergent beam is required. 
To produce such beams Messrs. Parsons invented 
and devised methods for the manufacture of a 
parabola-ellipse reflector in which the vertical 
axis is figured a parabola and the horizontal axis 
an ellipse. The parabolic curvature results in 
the light issuing in a beam of uniform depth, 
while the effect of the transverse elliptical 
curvature is to cause the rays first to converge 
into a vertical line at the secondary focus of the 
ellipse and then to diverge at a predetermined 
angle. Searchlights equipped with such reflectors 
therefore not only project a fan-shaped beam 
of the required type, but the whole of the light 
is able to pass through a narrow vertical slot 
situated at the secondary focus. Consequently 
the searchlight can be operated behind a loop- 
hole, where its chances of being damaged by 
rifle fire are very slight. 

Another use for the parabola-ellipse reflector 
has been found in connection with ships passing 
through the Suez Canal at night. The reflector 
in this instance is divided into halves along the 
vertical axis and each half is fitted into a hinged 
frame capable of movement from side to side. 
Normally the combination acts as a single 
reflector throwing one slightly diverging beam 
of light straight ahead from the ship. Such a 





beam enables the canal to be safely traversed 
at night, but it would have a blinding effect on 
the pilot of any other vessel that might be 
approaching. It is to avoid this danger that 
the split reflector was devised. As soon ag 
another ship is seen approaching the hinged 
halves of the mirror are s apart by the 
manipulation of a small lever at the back, with 
the result that the beam is divided into two 
parts with a dark space between them. The 
sides of the canal are thus brilliantly illuminated 
while the approaching pilot is not in any way 
inconvenienced by the liglit. 

To meet all conditions of service Messrs, 
Parsons have also undertaken the manufacture 
of rhodium-plated metal reflectors. The process 
embodies the electrodeposition of metals into 
master moulds. The main body of the reflector 
is of electrolytic copper having a highly polished 
front surface of rhodium. Rhodium has a high 
reflectivity ranging from 70 to 74 per cent. in 
the visible range and increasing in the infra-red 
region. It also possesses a hard surface, which 
is reasonably immune from scratching; it is 
non-tarnishing and able to withstand tempera. 
tures up to 300 deg. Cent. 

Information has recently been released 
describing @ new invention consisting of a 
special searchlight mounted in the turret of a 
tank. The beam of light is projected by a 
Parsons rhodium-plated metal reflector of a 
special type. The light of several million 
candle-power is projected through a narrow 
slot and produces a parallel beam of light in 
the vertical plane and a fan-shaped or diverging 
beam in the horizontal plane. The frontage 
illuminated is about 350 yards at a range of 
1000 yards. Tanks fitted with such a light have 
two definite advantages: they can turn night 
into local day and thus enable the pursuit of a 
defeated enemy to continue throughout the 
twenty-four hours; and they provide by night 
an improvement on the motto, ‘ Attack with 
the sun behind you and in the eyes of your 
opponent.”” Searchlight tanks were never used 
in a mobile réle during the war, but were 
employed to floodlight the Rhine and Elbe 
crossings to protect the bridges and ferries from 
floating mines and saboteurs. Nearly 9000 
Parsons rhodium-plated metal reflectors were 
manufactured for war purposes. 








New L.N.E.R. Workshops 
and Stores at Sheffield 


To replace buildings which are out of date or 
damaged by enemy action, new engineering 
workshops and stores have now been completed 
and brought into use by the London and North- 
Eastern Railway Company at Woodburn Junc- 
tion, Sheffield. It is intended to centralise in 
these workshops a considerable amount of the 
manufacturing work for a wide area and to 
prepare in them fitments and materials for about 
300 travelling repair men, engaged in maintain- 
ing the Sheffield district. This district includes 
76 stations, 180 signal boxes, over 900 bridges, 
six locomotive depots, and 6 major goods depvts, 
whilst much other work in connection with 
tunnels, culverts, retaining walls, &c., has to be 
undertaken. The workshops are housed in one 
long building, 490ft. by 36ft., and comprise 
fitters’, machine, welding, and blacksmiths’ 
shops, a sawmill, joiners’ shop, and a central 
assembly area. Included in the main shops are 
also a plumbers’ and plant section and garage 
accommodation for district road lorries. All 
materials required on the district are pre- 
fabricated and prepared in the shops and for- 
warded to outside staff for assembly and 
erection. In addition to mobile plant mainten- 
ance for the whole district, shopwork in con- 
nection with the maintenance and renewal of 
signalling is also dealt with. Much of the 
general work for the Manchester, Sheffield, and 
Wath electrification, and the installation of 
colour light signalling in the Sheffield area will 
also be included in the working schedule. 

Plant in the machine shop includes an indi- 
vidual. motor-driven lathe, shaping machine, 
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grewing machine, large radial drill, &c. 
Machines are so laid out that long and awkward 
items of work can be handled without diffi- 
culty or fouling of adjacent plant. For repair- 
ing permanent way tools, a Hardy-Pick tool- 
fettling machine with furnace is installed in the 
blacksmiths’ shop, which also has a modern 
neunatic hammer, in addition to the usual 
electrically blown smiths’ hearths and other 
fittings. 

The joiners’ shop has adequate space for 
hand-working and assembling all types of 
joinery, and is served by portable electrically 
driven tools, which may be plugged in to power 

ints at will. The sawmill is fitted with modern 
unit drive woodworking machinery. 

Heating throughout is by the Univectair 

m, which is suspended overhead, to keep 
the shops clear of piping. 

In the adjoining district stores building are 
kept over 3000 items, covering all requisites for 
both engineers’ sundries and signalling stores, 
Steel sectional bins are used for the storage of 
lighter articles and concrete floor bins for the 
heavier materials. 








American Engineering News 


Cavitation Studies 

An investigation as to the causes, 
effects, and remedies of cavitation due to flow 
of water in hydraulic structures, as conducted 
by the American Society of Civil ineers, 
relates mainly to erosion and corrosion of the 
concrete sluices and conduits and the steel 
turbines and valves at hydro-electric plants. 
It includes incidentally the pitting and corrosion 
of pump impellers and ships’ propellers due to 
cavitation in the water. Cavities in flowing 
streams are produced by areas of low pressure, 
which are swept rapidly into regions of inigier 
pressure, where they are collapsed. As. this 
high-pressure liquid fills the cavity its 
momentum is suddenly reduced to zero, and the 
enormous pressure developed is capable of 
denting or pitting solid material. The action 
results also in serious vibration and in reduction 
of efficiency of machines and water conduits. 
Pitting in the concrete conduits of the Madden 
dam was found to be due to cavitation caused 
by sharp entrance curves in the conduit roofs. 
It was eliminated by reshaping the entrances 
s0 as to give a steady and smooth flow. Model 
and full-size tests are being conducted by the 
Corps of Engineers, U.S. Army, in relation to 
the numerous flood control dams under its 
charge. At the Shoshone irrigation dam of the 
U.S. Bureau of Reclamation, serious pitting 
occurred at the needle valves and the steel lining 
of the discharge conduits. Tests of models 
indicated that the action may be prevented by a 
revision of the conduits and valves to give a 
smoother flow, but at the expense of reducing 
the discharge capacity by 20 per cent. At 
another dam extensive erosion in a spillway 
tunnel was found at a curve where gradients 
changed, After relining with concrete the 
surface was ground to a smooth finish. Cavita- 
tion troubles have béen experienced at some of 
the dams of the Tennessee Valley Authority, 
and may be expected at the filling ports of the 
lock chambers when navigation is opened on 
the Tennessee River. 


Dam Raised 385ft. 


Increasing the height of dams is a 
difficult and very unusual feature in hydraulic 
engineering, of which the Aswan dam on the 
Nile is an example. But an extreme case is 
the raising of the Ross dam on the Skagit 
River, U.S.A., from an original of 290ft. to an 
ultimate height of 675ft. Work is already in 
progress on the first step or lift of 185ft., and 
this is to be followed by two further lifts of 100ft. 
each, excavation being already in progress for 
the first of these. It is a concrete dam of the 
arch type, 60ft. wide at the present height of 
200ft.. Sort. at the new lift, and about 20ft. at 
the 675ft. level. The dam and reservoir supply 
power for the hydro-electric plant of the city of 


Seattle. Two particular lines of study are the 
bonding of the successive steps of concrete and 
the quality of the concrete. No lift is to exceed 
50ft. and this lift must be completed before 
beginning the next 50ft. lift. Tests of the high- 
class concrete show compression strength aver- 
aging 6000 lb. to 11,500 lb. per square inch. 
The water-cement ratio is 0-51, and the slump 
averages 2}in. Besides screened and washed 
gravel of assorted sizes—f,in, to 1}in.—the 
concrete contains 3in. blocks of rock. In 
designing the construction methods, provision 
was made for circulating cooling water through 
the freshly poured concrete, this water having a 
minimum velocity of 2ft. per second. The 
grouting programme provides for forcing a 
cement-water grout into all contraction joints, 
the water for this grout not to exceed a tempera- 
ture of 70 deg. Fah. in order to prevent the grout 
from setting too a For regulating the 
flow there are twelve steel regulating gates of 
radial type along the crest, each gate 25ft. by 
22ft. They are to be placed on the downstream 
side of the face so that the overflow will have an 
initial velocity directed downward rather than 
horizontally. 


Concrete Bank Revetment 


In protecting the hundreds of miles of 
levees or dikes along the Mississippi River from 
erosion by waves, currents, high water, and 
floods numerous types of revetment or slope 
paving have been used by the Corps of Engi- 
neers, U.S. Army, having the control of all 
navigable streams. These inelude stone blocks, 
concrete blocks, sheet concrete, asphalt sheet 
fascines and a variety of others more or less 
experimental. The latest is a flexible concrete 
sheet or mattress that presents many advan- 
tages. An important advantage is that the 
construction requires only ordinary equipment, 
while some other designs require special and 
elaborate machinery. The mats were cast on 
shore, on platforms covered with wallboard. 
Light steel angles were placed across the 
platform and upon these were laid the rein- 
forcing sheets of wire netting. Steel grids of 
depth equal to the thickness of the mat were 
placed between the angles, and after the con- 
crete had been poured it was levelled by a steel 
vibrating screed riding upon the grids. Curing 
was effected by spraying the concrete with a 
special compound, and when it had taken its 
initial set the grids were removed, thus leaving 
V-shaped slots, fin. wide at top, between 
concrete bars 4in. wide and 24ft. long. After 
the curing period the mat—24ft. wide and 60ft. 
long—was rolled up on an 18in. wood drum. 
These rolls were loaded upon barges by a crawler 
crane. A steel derrick boat with pontoons 
welded to form a U-shaped float was fitted with 
a crane and a steel drum, 8ft. in diameter and 
26ft. long, with oil engine and travelling cradle, 
composed of endless cables in a steel frame. 
The crane placed a rolled mat in the cradle and 
this was wound upon the 8ft. drum. With 
three or four 60ft. lengths on the drum, it 
was then placed in the rolling frame and 
unwound as the floating derrick moved out from 
shore. 


Central Heating and Cooling 


With the prospective wide and rapid 
extension of housing projects in the United 
States there is increasing study of the central 
heating and air conditioning methods as applied 
to large groups of buildings. The provision of 
cooling as well as heating is a recent develop- 
ment. One suburban project of this kind 
includes thirty six rectangular two-storey build- 
ings with four seven-room apartments, and 
twenty-three U-shaped three-storey buildings, 
each with eight apartments of six rooms. In 
addition, each of these latter buildings has 
twelve garages. A separate building contains 
the boilers and mechanical plant, including 
refrigeration. Each apartment is to have an 
automatically controlled forced air circulating 
system for heating and cooling. The project 
comprises fifty-nine residential buildings with 
328 apartments and 1479 rooms. While the 
cost of water piping is slightly higher than that 





of high-pressure steam piping, due to larger 
sizes, this increase is considered offset by the 


elimination of pressure reducing valve stations, 
condensate or vacuum pumps and other details. 
The additional cost due to the provision of 
cooling is estimated at about £20,000, but the 
operating cost is estimated at only 18d. per 
room per month. Room thermostats may be set 
at “Summer,” “ Winter,” or “Off” and start 
the fan when the room temperature exeeeds that 
for which the thermostat is set. Winter heating 
is usually included in the rent, but summer 
cooling presents another problem. It appears 
that its solution might be in adding the cost to 
the rent, each tenant controlling the amount of 
cooling he desires up to a prescribed maximum 
which is fixed by.a locked valve in the chilled- 
water pipe. The eost of a domestic hot water 
supply on the central system is estimated at 
£24,000, with a yearly operating cost of £16,500 
and a monthly cost of 2s. per room. 


Rock and Concrete Jetty 


The mouth of the Columbia River, on 
the Pacific coast of the United States, opens 
quite steeply into deep water, and is subject to 
very heavy wave attacks. For protection to 
shipping, a jetty nearly 7 miles long was built 
several years ago, and has been repaired at 
intervals, as wave attacks gradually battered 
down the upper part to about low-tide level. 
In recent reparation of the rock-fill structure, 
it has been extended about 1500ft., and con- 
solidated by concrete filling, while concrete 
slope paving has been applied on one side. The 
new head of the jetty is also of mass concrete, 
and at the inner end connection is made with 
the old rock fill by large rocks bound in a net 
of heavy chains and consolidated by concrete 
filling. Along the side of the new work that is 
open to wave attack is a sloping concrete sur- 
face, at least 4ft. thick, supplemented by con- 
crete baffles, which break up the waves. As the 
waves strike at an angle, they would otherwise 
run along the concrete to the rock-fill construc- 
tion with destructive effect. Early attempts to 
consolidate the rock by pouring asphalt into the 
voids and crevices did not prove successful. 
The work was subiect to interference by storms 
and high tides. Construction work was carried 
on from parallel pile trestles supporting railway 
tracks for the rock trains and the concreting 
plant. Along the existing work the piles had to 
be driven wherever convenient apertures were 
available, and as soon as a short length of 
trestle. was completed additional rock filling 
was placed around the piles to support them, 
For the extension, where there was no rock 
work to give preliminary support for the piles, 
they were protected by rock filling along the 
outer sides, leaving comparatively still water 
between the trestles for the rock and concrete 
construction, The concrete paving has a slope 
of about 1 on 8, and the finished top of the 
concrete is 20ft. above low-tide level, sloped 
down to l4ft. at the head of the jetty. 








The Science Museum Reopened 





On Thursday, February 14th, the Science 
Museum at South Kensington was reopened. 
About one-third of the museum is now in use, 
and other sections will be reopened as repairs 
are carried out. The main exhibition in the 
central hall and some of the galleries is that 
arranged by the Ministry of Aircraft Production 
on ‘German Aeronautical Developments.” 
There is a large range of German aero-engines, 
including jet engines, and British exhibits 
include two standard production jet engines, 
the Rolls-Royce ‘“ Derwent” and the de 
Havilland ‘ Goblin.” Other exhibits include 
electrical equipment, instruments, guns: and 
turrets, and bombs and mines. The V1 and V2 
flying bombs are shown, with full details of the 
fuel and starting systems. The Children’s 
Gallery in the basement has been reopened, and 
in the main hall the locomotive collection and 
the original Wright aeroplane are on view. 
Special exhibitions have been arranged on 





atomic energy, X-rays, and their application 
and the quartz crystal clock. 
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Industrial and Labour Notes 


Trade Disputes and Trade Unions 


As mentioned in these notes last week, 
the debate on the Bill to repeal the Trade 
Disputes and Trade Unions Act, 1927, was con- 
tinued in Parliament on Wednesday, Febru- 
ary 13th. 

Sir John Anderson, the first speaker, defended 
the Act of 1927 as an attempt'to clarify the law 

ing a general strike, about which there 
was doubt in 1926. He said that the essence 
of the matter being debated was whether that 
attempt was satisfactory, and suggested that 
if the 1927 Act left the law still in an unsatis- 
factory condition, the proper course was to 
make another attempt to put it right and to 
make clear beyond doubt, so far as was human! 
possible, to all concerned what was lawful and 
what was not. Mr. Basil Nield also stressed the 
point that the repeal of the 1927 Act involved a 
return to the uncertainty of the 1926 position, 
and to further difficulties for trade unionists. 

Mr. W. J. Brown spoke. mainly of provisions 
made in the Bill for civil service unions. He 
said that he regarded the ‘‘ closed shop ’» as 
an evil thing from the trade union point of view, 
and held that trade unionism should be a 
voluntary combination of free men for the pro- 
tection collectively of the rights which they were 
powerless to enforce individually. A man not 
getting the satisfaction that he considered his 
right from a union should be free to leave and 
join another union. 

Mr. R. A. Butler summed up the case for the 
opposition, saying that this was not the time for 
the Government to come to the House with a 
Bill which weakened the legal position, rendered 
it uncertain, and made doubtful what powers 
the Executive had in dealing with strikes and 
similar matters. 

The President of the Board of Trade, Sir 
Stafford Cripps, concluded the debate. He said 
that the futility of any attempt to legislate 
against strikes and strikers had been shown 
during the course of the war, when all strikes 
had been declared illegal, and when it had 
never been possible, even if anybody thought it 
desirable, to take any effective penal action 
against those taking part in a strike. Strikes 
would be stopped by good conditions of em- 
ployment, decent and fair wages, and proper 
treatment of workers, and not by any laws 
passed or perpetuated by any House of 
Commons. We could not afford waste by 
friction in industrial relations any more than 
we could afford to waste our power by friction 
in machinery. Sir Stafford expressed his con- 
fidence that in passing the second reading of the 
Bill the House would be doing something posi- 
tive towards helping forward the efficiency of 
our industries in the difficult years ahead. 

The motion for the second reading was passed 
and the Bill was committed to a Committee of 
the whole House. 


Manufacturers and the Budget 


A memorandum detailing recommen- 
dations for consideration-in connection with 
the Budget has been sent to the Chancellor of 
the Exchequer by the National Union of Manu- 
facturers. It urges that the Budget should be 
framed to act as an incentive to the attainment 
of a state of full production and full employ- 
ment. The National Union recognises that 
certain controls on manufacturers are for the 
time being necessary—for example, in relation 
to the allocation of raw materials still in short 
supply and the control of prices of certain com- 
modities—but it suggests that every possible 
step should be taken to reduce the number of 
controls to the absolute minimum and to leave 
‘the manufacturer free to exercise his skill and 
ingenuity in the production of British goods for 
sale throughout the world. 

The National Union feels also that an 
important element now lacking in our. indus- 
trial structure is a settled wages policy, which 
itself requires that the incidence of taxation 
shall be stabilised. The Goyernment is there- 


\ 


fore urged to give special attention to this 
matter as an imperative need of producers who 
must have confidence in the stability of costs 
and prices if they are successfully to attack 
overseas markets on a long-term basis. 
Suggestions regarding national expenditure, 
simplified income tax and that E.P.T. should 
not be replaced by any new selective tax are 
included in the memorandum which deals, 
finally, with Government surplus goods. Under 
this heading, the National Union draws atten- 
tion to the great advantages to the Exchequer 
and the trade of the country which would result 
from the orderly disposal of Government sur- 
plus stocks as quickly as possible. It is sug- 
gested that information should be disclosed as 


Y|to the quantities of raw materials, finished 


products, machinery, and transport owned by 
the Government or held to Government 
account. 


Monthly Digest of Statistics 


The Central Statistical Office, in colla- 
boration with the statistics divisions of Govern- 
ment Departments, has prepared the first issue 
of The Monthly Digest of Statistics. It is pub- 
lished by H.M. Stationery Office, at 2s. 6d., and 
gives in summary form statistics which show 
the changing pattern of the economic activity 
of the country. All the statistics are presented 
in the form of time series, and figures are given, 
as far as possible, for each of the calendar years 
1935 to 1944. In the case of the years 1944 
and 1945, monthly figures are included in the 
tables. Except where otherwise stated, all the 
statistics relate to the United Kingdom of 
Great Britain and Northern Ireland, and the 
introductory notes indicate that the scope of 
the digest will be revised from time to time to 
include new statistical information as it becomes 
available. A supplement (price 6d.) has been 
prepared giving in detail the definitions of 
the items and units employed in the digest. 
Altogether, the digest contains 108 statistical 
tables covering employment, fuel and power, 
raw materials, manufactured goods, building, 
agriculture and food, extérnal trade, inland 
transport, merchant shipping, finance, and 
wages and prices. 


E.M.I. Expansion Plans 


In view of the possibilities for expan- 
sion which the future seems to hold for Electrical 
and Musical Industries, Ltd., the directors are 
converting what have been hitherto mere 
departments into subsidiary companies each 
operating under an E.M.I. name. In formulat- 
ing this policy the managing director, Sir Ernest 
Fisk, says that he is aiming at providing each 
section of this undertaking with its own sphere 
of operation and its own well-defined responsi- 
bilities. In this way it is calculated that the 
executives in each company will enjoy a greater 
freedom of action, a greater sensé of responsi- 
bility, and at the same time better opportunities 
to indulge their particular abilities to the 
benefit of the group. Each of the internal sub- 
sidiaries will have its own managing director, 
and the whole will be co-ordinated under the 
direction of Sir Ernest Fisk as governing 
director. The new plan will not in any way 
affect the name, nature, or methods of marketing 
of the companies’ products, but is purely an 
internal reorganisation providing for speedier 
and more efficient operation. 


International Transport and Communi- 
cations 

A committee of business men of the 
International Chamber of Commerce met in 
London on February 14th and 15th, and, 
amongst other matters, discussed immediate 
measures for restoring international transport 
and communications services and for eliminating 
barriers hampering the movement of persons 
and goods. The President of the French 





Central Committee of Shipowners, Monsieur 
Louis Nicol, was in the chair, and representa- 





tives of the European Central Inland rt 
isation and the Provisional Civil Aviation 
Organisation attended the meeting. Emphasis 
was laid on the difficulties met by business men 
in going abroad, and particularly on the exces. 
sive delays involved in obtaining visas and 
. The advisability of holding an imme. 
diate international conference on passports and 
Customs formalities, similar to that which 
followed the 1914-18 war, was also considered. 
The meeting reviewed the whole question of 
the disposal of surplus stocks of transport 
material and outlined recommendations for 
obtaining a more rational allocation of such 
material in areas where the shortage is greatest. 
Proposals on this and other matters are to be 
worked out in greater detail at subsequent 
meetings of the committee, and will ‘be sub- 
mitted for final approval to the Council of the 
International Chamber of Commerce in June. 


The American Steel Strike 


At the end of last week, it was 
announced that the United States Steel 
Corporation had agreed to the wage increase 
in the steel industry of 18} cents an hour, 
suggested by President Truman. The industry 
is to be permitted an average price increase 
of 5 dols. a ton for carbon and alloy steels. 
Other steel concerns subsequently signified 
their willingness to make similar agreements, 
and it was generally expected that there would 
be a speedy return to work after the strike, 
which has been in progress since January 20th: 
The U.S. Steel Corporation’s agreement, it is 
reported, will run for one year, terminating on 
February 15th, 1947. 


Employment Statistics 

From issued this week by the 
Ministry of Labour and National Service regard- 
ing employment and unemployment in Great 
Britain, it may be seen that the total working 
population is estimated to have decreased 
during the second half of 1945 by 602,000 
(54,000 men and 548,000 women). The total 
working population at the end of December 
was, however, greater than in mid-1939 by 
1,219,000 (138,000 men and 1,081,000 women). 
The number of people employed in industry in 
December, 1945, was 15,968,000, of whom 
10,269,000 were men and 5,699,000 women. 
The total number employed in industry fell, 
between June and December last, by 239,000, 
an increase of 285,000 among men being offset 
by a@ decrease of 524,000 among women. 
Actually, there was little net change in the 
month of December. 

There was, however, a 50 per cent. increase 
in the number of people employed in home 
civilian and export work in the manufacturing 
industries during the second half of 1945. This 
increase was greatest in the metal and chemical 
industries, which classification includes the 
metal manufacturing, merchant shipbuilding 
and repairing, engineering, aircraft, motor-car, 
metal goods, chemicals, and explosives indus- 
tries, in which 2,328,000 people were employed 
in December, 1945. The estimated number 
employed at the end of the year on the produc- 
tion of manufactured goods of all descriptions 
for export was 897,000, compared with 417,000 
in the middle of 1945 and about 1,000,000 at 
mid-1939. 

The unemployment figures show that on 
December 10th, 1945, there were 284,756 
insured persons registered as unemployed, and 
on January 14th, 1946, there were 329,454. 
In addition, there were on the registers at this 
latter date, 15,880 uninsured persons, including 
9311 boys and girls, under sixteen who had not 
then entered industry. It should be pointed 
out that the total of unemployed at January 
14th includes 67,180 married women, some of 
whom are probably retiring from industrial 
employment, and 14,410 ex-Service personnel 
who had had no employment since leaving the 
Forces. 
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French Engineering News 
(From Our French Correspondent) 
Paris, February 14th. 


MonsIEUR JEAN Monnet has proposed a 
Commission to go into the question of modernis- 
ing French coal mines. This Commission com- 

rises a President, Monsieur Duguet, Secretary- 
General of the National Mineworkers Federa- 
tion ; Vice-President, Monsieur Parisot, Director 
of Mines under the Ministry of Industrial Pro- 
duction; Secretary, Monsieur Armanet, Pro- 
fessor of Mining at the National Mining College ; 
and six members. 

As a first step the new Commission is to pro- 
pose urgent measures designed to secure an 
immediate increase in national production. 
In three months’ time they will be required 
to produce a plan to modernise and re-equip 
the coal industry. 

x * * 

Work on the task of tunnelling Mont Blanc 
is due to start before May, and a company 
has been constituted at Turin to deal with it. 
The question concerns the construction 


of a 12,500-m. tunnel between Courmayeur | Rail 


and Chamonix, and it is expected that it will be 
large enough to allow the running of a railway 
parallel with the road. Comte Lora Totino, 
president of the company, has announced that 
the necessary capital has been acquired. 


* * * 


The hundredth locomotive has just been 
turned out by the workshops of the 8.N.C.F. 
After the liberation the Dujardin works set 
about repairing locomotives, and for sixteen 
months the work has gone on without a break. 
The completion of the tenth engine was marked 
by a symbolic ceremony attended by the 
divisional engineer of the 8.N.C.F. 

* * * 


The Under-Secretary of State for Mines 
at the Ministry of Industrial Production was 
present at the forth-eighth National Miners’ 
Congress at Monceau-les-Mines. He urged the 
miners to make every effort to increase daily 
production to 180,000 tons. Present production 
is 155,000 tons. Although in 1938 the number 
of workers employed was fewer, average daily 
output was 180,000 tons, and the present 
problem is one of increasing individual output. 
Manpower is also causing some anxiety. Out 
of the 70,000 deep-seam miners, 54,000 are 
Poles and 5000 are due to leave for Poland before 
July 15th. Monsieur Duguet, Secretary- 
General of the Mineworkers Federation, rendered 
thanks to the miners for their loyalty during 
the occupation, and mentioned the improved 
conditions attained since the liberation. He 
said, however, that although coal production is 
largely satisfactory, greater efforts were required 
in mining other minerals, such as iron, bauxite, 
and slate. 

* * 

The French automobile industry is anxious 
to resume exports of cars. Before the war 
there was a great demand for small French cars. 
Particularly in South America the mass purchas- 
ing power has greatly increased, and it is felt 
that countries there might. provide a wide 
market for French goods. 

The French industry is anxious to make the 
most of this opportunity while conditions are 
favourable, because as yet the United States 
does not seem to be embarking on large-scale 
small car production. British competition is 
the most serious that France has to face, and 
although it is admitted that vast technical 
strides have been made in Britain, the market 
is so vast that demands _ will ‘probably 
exceed supply for some time. It is_ esti- 
mated that after deductions have been made 
for supplies from American sources, the Con- 
tinent will import two million small cars in ten 
years. The difficulty will be French prices, but 
the problem does not seem insuperable, and the 
country’s need for exports will be taken into 
consideration. 

* * * 

The installation of further plant at Chastang, 
on the Dordogne, and two new units of 
100,000 kW each at the Gennevilliers plant 
will cost about 4 milliard frances. 








Notes and Memoranda 


(a 


Rail and Road 


Roap Transport Across Evrore.—The first 
international conference since the war to discuss 
the resumption of road traffic across Europe has 
been convened by the European Central | d 
Transport Organisation, and opened in Brussels 
yesterday (February 21st). 

G.W.R. Extension.—The Great Western Rail- 
way Company is seeking powers for the construc- 
tion of a line in the county of Glamorgan, 1 mile 
3 furlongs in length, from the docks branch of the 
Port Talbot railway to junction with the Ogmore 
Valley extension of that railway. 


Tue Hersert Jackson Prize.—The London, 
Midland and Scottish Railway announces that the 
Herbert Jackson Prize for 1945 has been awarded 
to Messrs. C. V. Cutting and E. D. Gilbert, for their 
joint paper entitled “‘ The Development of Efficient 
Carriage-Cleaning rials.” Mr. J. O. Cowburn 
was highly commended for a paper entitled “‘ The 
Efficiency of Keys in Relation to the Minimising of 
il Creep.” 

American Ramway Lazsour.—A survey by 
Railway Age of labour conditions and supply on 
American railway systems shows that although the 
supply of labour generally has improved slightly 
since the end of the war, there is still a considerable 
shortage of both skilled and unskilled labour at 
most railway shops, engine terminals, and car 
repair yards. Figures compiled by the Railroad 
Retirement Board indicate a sho for the 
month ended October 31st, 1945, of 8726 skilled 
trades journeymen, of whom about 6300 are em- 
ployed in the mechanical departments. 


G.W.R. Track RENEwAL.—A big programme of 
track renewals, costing about £2,000,000, is to be 
undertaken this year by the Great Western Railway. 
Over 400 miles of line are to be relaid, rerailed, or 
resleepered, the majority of which will be on the 
main lihe routes to the West of England, South 
Wales, and the Midlands. The work, it is stated, 
will require the use of 33,000 tonsof new rails, 
526,000 sleepers, and 187,000 cubic yards of ballast 
and is being arranged so as to interfere as little as 
possible with the traffic working. The company 
is also laying in several miles of flat-bottom rail 
at selected places in the main lines. This rail is 
being laid in stretches of line subject to very heavy 
traffic, with a view to ensuring a continuance of 
smooth running at these points, with the minimum 
of maintenance attention. 


L.M.S. Station Roors.—The London, Midland 
and Scottish Railway has stated that 14,700 square 
yards of protected metal and 6300 square yards of 
glass are now being replaced on the great 4$-acre 
roof of St. Pancras Station; 2} acres of the roof 
covering were damaged in air raids. The roof is in 
one main arched , 240ft. between inside faces 
of ribs, and the top of the rib in the centre of the span 
is 103ft. 6in. above platform level. The centre 
portion of the original roof was completely glazed, 
the sides being covered with timber and felt on one 
side and timber and slates on the other. During the 
war glass in platform roofs and railway buildings 
was protected by bitumen and hessian or removed 
and replaced by asbestos. The removal of the pro- 
tective treatment and reinstatement of glass is now 
underway. Approximately 300 acres will have to 
be dealt with on the company’s system. 


Air and Water 


a 


HELICOPTER PASSENGER SERVICE.—A passenge 
bus operating concern in the U.S.A. is, according 
to Engineering and Contract Record, seeking per- 
mission to operate fourteen-passenger helicopter air 
buses over its existing network of 60,000 miles of 
highway. It has been reported that this air bus 
service is to be closely co-ordinated to the com- 
pany’s existing garage and bus terminals, which 
would be adapted for landings and hangar space. 


“Topor” I ArgcRraFT.—Questioned recently 
about the anticipated numbers and delivery dates 
of ‘“‘ Tudor ”’ I aircraft, the Minister of Supply and 
Aircraft Production said it was expected that 
twenty of these aircraft would be delivered during 
1946.“ Assuming no serious technical difficulties 
were experienced, two of them would be delivered 
in the first quarter of the year, six in the second 
quarter, ten in the third, and two in the fourth. _ 

SroraGe Basi ror Surpius Suips.—A contract 
is reported to have been placed at Wilmington, 
North Carolina, for the dredging of approximately 


9,600,000 cubic yards from the bottom of the 
Brunswick River to provide’a basin for the storage 
of 500 surplus American merchant ships. Zngi- 





neering News-Record says that this storage basin 
will be 2? miles long, 1200ft. wide, and between 10ft. 
and 13ft. deep. It will be connected with the 

Fear River by a 2300ft. channel, 13ft. deep and 
300ft. wide. 


Urnucuay Irgication Worxks.—Uruguay is 
initiating an extensive programme of irrigation and 
hydro-electric works, which includes the construc- 
tion of a canal in the region of Aropey, a rich river 
zone of the republic. The canal will serve for navi- 
gation purposes, utilising the upper reaches of the 
Uruguay River. It will also supply the necessary 
water for irrigating 49,400 acres, and for a hydraulic 
plant which will produce 10,000 kW, furnishing 
energy for the two provinces of Artigas and Salto. 
It will extend from the port of Salto to the Aropey, 
and thence to the Uruguay River. 


Miscellanea 

ScreNTIFIC MANPOWER AND ReEsoURCES.—In a 
parliamentary reply last week the Lord President 
of the Council said that he had not yet received an 
interim report from the committee appointed to 
consider policies governing the use and development 
of scientific manpower and resources. When the 
report was received, careful consideration would be 
given to the question of publication. 

AGRICULTURAL MACHINERY.—During the year, 
October, 1944, to September, 1945, the estimated 
retail value of agricultural machinery imported 
from the U.S.A. was £2-3 millions and the value of 
agricultural machinery imported from other sources 
was £1-6 millions. Over the same period the esti- 
mated retail value of agricultural machinery, 
including agricultural vehicles, produced in the 
United Kingdom, was about £23 millions. 

Iron anD STEEL Propuction.—Figures relating 
to pig iron and steel production of the United 
Kingdom in January, 1946, have been issued by the 
Ministry of Supply. The weekly average production 
in that month, with the annual production rate 
shown in parentheses, was as follows :—Pig iron 
143,600 tons (7,465,000 tons); steel ingots and 
castings, 228,600 tons (11,887,000 tons). 

British InpustRies Far.—The President of 
the Board of Trade has stated that it is intended to 
hold the British Industries Fair invthe first half of 
1947, and that, in accordance with past practice, 

will be reserved for Empire trade exhibits. A 
committee under the chairmanship of Lord Ramsden 
has recently submitted to the Government a report 
on the policy and plans for future exhibitions and 
fairs, and any decision about the holding of a special 
Empire Trade Fair is dependent upon the outcome 
of the consideration now being given to the report. 


Iron anv Steet Instrrute.—The annual general 
meeting of the Iron and Steel Institute is to take 
place at 4, Grosvenor Gardens, London, §.W.1, on 
Wednesday and Thursday, May Ist and 2nd. The 
provisional programme-for the first day includes the 
Presidential Address by Dr. C. H. Desch, F.R.S., 
which will be followed by discussions on “ Fuel 
Economy in Iron and Steelworks,” and on ‘‘Super- 
sonic Testing.” On May 2nd there is to bea 
discussion on “‘The Overheating of Steel,” and also 
a members’ luncheon which will take place at the 
Connaught Rooms, Great Queen Street, W.C.2. 


German InpustRiaL ReErorts.—The British 
Internal Combustion Engine Manufacturers’ Asso- 
ciation announces that the Ministry of Supply has 
made available to it some copies of a report by the 
Combined Intelligence Objectives Sub-Committee, 
entitled “General Development of Hydraulic 
Couplings and Torque Converters, J. M. Voith, 
Heidenheim/Brenz” (Ref. Item No. 18, File 
No. XXIX-34). Firms who are interested in the 
subject of this report and who are not members of 
the Association may consult a copy of it at the 
offices of the Association at 32, Victoria Street, 
Westminster, S.W.1. 


Motor VEHICLE Repair SHors EssEnT1aL Work 
Orpers.—The Ministry of Labour and National 
Service has issued notices to bodies representing the 
two sides of the motor vehicle repair industry that 
it will be withdrawn at the end of three months 
from the scope of the Essential Work Orders. 
Apart from a few cases in which notices of de- 
scheduling have already been issued, notices will be 
wsued on er about April 4th, 1946, to all the indi- 
vidual scheduled undertakings in the industry 
which are being de-scheduled, giving them a month's 
notice of de-scheduling. Until such individual 
de-scheduling takes effect, the provisions of the 
Essential Work Order remain in force for all 
employers and workers in scheduled undertakings. 
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Forthcoming Engagements 


requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association for Scientific Photography 
To-day, Feb. 22nd.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. ‘‘ The Eeoncephin Copy- 
ing of Documents and Plans,” F. J. Tritton. 
6.30 p.m. 
Birmingham Association of Mechanical Engineers 
Friday, March 1st.—James Watt Memorial Institute, 
Great Charles Street, Birmingham. ‘“‘The Fabri- 
cation and Welding of Bridging Equipment,” R. G. 
Braithwaite. 6.30 p.m. 
British Association of Chemists 
Thursday, Feb. 28th—Norts aNnp DERBY SECTION: 
School of Arts, Green Lane, Derby. ‘* Some Methods 
of Making Wool Unshrinkable,” J. B. Speakman. 
7 p.m. 
British Society for International Bibliography 
Tuesday, Feb. 26th.—Inst. of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. ‘“‘ The 
Principles of Alphabetical Arrangement,” A. H. 
Chaplin, and “‘ An Industrial Information Depart- 
ment,” W. John Merrick. 2.30 p.m. 
Chartered Surveyors’ Institution 
Monday, March 4th.—12, Great George Street, 8.W.1. 
“Current Problems of Urban Estate Management,” 
K. Marr Johnson. 5.30 p.m, 


Derby Society of Engineers 
Monday, Feb. 25th.—School of Arts, Green Lane, Derby. 
‘Engineering Economics,” C. E. Jackson. 7 p.m. 
Institute of British Foundrymen 
Saturday, Feb. 23rd.—BristoL Brancu: Merchant 
Venturérs’ Technical College, Unity Street, Bristol. 
“The Production and Application of Special Types 
of Cast Iron,” A. E. McRae Smith. 7 p.m.—E. 
Miptanps Branca: College of Technology, 
Leicester. ‘‘ Metal Shrinkage,” H. T. Hughes. 


6 p.m. 

Mending, Feb. 25th.—SuerrietD Branco: Royal 
Victoria Hotel, Sheffield. ‘‘ Review of Sand Binding 
Materials and Compounds,”’ C. Wood. 7 p.m. 

Wednesday, Feb. 27th.—BirnMINGHAM Branco: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. ‘‘ Magnesium Foundry Practice,” 
J. Partridge. 7.30 p.m—Lonpon Brancu: 
Charing Cross Hotel, Strand, W.C.2. ‘“* Oppor- 
tunities for the Foundry Technician in India,” J. 
Blakiston.” . 7.30 p.1n. 

Institute of Fuel 

Wednesday, Feb. 27th.—Mi1pLanp SECTION : James Watt 
Memoria! Institute, Great Charles Street, Bir- 
mingham. “Production and Utilisation of 
Methane,” Sir Alfred Egerton. 2.30 p.m. 


Institute of Road Transport Engineers 
Tuesday, Feb. 26th.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. “ Electrical Equipment 
for Road Transport Vehicles,” W. A. Bevis. 6 p.m. 


Institute of Welding 

To-day, Feb. 22nd.—E. ScotLanp Branow: Heriot- 
Watt College, Chambers Street, Edinburgh. “Auto- 
matic Welding,” R. R. Sillifant. 7.30 p.m. 

Wednesday, Feb. 27th.—Inst. of Civil Engineers, Great 
George Street, 8.W.1. ‘‘ The Pressure Welding of 
Light Alloys,’’ R, F. Tylecote. 6 Bp hres 
HAMPTON Brancu : Victoria Hotel, Wolverhampton. 
“* The* Costing -of Welding,” R. G. Braithwaite. 
7 p.m. : 

Institution of Automobile Engineers 

Saturday, March 2nd.—Lonpon GrRapvaTeEs: Inst. 
of Mechanical Engineers, Storey’s Gate, 8.W.1. 
Film on “ High-Speed Motoring.” 3.30 p.m. 

Institution of Civil Engineers 

To-day, Feb. 22nd.—YoeksuiIrE Assoc.: Great Northern 
Hotel, Leeds. ‘‘Site O isation and Plant in 
Connection with the Advanced Preparation of 
Housing Sites,” J. A. Neylon: 7 p.m. 

Tuesday, Feb. 26th.—Great George Street, 8.W.1. 
** Lay-Out of Passenger Stations,’ J. F. Bickerton 
and Petros Protopapadakis. 5.30 p.m, 


Institution of Engineers and Shipbuilders in Scotland 

Tuesday, Feb. 26th.—39, Elmbank Crescent, Glasgow. 
“Treatment of Water for Marine Boilers, with 
Special Reference to B.S. Specification 1170,” 

W. F. Gerrard. 6.30 p.m. 

Institution of Electrical Engineers 

To-day, Feb. 22nd.—MeasuREMENTsS SEcTION: Savoy 
lace, Victoria Embankment, W.C.2. “ The 
Characteristics and Errors of Capacitors Used for 
Measurement Purposes,” C. G, Garton. 5.30 ta 
Monday, Feb. 25th.—N.E. CENTRE: Neville all, 
Westgate Road, Newcastle-on-Tyne. ‘‘ Operational 
Control of Electricity Supply Systems,” W. Kidd 
and E. M. 8. McWhirter. 6.15 p.m.—S. Mipianv 
Rapio Group: James Watt Memorial Institute, 
Great Charles Street, Birmingham.  “ Charac- 
teristics and Manufacture of Crystals,’’ W. E. Hunt. 


6 p.m. 
Tuesday, Feb. 26th.—Rapio Section: Savoy Place, 
- Vietoria Embankment, W.C.2. ‘‘ Comparison of 


a 


Electrostatic and Magnetic Deflection in Cathode 
Ray Tubes,” V. A. Stanley and E. W. Bull. 5.30 
pe. Mipuanp Centre : Loughborough College, 

ughborough, ‘*'Turbo-Electric Ship Propulsion,” 
R. K. Symes; “The Agricultural », A. KB, 
Canham; ‘The Recurrent Surge Oscillograph and 
its Applications to Transformer Impulse Testing,” 
K. Stephen; and ‘The Dry Accumulator,” R. E, 
Manton. 6,30 p.m.—ScorTiso CENTRE: Royal 
Technical College, George Street, Glasgow. ‘‘ Excess 
Current Protection by Over Current Relays on 
Medium Voltage Circuite,” A. G. Shreeve and P. J. 
Shinten, and “Excess. Current Protection b: 
H.R.C. Fuses on Medium Voltage Circuits,” R. T. 
Lythall. 6,15 p.m. 

Wednedday, Feb. 27th.—Scorttisu Centre: Caledonian 
Hotel, Aberdeen. ‘‘ Excess Current Protection b 
H.R.C. Fuses on Medium Voltage Circuits,’’ R. T. 
Lythall. 7,45 p.m. 

Thursday, Feb, 28th.—Rvcoasy Sus-CentTre: Electricity 
Showrooms, Rugby. “Practical Aspects of Tele- 
ee Interference Arising from Power Systems,” 

. B. Frost and E. F, M. Gould. 7 p.m. 

Friday, Murch let.—N.E, Srupents: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. ‘‘ Electrical 
Machinery for Ship Propulsion,” W. J. Belsey. 
6.30 p.m. 

Saturday, March 2nd.—N.' Miptanp Srupents: Elec- 
tricity Offices, Whitehall Road, Leeds. * Various 
T. of Electrical Furnaces: ‘Their Construction 
and Application,” H. McConchie, 2.30 p.m. 

Monday, March 4th.—S. Miptanp CEentTrRE: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. ‘Excess Current Protection by 
H.R.C. Fuses on Medium Voltage Circuits,” R. T. 
Lythall, and ‘* Excess Current Protection by Over- 
Current Relays on Medium Voltage Circuits,” A. G. 
Shreeve and P. J. Shipton. 6 p.m. 


Institution of Locomotive Engineers 
Wednesday, Feb, 27th.—Inst. of Mechanical Eng 8, 
Storey’s Gate, 8.W.1. “A Brief History of the 
Application of Base Exchange Water Softening to 
Railways,” A. J. R. Walter. 6 p.m. 


Institution of Mechanical Engineers 

To-day, Feb. 22nd.—Storey’s Gate, Westminster, 8.W.1. 
Lectures on “‘The Development of the Internal 
Combustion Engine.”’ 10.30 a.m.; Storey’s Gate, 
Westminster, 8.W.1. *‘ Flow of Gases at Sonic and 
Supersonic Speeds,” G. A. Hankins and W. F. Cope. 
5.30 p.m. 

Monday, March 4th—N.E. Branca: Mining Institute, 
Neville Hall, Westgate Road, Newcastle-on-Tyne. 
“The Early History of the Whittle Jet Propulsion 
Gas Turbine,” Frank Whittle, 6 p.m. 


Institution of Production Engineers 
To-day, Feb. 22n¢.—Lixcotn Svs-Section: Technical 
College, Lincoln. ‘“*M ia] Probl during 
the Transition Period,” A. 'P. Young. 6.30 p.m. 
Saturday, Feb. 23rd.—Yorxsuine GrapvuaTEs: Great 
Northern Hotel, Bradford. ‘The Production of 
Fine Finishes,” J. E. Hill. 2.30 p.m. 


Institution of Water Engineers 

Tuesday, Feb. 26th.—S.E. Section: Inst. of Structural 
Engineers, 11, Upper Belgrave Street, S.W.1. 
“The Hydrogeology of Southern East Anglia,” 
A. W. Woodland, and “ Geophysical Prospecting 
and Water Supply Problems,” J. McG. Bruckshaw. 
2.30 p.m. 

Junior Institution of Engineers 

To-day, Feb. 22nd.—39, Victoria Street, 8.W.1. ‘‘ The 
Distant Reading Gyro Magneti¢ Compass,” F. J. 
Twiney. 6.30 p.m.—WEsTERN Srecrion: Merchant 
Venturers’ Technical College, Unity Street, Bristol. 
“ Carburation,” W. Dyson. 7.30 p.m. 

Saturday, March 2nd.—N.W. Section: Manchester 
Geographical Society, 16, St. Mary’s Parsonage, 
Manchester. ‘‘ High Compression of Oi} Engines 
and their Application to Industry,” G. E. Windeler. 
2.30 p.m. 


Manchester Association of Engineers 
To-day, Feb. 22nd.—Engineers’ Club, Albert Square, 
Manchester.  ‘‘ Steel Castings,” C. H. Kain, and 
“ High-Duty Iron,” J. J. Sheehan. 6.45 p.sm. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, Feb. 22nd.—Mining Institute, Neville Hall, 
Westgate Road, Newcastle-on-Tyne. ‘‘ An Investi- 
ation into the Phenomenon of Screw Propeller 
ction,” A, Kari. 6 p.m. 


Royal Statistical Society 
Thursday, Feb. 28th.—Suerrietp GrouP: The Univer- 
sity, St. George’s Square, Sheffield. ‘‘ Examples 
of the Application of Statistical Methods to Steel- 
works Problems,” N. H. Bacon. 6.30 p.m. 


Sheffield Metallurgical Association 
To-day, Feb. 22nd.— 198, West Street, Sheffield. 
“Characteristics and Application of Some Non- 
Ferrous Alloys,” A. J. Murphy. 7.30 p.m. 


Society of Instrument Technology 
Tuesday, Feb. 26th.—London School’ of Tropical 
Medicine, Gower Street, W.C.1. ‘The Effect and 
Design of Boiler Auxiliaries on the Choice and 
Performance of Automatic Control,’ J. E. O’Breen. 
7 p.m. 








Stephenson Locomotive Society 


Saturday, March 2nd.—Scottish CrentTRE: L.M,S. 
Offices, 302, Buchanan Street, Glasgow. “Injectors,”’ 


** Brains Trust.” 





W. Notman. 3 ey --ScotTisH CeNTRE: L.N.E.R. 
Offices, Calton , Edinburgh. 
3 p-m. ‘ 





Personal and Business 


Mr. Pavut- Baker has been appointed a directo; 
of Baker Perkins, Ltd., Peterborough. 

Mr. E. W. Brown1na, A.M.I. Mech. E., has been 
appointed chief engineer of the London Co-oporatiys 
Society, Ltd. 

Mr. F. N. Jupson has been appointed gales 
manager of the London industrial branch of the 
Vacuum Oil Company, Ltd. 

Mr. C. J. Lake and Mr. C. H. Kain havo been 
sprees joint. managing directors of Lake and 
Elliot, Ltd., Braintree, Essex. 

THE CONSTRUCTIONAL ENGINEERING Company, 
Ltd., has transferred its London office to 92, Vic. 
toria Street, S.W.1 (telephone, Victoria 5227). 

Mr. ALBERT PaRKINSON has succeeded his brother 
the late Mr. Frank Parkinson, as chairman and joint 
managing director of Crompton, Parkinson, Ltd. 


Tue HorrMann MANUFACTURING Company, Ltd., 
is opening an additional branch office at 5, Muni- 
cipal Buildings, Charles Street, Leicester (telephone, 
Leicester 5181). 

Sm FREDERICK Barn, a deputy chairman of 
Imperial Chemical Industries, Ltd., been 
appointed Deputy President of the Federation of 
British Industries. 

E. BoyDELL anD Co., Ltd., Manchester, have 
appointed Mr. A. E. Ryeland, Mr. B. N. Jolly, and 
Mr, F. A. Allen, senior members of the staff, to the 
board of directors. 

Lrevut.-CoMMaNDER C. U. Fisuer, R.N.V.R., 
has been appointed chief engineer, and Mr. R. 
Blankley general manager, of International Corrode- 
less, Ltd., Lockfield Avenue, Enfield, Middlesex. 


THE CHANCELLOR OF THE EXCHEQUER has 
announced that Mr. George Gibson, an ex-Chairman 
of the T.U.C. General Council, has accepted an 
invitation to become a member of the National 
Investment Council. 


Mr. L. R, Vincent has been released from his 
appointment as technical specialist in the Ministry 
of Information and has rejoined the firm of Ritchie, 
Vincent and Telford, Ltd., engineering consultants 
and agents, Kenton, Harrow, Middlesex. 

Mr. A. Rickwoop and Professor C. H. Lander 
have been appointed to the Agricultural Machinery 
Development Board in place of Mr. D. R. Bomford 
and Dr. H. J. Gough, who have resigned. Mr. H. 
McCrae has been appointed secretary to the Board, 
the address of which is 4, Bickenhall Mansions, 
London, W.1. 

THE BURNTISLAND SHIPBUILDING Company, Ltd., 
and Hall, Russell and Co., Ltd., announce the 
following appointments :—Mr. Howard Johnson has 
become resident managing director of Hall, Russell 
and Co., Ltd., Aberdeen; he will continue as a 
director of the Burntisland Company; Mr. C. S. 
McLay has been appointed assistant managing 
director and general manager of Hall, Russell and 
Co., Ltd.; and Mr. W. E. Douthwaite, technical 
director of the Burntisland Company, has been 
appointed assistant managing director. 








Launches and Trial Trips 


Ciry or SwWaNnsEa, cargo steamer; built by 
Barclay, Curle and Co., Ltd., for Ellerman Lines, 
Ltd.; length 465ft., breadth 64ft., depth 42ft. 8in. 
11,400 tons deadweight. Engines, six-cylinder set 
of Barclay Curle-Doxford. Launch, December 21st. 

EmrPr1re TEScoMBE, steam coasting tanker ; built 
by Harland and Wolff, Ltd., for the Admiralty ; 
length 190ft., breadth 34ft., depth 14ft. 9in., gross 
tonnage 980. Engines, cameos “oases yh ~ gph two 
boilers, with total heating ace of 2400 square 
feet, working at 200lb. pressure. Delivered, 
December 24th. 








Contracts 


Tue French, Government has placed an order 
with George MacLellan and Co., Ltd., Maryhill, 
Glasgow, for salvage suction hose varying in bore 
from 2in..to 10in. The hose is armoured externally 
and internally, and the total length, when com- 
pleted, will be approximately 10,000ft. 

Tue pe Havittanp Arrcrart Company, Ltd., 
has completed the negotiation of three contracts 
with the Swedish Government, covering the supply 
of a large number of “ Vampire” jet-propelled 
interceptor aircraft, Goblin turbines, and a licence 
to manufacture the Goblin engine in Sweden, 


Orpers for British plant and equipment to the 
value of £750,000 have.been brought from India 
by Mr. H. T. G. Smith, of the Nuffield Organisation. 
This equipment will be shipped to Calcutta where 
a factory is in course of construction for the manu- 
facture of the Hindustan Ten, a car produced to 
Nuffield designs by Indians. 
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A Seven-Day Journal 


The Scottish Engineering Centre 


In recent months representations have been 
made by a number of consultants, engineers, 
shipbuilders, raanufacturers, and others that 
there is a need for the establishment of a 
Scottish Engineering Centre with headquarters 
in Glasgow, to be operated as far as possible on 
lines similar to those adopted by the Scottish 
Building Centre. The matter has now been 
investigated, and a few days ago it was 
announced that the decision has been taken to 
proceed with the institution of the Centre and 
to acquire suitable premises centrally situated in 
Glasgow. The object of the Centre is to pro- 
vide facilities under one roof for the display and 
inspection of all apparatus, appliances, 
machinery, tools, and other equipment and 
materials used in connection with engineering 
work and works of all kinds and to give tech- 
nical information and advice thereon. Exhibits 
within the Centre will be changed from time to 
time and will comprise products from all over 
the world, but preference will in all cases be 
given, to manufacturers and producers in the 
British Empire. The aim will be to make the 
Centre a vital, up-to-date, and progressive 
organisation designed to be of service to engi- 
neers, Government Departments, and to the 
general public. Close contact will be established 
and maintained with engineering societies 
throughout the country, with the universities 
and technical colleges, the Department of 
Scientific and Industrial Research, and with 
similar departments and organisations overseas. 
Periodic exhibitions, working demonstrations, 
and film shows of particular interest to engineers 
and designers will, it is hoped, be held at the 
Centre, and facilities will also be provided for 
engineering societies and others connected with 
the industry to hold meetings there from time 
to time. The Centre will not be, in any sense, a 
sales organisation, its fundamental object being 
to provide consultants, engineers, manufac- 
turers, and others, with disinterested informa- 
tion. An encouraging measure of support for 
this Scottish Engineering Centre is said to be 
already assured, and a provisional office has 
been opened at 425/427, Sauchiehall Street, 
Glasgow, C.2, where such details as are at 
present available may be obtained. 


Nationalisation of Transport 


A MEMORANDUM Calling for freedom of choice 
of transport by industry and a co-ordination of 
transport facilities instead of nationalisation has 
been sent to the Minister of War Transport by 
the National Union of Manufacturers. It says 
that the National Union of Manufacturers is 
vitally interested in the country possessing a 
system of internal transport which is both 
efficient and economical, and which gives the 
trader a freedom of choice as to the form of 
transport he wishes to employ in his business. 
The conclusion reached in the memorandum is 
that the best interests of internal transport in 
this country would be served not by any scheme 
of nationalisation, but. by an approach to the 
problem of co-ordination of all forms of trans- 
port on the basis of the report made by the 
Transport Advisory Council to the then Minister 
of Transport in April, 1939, on the proposals of 
the railways respecting the conveyance of 
merchandise by rail. In that report far-reaching 
recommendations were made which were 
designed to secure the proper co-ordination of all 
forms of transport. The Transport Advisory 
Council further recommended that legislation 
passed on the basis of the report should be 
effective for a period not exceeding five years, 
during which time the position could be kept 
under careful review for the purpose of any 
amendments or qualifications that might prove 
necessary. The National Union of Manufac- 
turers feels that this approach to the problem is 


sea of nationalisation. It believes that along 
lines of orderly evolution great advantages can 
be secured, while, on the other hand, it fears 
that to experiment with an untried system of 
State control of transport in these difficult times 
might well] lead to a state of affairs disastrous to 
the recovery of the country’s economic life. 


Future of the Engineering Industry 


THE Minister of Supply and Aircraft Pro- 
duction, Mr. John Wilmot, spoke to the Engi- 
neering Industries Association on Tuesday, 
February 26th, on what he described as some 
of the salient considerations which should be 
kept in the forefront regarding the engineering 
industry. He said that the Government recog- 
nised fully that if this country was to maintain 
full employment and an adequate standard of 
living, the engineering industry must make an 
outstanding contribution significantly larger 
than it did before the war. Speaking of means 
of achieving that objective, Mr. Wilmot stated 
that the increased contribution to the national 
wealth required from the engineering industry 
could not be wholly provided by diverting man- 
power from other occupations. In large part 
it must be provided by greater output from 
every man working—including managements 
as well as people in the shops—and the fullest 
employment of available pockets of labour which 
might otherwise be unemployed or under- 
employed. It was for that reason that, in the 
national interest as well as in local interests, 
the Government attached so much importance 
to the placing of engineering projects in the 
development areas wherever it was possible. 
The same urgent necessity to make the greatest 
possible use of available manpower to increase 
output was behind the pressing requests from 
the Government to overloaded firms in industry 
to sub-contract or farm out work so far as 
possible to underloaded firms. Dealing with 
re-equipment, Mr. Wilmot pointed out that the 
physical capital of the engineering industry 
consisted largely of buildings and machine 
tools, and it was of vital importance that in 
both respects the industry should be well 
served. In the allocation of Government-owned 
factories and in the construction of new factories 
in development areas there was, he asserted, a 
sufficient bias in favour of good engineering 
projects. Furthermore, in the machine tool 
disposal scheme there were worthwhile oppor- 
tunities for engineering firms to improve their 
equipment, and although the disposals to date 
were large, Mr. Wilmot said that he would like 
to feel that every engineerifg concern in the 
country was fully aware of the opportunities 
available. 


F.B.I. Conference on Industry_and 
Research 


A CONFERENCE on industry and research, 
organised by the Federation of British Indus- 
tries, is to be held at the Kingsway Hall, 
London, on Wednesday and Thursday, March 
27th and 28th. The conference will be opened 
by Sir Robert Robinson, President of the Royal 
Society, and will be divided into four sessions 
dealing with science, industry, and the com- 
munity ; scientific research and production ; 
scientific research and industrial expansion ; 
and the application of research in industry. 
Two sessions will be held on the first day, when 
Sir Clive Baillieu, President of the F.B.I1., and 
Sir Stafford Cripps, President of the Board of 
Trade, will be the chairmen, and at the remain- 
ing two sessions on the second day Mr. Herbert 
Morrison, Lord President of the Council, and 
Sir John Anderson will preside. The conference 
will begin at 10.30 a.m. on the first day and at 
10 a.m. on the second. The principal themes of 
the conference will be the application of science 


drive, full employment, and a higher standard 
of living. The list of speakers includes Sir 
William Larke, Sir Edward Appleton, Sir 
Harold Hartley, Sir Ernest Simon, Dr. J. R. 
Hosking, Mr. A. Healey, Dr. C. C. Paterson, 
Dr. R. E. Slade, Mr. C. H. Davy, Mr. A. J. 
Philpot, Dr. P. Dunsheath, and Sir Raymond 
Streat, and opportunity for discussion will be 
provided at each session. As the Federation of 
British Industries points out, the conference 
gives the first opportunity on a national scale 
for promoting between industry and science the 
collaboration by which the application of 
research to industrial practice and products can 
be extended, and the economic rehabilitation of 
the country accelerated. 


Fuel Economy Appeal 


It was announced on Tuesday last that 4000 
firms in the Midlands had received a joint appeal 
from the Board of Trade, the Ministry of Supply 
and Aircraft Production, and the Admiralty, 
asking for the strictest economy in the use of 
fuel. The appeal states that the position of fuel 
available for industry, gas, and electricity under- 
takings has been carefully examined in the 
Midlands region and is even more grave than the 
Minister of Fuel and Power indicated in his 
recent broadcast. It is quite clear that there 
will have to be an important cut in the con- 
sumption of fuel, and this, it is suggested, can 
be secured by a serious and intensive campaign 
of voluntary economy, or by a continued serious 
cut in the supply of fuel to the various industrial 
undertakings. The appeal goes on to say that 
the Ministries are anxious that there shall not 
be a compulsory cut in production or any 
necessity toresort to the cutting of factory 
hours to meet the present coal situation, and 
asks for wholehearted co-operation in a fuel 
economy campaign in factories and offices 
aiming at a 10 per cent. saving. It is suggested 
that instructions should be issued that not a 
single unit of power or an ounce of fuel more 
than is necessary should be utilised for any 


purpose. 


Institution Events 


On Thursday, February 21st, there was held 
in Westminster Abbey a memorial service for 
members of the Institution of Civil Engineers, 
Institution of, Mechanical Engineers, and the 
Institution of Electrical Engineers who gave 
their lives in the World War of 1939-45. The 
service was arranged by the Dean of West- 
minster, the Right Rev. P. F. de Labilliere, and 
was attended by a large congregation repre- 
sentative of the three institutions. Of all 
classes of membership of the Institution of 
Civil Engineers, 241 lost their lives in the war, 
between 140 and 150 of the Institution of 
Mechanical Engineers, and 182 of the Insti- 
tution of Electrical Engineers. These figures, 
it may be noted, include civilians as well as 
those who served in H.M. Forces.... A special 
series of lectures on “ The Development of the 
Internal Combustion Turbine ’’ was delivered 
at the Institution of Mechanical Engineers on 
Wednesday, Thursday, and Friday of last week, 
February 20th, 21st, and 22nd. The introductory 
address was given by Mr. Hayne Constant and 
other lecturers were Mr. L. J. Cheshire, 
Mr. A. R. Howell, Mr. Peter Lloyd, Mr. D. N. 
Walker, Mr. R. G. Voysey, Mr. J. Reeman, and 
Dr. T. A. Taylor, all of whom were personally 
associated with work done in this country in 
the development of the gas turbine at the Royal 
Aircraft Establishment, Farnborough, and 
Power Jets, Ltd., Whetstone. Arrangements 
have now been made for the lectures to be 
repeated at the Institution on Tuesday, Wednes- 
day, and Thursday, March 19th, 20th, and 21st, 
after which it is hoped to make them available 
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The Tennessee 


Valley Authority 


and the War 


No. 


HE works of the Tennessee Valley 
Authority have been described from time 
to time in THE ENGINEER. Many Americans 
were sceptical when that organisation was 
first set up of the wisdom of the United States 
Government in electing to spend so many 


I 


T.V.A. makes an arresting example of what 
can be done through the co-ordinated 
development of the natural resources of a 
single region so as to make large returns, not 
only to the people directly atfected, but to 
the country as a whole—especially when con- 


a week following Germany’s invasion of 
Poland in September of 1939, a compre. 
hensive memorandum was submitted to the 
President by the T.V.A., indicating, not 
vaguely nor in a hazy fashion, but specifically, 
those courses of action for which the T.V.A 

was equipped to help in a national emergency, 
and when the T.V.A. was called upon 
in the first half of 1940 to go ahead on 
a great construction programme intended 
to make possible the generation of 
a much increased output of electric 
energy, it was fully prepared to proceed 
at once, having at hand all drawings and 
detailed plans needed for that purpose, 
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FiG. 1-MAP SHOWING DAMS OF THE TENNESSEE VALLEY AUTHORITY 


millions of dollars upon it. The T.V.A. 
project seemed to them to have the earmarks 
of a vast sociological adventure, in the name 
of engineering betterments with but little 
promise of ultimate industrial and economic 
justification. It was known that a large 
percentage of the people living within the 
valley of the Tennessee River and its tribu- 
taries were rural dwellers, and that the agri- 
culture consisted to a great extent in sub- 
sistence farming and of a decidedly restricted 
order. It was also known that the average 
per capita income of the four valley States 
in which T.V.A. principally operates— 
Tennessee, Georgia, Alabama, and Mississippi 
—was only 162 dollars, as compared with the 
annual average of 372 dollars for the country 
as @ whole. The outlook for economic 
advancement did not appear promising in 
1933, when the T.V.A. had its beginning. 
However, by 1940, the per capita income in 
this particular region had increased to 285 
dollars, as compared with 579 dollars for the 
nation at large. That is to say, that the per 
capita income in the four valley States had 
increased 75 per cent., while that of the 
country as a whole had mounted but 56 per 
cent. In those seven years the leaven of the 
T.V.A. worked at least to the advantage of 
the people immediately concerned. 

As a result of the war the story of the 
T.V.A. is not now just a record of industrial 
sociological, and economic advance brought 
about by engineering works reared for flood 
control, improved navigation, and the 
development of vast blocks of electric energy 





for peacetime utilisation. Instead, the 


fronted with the tremendous and insistent 
demands of an unprecedented war. 
T.V.A. AND THE War 
The T.V.A. was forehanded and fully alive 
to what might happen in Europe, and within 
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It may be of interest here to emphasise 
that the T.V.A. was able to convert itself to 
war service long before a general indusvrial 
conversion was achieved in America; and 
it was therefore possible for the Cherokee 
dam, authorised at the end of July, 1940, to 
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be completed and the basin above it ready to 
Taste I in filling when the Japanese first launched 
—_—— their attack on the United States. Indeed, 
Date of actual closure was effected on ‘December 5th, 
ae |p nd — Capacity), Se Capacity, kW. |1941, a month sooner than had been called 
ject. i ro 2. ruction| Dam rating in ———_—_- ——_—_ hed 
Project Sapa — started. | closure. | units. |kilowatt# écopetien Installed] Ultimate for by the se ule adopted when work _ 
ene acid . 358 car that structure started. A compreliensive 
sky see eee] 28, 5.37 eacetime ~ 1 - 2 
Kentucky 5. 4.41| First emerg. ist | 32,000 | 14. 9.44 account of the Cherokee dam appeared in our 
4.41 ‘2 2nd 38,000 18.11.44 pages in July, 1942, its pn in 
Hawt " aed | 33,008 3.46 i i kable accomplishment. 
5. 4.41 . 4th | 32,000| 7.46 | 128,000 the time being a remarkable accomp 
Future 5th | 32,000 160,000} It seems proper at this point to mention 
Pickwick Landing | 18. 5.33 Peacetime | 8. 3.35) 8. 2.38 the major construction projects carried 
abe ie | ee ae through by the T.V.A. during the current 
21, 3.40 ‘a 3rd | 36,000 | 12. 6.42 war briefly before dealing with the work in 
o2, 1.08} Pes cuore, Ath pp on 12. 8.42 | 144,000 detail. In July of 1940 the T.V.A dams then 
vier éth | 36,000 216,000 completed. and in on. bien as Preis : 
lien x 1918 | World War I | 14. 4.18] 14. 4.24] 8 unite*| 23,000 | 12. 9.25 Norris, Wheeler, Pickwick Landing, Gunters- 
2 : ‘ie Ran aeivaiae ville, Chickamauga, and Hiwassee. The 
9. 5.40\T eacetime t. ’ . 3. . 
9. 5.40 ali 10th 25,200 5. 5.42 T.V.A. had acquired a number of other — 
31. 7.40| First emerg. 11th 35,200 18. 7,42 within its territory, and os oe these 
31. 7.40 9 12th | 26,200 | 31. 8.42 —Figs. 1 and 2—was Wilson m, at 
16, 7.41] Second emerg. 13th 25,200 | 22, 4.43 4 . 
a eee ” 14th | 25,200 | 21.11.43 | 335,200 Sheffield, Alabama. At that time, also, 
Future | there were several T.V.A. projects under 
“ inh | 25:200 construction on a peacetime schedule. They 
” 18th | 25,200 436,000 | included the Kentucky dam, the Watts Bar 
Wilson steam addi- World War I | 1. 3.18 3 units* —— 60,000 dam, the Fort Loudoun dam, the third 
i eac! . ° ° ° . 
_— Future ath | 40,000 100,000 | Semerating unit for Pickwick Landing dam, 
heel 18. 5.33 Peacetime | 21.11.33) 3.10.36 the ninth and tenth units for Wilson dam, 
ep iat y 18, 5.33 0» Ist | 32,400] 9.11.36 and the third and fourth units for bse 
18. 5.33 0 Qnd | 32,400 | 14. 4.37 1 the 
31. 7.39|t v0 rd | 32,400 | 12. 1.41 dam. Be July 3lst, f pes l TTA. 
31. 7.39 ms 4th | 32,400 | 13. 3.41 | 129,600 authori: a group 0! ional T.V.A. 
Puiu S| projects, generally designated as the First 
ae 3400 Emergency Programme. This programme 
m 8th | 32,400 259,200 | included the Cherokee dam, the Watts Bar 
Guntersville ... 12. 8.35 Peacetime 4.12.36} 16. 1.39 p antie ail steam plant, the fourth unit at Pickwick 
12. 8.35 ‘0 at : 7“ . 
12. 8.35 ra ona | 24,300 | 13.10.39 Landing dam, and the eleventh and twelfth 
12. 8.35 + 3rd | 24,300 | 26.12.39 | 72,900 units at Wilson dam. Work started imme- 
viewed a) 97,200 | diately and on a schedule calling for rapid 
Chickamauga 12. 8.35 Peacetime 13. 1.36) 15, 1.40 e. ile er accomplishment. On April 5th, 1941, the 
ie: 8.35 e: ond | 27,000| 2. 5.40 Congress authorised the installing of four 
12. 8.36 ” ard | 27,000 | 16. 7.40) 81,000 » | Power units at Kentucky dam and the install- 
+“ ane von 1. 3.90) 3, 1.48 pt a 108,000 | ing of a third unit in the Watts Bar steam 
' i. a ‘eacetime . . i 
aad 16. 3.39 ye Ist | 30,000 | 11. 2.42 plant. The closure dates for the Kentucky 
16. 3.39 2nd | a . p dam and the Fort Loudoun dam were “ 
16. 3.39 me 3rd | 30,000 | 23. 7. Meni 
16. 7.41| Second emerg. 4th | 30,000 | 12. 3.44 forward one whole year. The | vans = 
16. 7.41 Bth | 30,000 | 24. 4.44 | 150,000] 150,000 | fempo of the war in Europe and in the Far 
Watte Bar steam| 31. 7.40] Firstemerg. | 8. 8.40 1 60,000 | 15. 2.42 East made America’s national defence pro- 
pleat ~ ” I pepe ee Spe: ramme one of urgency. The Congress, on 
17.12.41| Third emerg. 4 | 60,000 * 345 | 240,000| 240,000 | July 16th, 1941, authorised the Second 
Fort Loudoun ...|18. 4.40| Peacetime | 8. 7.40) 2. 8.43 Emergency Programme, for the T.V.A. _ This 
18. 4.40 ” 1 — erred err programme called for proceeding immediately 
puctazany Future ; pay sii , with the Apalachia project, the Ocoee No. 3 
” 4 32,000 128,000 | project, the Chatuge project, the —_— 
jwaeeee ‘ roject, the installation of the thirteenth an 
12. 8.35] Peacetime | 15. 7.36) 8. 2.40 1Y , 3 : 
sa 12. 8.35, ae 1 57,600 | 21. 5.40 | 57,600 fourteenth units at Wilson dam, and the 
17.13.41 Future 3 57,600 115,200 | fourth and fifth units at Watts Bar dam. 
Apalachia 116. 7.41| Second emerg. | 17, 7.41/14. 2.43 On December 17th, 1941, the Congress 
16. 7.41 ” . — ee cael vauee authorised the Third Emergency Programme. 
waaay " . : — ; 000 | Under this programme the Douglas dam was 
Ocoee No. 3... | 16. 7.41] Second emerg. 17. 7.41) 15. 8.42 constructed agreeably to an extremely fast 
16. 7.41 i 1 27,000 | 30. 4.43 | 27,000] 27,000 | .-hedule, only thirteen months elapsing from 
Chatuge... | 16. 7.41| Second emerg. | 17. 7.41/12. 2.42) None start to closure. Fontana dam was author- 
Seed 17. 7.41] 24. 1.42| None ised (this dam has since been closed, and 
Nottely ... .| 16. 7.41| Second emerg. wi Be . 1.42] -} of the basin start cr Fin Weesenhet 7th, 
eee |18. 5.33] Peacetime | 1.10.33] 43.36) | sag | 98. 7.36 1944), and the fourth unit of the Watts Bar 
18, 6.33 ul 1 | S800 | 30: 9.36 | 100,800] 100,800 {Steam plant was ae a eg 
Fontana | 17.12.41| Third emerg. | 1. 1.42| 11.44 public-use river terminals were construc 
17.12.41 ” : pipe Le eee transportation centres along the Tennessee 
17.12.41 55 ‘ ¥ ’ . : alg 
Suse 3 67,500 202,500 | River and placed in operation im the early 
Chsoslin’ 31. 7.40| First emerg. | 1. 8.40| 5.12.41 autumn of 1943; anda fourth terminal was 
‘| 31. 7.40 ita 1 30,000 | 16. 4.42 completed early in 1944. The accompanying 
1.7 a 6.48 | 60,000 table gives data on the dams and fuel plants 
"Er 4 | 30,000 120,000 | constructed and enlarged by the Tennessee 
Douglas... | 30. 1.42] Third emerg. | 2. 2.42] 19. 2.43 Valley Authority and details their capacities 
8. .< ” : eT iS eet enate to-day and their projected ultimate capacities. 
oe lS eben 3 | 30,000; 7 The table outlines the sequence 
" | oa 120,000 | followed in constructing the dams and power 
Total : Hydro and steam power plants constructed or enlarged by T.V.A. ... ...|1,920,100] 2,654,900 plants under the control of the T.V.A. Also 
Hydro and steam plants acquired§ by T.V.A. eS Bir Se ame 3S a *"|'"296,742| 296,742 | the table indicates the steps taken in increas- 
i he output capacities of the electric 
Total T.V.A. ss 2,216,843)2,051,042 ing the ou : ihe 
: pais generating installations. Some brief illustrat- 
* Acquired. ed descriptions of T.V.A. dams will appear 
+ Date authorised by T.V.A. Board of Directors. in the next article of this series, before pro- 
t These numbers indicate the sequence of installing the units, but not the stall,in which each was placed ; for | ceeding to a more detailed account of war- 
instance, at Kentucky dam, the first unit was erected in No. 3 stall. re | time activites. 
§ Does not include the eight initial units at Wilson and the three initial units at Wilson qteam addition, which (To be va 


are included in the tabulation above. 
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Conjugated Valve Gears for Locomotives : 


Their History and Development 


By H. HOLCROFT 


No. II—(Continued from 


OTHER GEARS 


N 1920 the writer devised an entirely 
different system to those hitherto in use. 
Until then the combination levers in the 
various designs had produced an addition of 
two motions, but in the new form it became a 
case of directly superimposing one motion on 
another. As Fig. 16 indicates, this is accom- 
plished by turning one of the levers B O’ B’ 
through a right angle and transmitting its 
movement across the engine by means of a 
simple connecting-rod B’ B’, subject to 























“THE ENGINEER™ 


Fic. 16 


tension and compression only. On the 
opposite side the floating lever B’ XC, 
carried by a rocking lever A°OX with 
straight arms, is also cranked. This floating 
lever is oscillated backwards and forwards by 
the straight fixed lever and rocked trans- 
versely by the cranked one. A radius rod 
O’ X or a curved guide having the same 
radius completes a parallelogram, so that the 
cranked arm B’ X of the floating lever 
remains parallel to the cranked arm of the 
fixed lever O’ B’, to which it is linked, the 
pin at X being fixed in a die block working 
in a slot in the end of the straight lever 
A O X to allow for the verse sine. 

This arrangement eliminates the 2 to 1 
ratio in engines with cranks at 120 deg., 
reduces the length and weight of levers and 
makes a heavy cross stay and bracket 
unnecessary, as the pivots of the fixed levers 
can be directly attached to the main frames. 
It occupies rather more space longitudinally, 
perhaps, but attention is called to the 
arrangement, as it may be more suitable in 
some cases than a system of straight levers. 

The same geometric construction can be 
used to represent the essential parts if it is 








extended by circles for the superimposed 
motion. In the diagram with Fig. 16 
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A and B again represent the points driven 
by the outside valve gears and C the inside 
valve, O being a fixed point and the relative 
angles being 120 deg. apart. AO X corre- 
sponds to the lever pivoted at O on which 
the cranked lever B’ XC is carried, and a 
circle with centre at X cutting the first circle 
at C represents the superimposed motion. 
The fixed crank lever B O’ B’, indicated in a 
third circle, translates its motion to the lever 
B’ XC through connection B’ B’. Geo- 
metrically, the arms of the cranked levers 
appear straight in the diagram, since only the 












































The system of straight levers can also by 
extended to four-cylinder engines with thy 
135 deg. crank setting and Fig. 18 give 
details of a gear which has been successfully 
applied to more than one miniatuy 
locomotive. 

A very compact arrangement is obtained 
by two overlapping combinations.  Theg 
are shown separately below, levers AQ xX 
and B X C driving one valve and B O Y’ ang 
AYD the other. An additional membe 
Y O Y’ with fixed centre is introduced in this 
because a lever BYO would be incon. 
veniently long and its fixed point O in ay 
unsuitable position. Other combinations 
which can be worked out by means of 
diagram will suggest themselves, but that 
illustrated appears to be the most practicable, 

The late Professor Dalby advocated g 
system of crank setting for the complete 
balancing of four-cylinder locomotives. In 
his book on “ The Balancing of Eagines ” he 
gives an example in which the outside cranks 
are at 90 deg. to one another, the pitch of the 
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direction of the motion is altered and not its 
phase. 

It is obvious from the arrangement in 
Fig. 16 that arms O’ B’ and X B’ may be of 
any convenient length as long as they are 
equal. 

The arrangement can be adopted for engines 
with three cranks at other than 120 deg. by 
variation in the proportion of the parts as 
may be ascertained from a diagram with the 
crank positions set out upon it. 

As an extension of this Variation the system 
can be adopted in four-cylinder engines with 
inside and outside cranks at 135 deg. to one 
another simply by the provision of another 
arm on the floating lever, as shown in Fig. 17. 
In this instance a curved guide and die block 
are shown as an alternative to a radius rod, 
as in Fig. 16. 

The accompanying diagram makes it clear 
that the inside cranks C and D are at right 
angles to one another and at 135 deg. to their 
respective outside cranks A and B, so giving 
eight impulses per revolution of the wheels. 
The arms A O-O X and B O’-C X and DX 
are in ratio 0-707 to 1, t.e., cos 45 deg. to 1. 
It is obvious that arms B’ O’ and B’ X may 
be of any convenient length as long as they 
are equal. 
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outside cylinders 6-7ft. apart, and that of the 
inside cylinders 2-2ft. The inside cranks are 
set at 1534 deg. to their respective outside 
cranks and at 143 deg. to one another. He 
then demonstrates that by making the mass 
of the inside reciprocating parts 2-27 times 
that of the outside parts there would be no 
unbalanced force, no variation in rail 
pressure, and no swaying couple. 

In view of the attainment of maximum 
speeds by existing steam locomotives in 
excess of 120 m.p.h. and the prospect of high 
average speed in future developments, the 
question of smooth running assumes greater 
importance and the fact that the regularity 
of the exhaust beats and turning moment 
with Dalby’s proposal are somewhat affected 
as compared with the normal four-cylinder 
engine matter less at high speed, if the engine 
is only intended for operating such service. 

Tae proposal is also complicated by the 
valve gear problem, but the necessity for 
four complete sets of valve gear as opposed 
to two sets and two simple rocking levers 
with the normal 180 deg. setting of cranks 
can be avoided by using a conjugated gear 
for the inside valves. The diagram in Fig. 19 
shows the special lay-out of crank axles 
according to Dalby, and in one solution a line 
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to cut CD in X and Y respectively. The 
required mechanism is then seen to be two 
rocking levers A O X and B O Y pivoted at O 
in each case, and a floating lever C D to which 
connections are made at X and Y, the valves 
being connected at the extremities C and D. 
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This is a simple and symmetrical design, but 
other arrangements are possible. 

. Descriptions of conjugated valve gears have 
appeared from time to time, but, so far as the 
writer is aware, no attempt has been made to 
collate them and explain the underlying 
principles upon which they are constructed. 
If this article appears to consist in parts of a 
personal narrative of events, the writer’s 
excuse for it is that he has been associated 
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with several of the lay-outs and is in a unique 
position to present the facta. 

Although locomotive valve gears have been 
specifically dealt with, such combining 
mechanisms could be applied to other cases 
in engineering, such as in machines requiring 
reciprocating. movements of various travel 


(!D is drawn and lines A O and B O extended 


phase from two primary movements. 

As an example, Fig. 20 shows two cranks 
A and B of unequal throws, and it is required 
to obtain the equivalent movements to those 
which would be obtained from cranks C, D, 
and E, which can be of any throw or angular 
position. 

One solution can be found in Fig. 20. In 
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the diagram, C and B are joined and A O pro- 
jected to X, E joined to O, and extended to Z, 
O D joined and extended to Y. The linkage 
therefore consists of a floating lever B C with 
connections at X, Y, and Z, all in ratio to the 
points on the diagram, and three fixed levers 
connected thereto, E O Z, Y D O, and A O X, 
and also having arms in ratio to the points on 


geometrical constructions it is possible to 
generate, within reason, any number of 
harmonic motions of differing magnitude and 








to C, D, and E respectively. The actual 
dimensions of the parts will be governed by 
the distances between centre lines of the five 
motions. 

An alternative is given in Fig. 21. Here A 
and B are joined and C, D, and E projected 
to the line through centre O. The required 
linkage is seen to consist of a floating lever 
A B and three rocker arms connected to it at 
X, Y, and Z. Lateral constraint for the 
floating lever in the form of a slider at A or B 
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will be required if three connecting links are 
adopted, but this can be avoided if the 
floating lever is anchored to the end of one 
of the fixed levers, dispensing with one of the 
links. The same remarks apply to the floating 
lever B C in Fig. 20. 

The key to the creation of these mech- 
anisms is the diagram. By its aid all sorts 
of combinations can be devised. 





the diagram, giving the required movements 








MEETING called by the Coal Preparation 
Division of the British Colliery Owners 
Research Association was held at the Royal 
School of Mines, South Kensington, London, on 
Wednesday, February 20th, to discuss the 
problem of coal preparation. The chair was 
taken by Professor Douglas Hay, the President 
of the Institution of Mining ineers. 

The Chairman said that an essential feature 
of the work of the Division would be to establish 
a close liaison between the producers of coal, 
the manufacturers of plant, and users. Contact 
had been made with America and an address 
would be given that afternoon by Mr. Patterson, 
director of engineering of the McNally Pittsburg 
Co., of Pittsburg 

In his address Mr. C. J. Patterson said that 
it was his considered opinion that the most 
important advance in coal preparation in 
America in the past decade had been psycho- 
logical rather than technological. New pro- 
cesses, circuits, and equipment had, of course, 
been introduced, some of which had proved 
extremely valuable ; also, noteworthy improve- 
ments had been made in existing methods. 
Much new interest was being displayed in the 
recovery and further beneficiation of the finer 
sizes, below $mm., much of which was pre- 
viously wasted in some coal producing areas. 
Coal drying, both centrifuga] and thermal, now 
played a much more important part in coal 
preparation in America than in the past, and an 
increased demand for suitable fuel of controlled 
size for mechanical stokers, both industrial and 
domestic, had resulted in the design of new 
crushing, screening, and blending circuits. All 
of these were important. Nevertheless, he still 





and angular relationship. By means of the 








felt that the most significant development had 


Coal Preparation 





been an increased realisation of the vast import- 
ance of preparation as distinct from mining and 
utilisation. 

What would undoubtedly be the largest test 
plant for coal preparation research in the world 
was now being designed for the United States 
Steel Corporation. With an hourly capacity of 
600 to 700 short tons, and a relatively complex 
washing circuit, the total construction cost 
would be in the neighbourhood of £1,000,000. 
This cost was deemed economically justifiable 
because, if the test installation fulfilled ex- 
pectations, an extremely large acreage of 
Pennsylvania coal, which was now suitable 
only for industrial fuel, would become suitable 
for metallurgical use. The ultimate plant would 
have a capacity of 2800 tons per hour, the 
finished product being transferred by barges 
directly to the Clairton steelworks. 

Manufacturers of coal preparation equipment 
had played an important part in the revised 
status of the industry. Their engineering staffs 
were comprised largely of coal preparation 
specialists, and their intensive efforts formed the 
best training ground for younger engineers. 
Moreover, all important American manufac- 
turers operated testing plants and experi- 
mental laboratories which were responsible for a 
big percentage of new developments and dis- 
coveries. 

As research, he said that whilst there 
would always be a striving for higher effi- 
ciencies in the various processes, the better 
modern processes had already attained such 
relatively high technical efficiencies that only 
a relatively small percentage of additional 
improvement could be expected in that direc- 
tion. Maximum technological efficiency was 
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not always desirable. The ultimate technical 
efficiency, the recovery of the last available 
pound of usable product, might often cost more 
in initial investment and operation than could 
pose be justified by the value of the increased 
yield. 

An important factor of the new attitude 
towards coal preparation concerned the educa- 
tional institutions. Until quite recently none 
of the American universities offered courses in 
coal preparation as such, but now many leading 
universities, especially in the coal producing 
States, had established extensive courses in 
coal preparation as a separate subject. Separate 
and independent associations of coal prepara- 
tion engineers had been organised on a State- 
wide basis in several of the coal producing 
states and these were serving a very useful 
purpose. It was hoped that these institutes— 
the first of which had been formed in Indiana 
and Illinois—would eventually extend to all the 
coal producing states, after which it was planned 
to combine them into a single unified organisa- 
tion. This might either function as a separate 
national institute or, more likely, become a 
distinct and separate subdivision of one of the 
present national engineering societies, presum- 
ably the American Institute of Mining and 
Metallurgical Engineers. 

The Chairman said that his mind went back 
to a mine in this country which, before the war, 
was drawing about 2000 tons a day. There 
was a tippler and a couple of fixed screens, 
which separated the coal into two sizes, one of 
which went through the screens and the other 
did not. The coal was loaded direct into 
trucks, a few people picking out bits of dirt, 
which was not much. The seam being worked 
was 9ft. thick and it was clean coal, but very 
little was done to prepare it for the market. 
Actually he believed there were in America 
some mines which did little more than that 
to-day. This same mine, having finished its 
9ft. seam, was to-day working a seam 2ft. or 
3ft. thick, but the coal contained a lot of dirt, 
and it had been decided to spend up to £130,000 
in installing a coal preparation plant, still with 
the same output of 2000 tons per day. 

The present demand for more efficient coal- 
producing plant would obviously call for 
consideration of what were the right qualities 
of coal to meet standard conditions. Blending 
would be necessary, but in this country we also 
had the problem of:a colliery working several 
seams of widely different qualities, which it 
was very difficult to blend because each seam 
belonged to some special market. Or were we 
under a misapprehension with regard to this ? 
Was it a to keep these qualities 
separate ? It might be that we should do more 
than we had done in the past with regard to 
blending. 

As regards skilled operational personnel, we 
were suffering in this country from a scarcity 
of personnel to handle washers and coal pre- 
paration plant. Indeed, the mining industry 
was short of all classes of technical men. In 
America large coal was not wanted, but in this 
country the household market demanded it, 
and as long as this was so, and there was a 
willingness to pay 10s. per ton extra for it, the 
collieries would be foolish not to supply it, but 
whether it would be possible to persuade the 
domestic user that large coal was not necessary, 
he did not know. 

Mr. Arthur Grounds said that coal preparation 
was becoming a separate and highly specialised 
subject and must be divorced more or less from 
the general run of mining work. Personally, he 
was particularly interested in liaison work: and 
that was necessary with the countries from 
which the coal preparation plants now operating 
in this country came from. There were plants 
here which had been supplied by Germany, 
Holland, and Belgium, and he had found it 
amazing what a large amount of information 
could be obtained and what a fresh outlook on 
coal preparation could be developed by contact 
with the preparation engineers from these 
countries. 

The great difference between Mr. Patterson’s 
outlook and our own was that in the United 
States was a nation of individualists, whereas 
—should he say unfortunately ?—the colliery 
industry in this country was now in the hands of 
the Government. It might, however, be possible 
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to get greater co-ordination than existed before 
in the preparation and utilisation of coal. 
Another point was that in the near future we 
might see the development of central prepara- 
tion plants as the result of this central control of 
the mining industry, and this might give us the 
chance to launch out into a really ambitious 
coal preparation programme as compared with 
having relatively small coal preparation plants 
at collieries with low outputs. 

Dr. Hirst, of Simon Carves, Ltd., remarked 
that hitherto in this country coal preparation 
had been a sort of no man’s land, and the user 
got the benefit of any improvement that was 
made. But the preparation plant was owned 
and paid for by the mineowners, and this state 
of affairs did not conduce to a rapid advance in 
efficiency. On the question of large coal, he 
said a plant had been introduced into the Bir- 
mingham area for dealing with it and one was 
about to be started up in Scotland for handling 
12in. coal. From a visit to America he rather 
got the impression that they were not particu- 
larly interested in fine screening and, perhaps 
for technical reasons, he believed the froth 
flotation process had been closed down in one 
case. Generally speaking, we were ahead of 
America in the matter of fine screening. On the 
other hand, the Americans could handle very 
large quantities of raw coal at great speed. In 
one instance 2800 tons per hour were being 
handled by one belt working at a speed of 600ft. 
per minute, and he was sure that we would not 
like coal preparation plants to run at that speed 
here. Usually the specification speed was very 
much lower than this, but could not colliery 
engineers in this country change their ideas and 
work, say, at a speed of 500ft. per minute ? 

Mr. E. M. Meyers, of Durham, said he had for 
many years been urging the need for specialists 
to deal with coal preparation, but without much 
success. Our leading mining engineers had 
never regarded preparation as a separate tech- 
nique, and it was very sad to think that had been 
so. However, there had been a great change in 
recent times, and he hoped that what Mr. 
Patterson had said would have an influence in 
this country. 

Large sums had been spent on coal prepara- 
tion plants, but whether they were justified he 
did not know. It might open up a field of very 
interesting controversy to investigate whether 
the preparation plants installed in this country 
during the past ten or fifteen years had really 
justified themselves. He crossed swords with 
the Chairman when he said the domestic user 
wanted large coal. Personally, he did not 
think that was so at all, and he was pleased to 
know that in America coal for domestic pur- 
poses was being graded down to even lfin. In 
the future he believed the domestic market 
would be demanding small coal to suit new 
types of heating appliances, and even at the 
present time, when large coal was supplied, the 
domestic user of necessity broke it down. 

The question of blending to get the last ounce 
of product out of the raw material was skimmed 
over very lightly by Mr. Patterson, but we in 
this country were very keen on making a very 
great deal of what we called “ middlings.” 
There was a large consumer field open for this 
low-grade fuel, which averaged 22 per cent. of 
ash and had a calorific value of 11,000 to 
12,000 B.Th.U. The advantage of that material 
was that it was very homogeneous and hard 
and was an ideal fuel for boiler furnaces. Thus 
it added to the value of the preparation plant. 
Therefore it was necessary to have some process 
for this particular purpose. One process would 
not do everything, and the plant required for 
this purpose must be simple and require low 
maintenance and be capable of operation inde- 
pendently of the pit. Personally, he was very 
keen that coal preparation plants should be 
divorced from the pits. 

Dr. D. T. Davies, of the Fuel Research 
Station, inquired whether in America they were 
coming across another factor in regard to 
crushing, viz., the hardness factor in relation to 
the petrographic constitution of the coal, and 
whether, in crushing, there had been noticed an 
upgrading of the final material from the coking 
point of view. That had been noticed by the 
Germans a long time ago, and during a visit to 
Germany in the 1930s he saw a process which 





differentiated between the coking and non- 





coking fractions. He believed that at the 
present time intensive crushing was being 
practised in Germany for this reason, and he 
wondered whether the Americans had had any 
experience in this connection and could give a 
guide towards BP vs perna developments. With 
others, he pleaded for an upgrading of the 
status of coal preparation. It had been too 
much the habit in the past of putting in expen. 
sive cleaning and separation plant and leaving 
it in the hands of a good-class fitter to maintain, 
This work called for special coal preparation 
engineers and possibly coal preparation chemists, 

Mr. J. B. M. Mason, of the Ministry of Fuel 
and Power, said he would not speak as a 
Ministry man, but rather from his colliery 
background, before he joined the Ministry. He 
had had very strong views on the preparation 
of coal ever since he became a colliery inan, 
Coal should be cleaned for the market because 
it was impossible otherwise to get absolute 
efficiency of utilisation. This work should be 
in the hands of specialists, but these should also 
have a certain amount of fitting skill so that 
they could maintain the plant if anything went 
wrong and thus avoid delays waiting for some. 
one who could deal with it. Large coal he did 
not think we were likely to see again, and he 
deplored the use of it. In the future he thought 
we should have three classes of coal: (1) pure 
‘** muck,” (2) middlings, and (3) super-cleaned 
coal. 

Dr. Bakker, of Holland, said the nature of 
the coal in Holland had demanded that steps 
be taken to prepare it for the market. The 
coking coal, for instance, contained one-third 
dirt. The general method adopted was to 
break the coal to about 6in., because it was 
found that modern plants could clean up to this 
size. He did not suggest that the suspension or 
flotation process was suitable in all cases, but 
it was applicable to a large number of sizes, 
which was not possible with the dry cleaning 
process. Certainly no method other than 
flotation had been found capable of dealing 
with coal below 4mm. However, the main- 
tenance of this type of plant was very costly, 
and he would be very pleased if somebody 
invented an improvement. 

Dr. R. Lessing recalled the many years during 
which he had advocated that coal preparation 
should be regarded as a distinct industry be- 
tween production and utilisation and expressed 
his conviction that this would be a develop- 
ment in the reorganisation of the coal industry. 
Coal preparation was the work of the chemical 
engineer, and it must be so strong as an indi- 
vidual industry that it was able to stand on its 
own feet and be able to deal with the demands 
and requirements of the other sides of the 
industry, viz., production and utilisation. In 
the future the consumer must have not exactly 
what he had asked for in the past, because the 
consumer in the past had been in no better 
position than the producer in his knowledge of 
what was really required. As regards economic 
efficiency, he hoped that methods would not be 
turned down because it was thought they would 
not pay. 

It was quite clear that in the future we should 
bring up a very much larger amount of dirt than 
ever before, a contingency which he foresaw 
twenty years ago, when he had suggested that 
that was a small matter compared with the 
advantage of obtaining more carbonaceous 
matter out of the mine as the result of cleaning 
by mechanical means. There were now methods 
available for doing this, as was instanced by the 
Brazil plant, mentioned by Mr. Patterson. In 
this country we were blessed with potentially 
good coals from which something could be made, 
provided it was not put on the truck as it came 
from the pit. The coal must be separated into 
components which were most useful for various 
forms of utilisation. As to dust, there was a 
potential output of from 8 to 12 million tons per 
annum of dust in this country which could be 
used directly in pulverised fuel plants, which, 
however, would have to be specially designed 
for dealing with the higher ash content. If the 
dust could be cleaned, preferably by dry 
methods, so much the better, and even the 
residue from that cleaning could be burned in 
an incinerator. Ways and means would have 
to be devised to get the combustible matter out 
of it and he was sure this would be found possible 
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in the future, but it must be done at or near the 
colliery. 

Mr. E. J. Pryor, of the Royal School of 
Mines, said that his impression from some of the 
speakers was that there was a tendency to 
regard coal as @ mixture of calories and dirt, 
whereas it should be considered as the raw 





material and source of pharmaceuticals, plastics, 
dyes, explosives, industrial alcohol, and 101 
other things. As regards the ash, we must not 
only think of the ash, as such, but of the 
fusibility of it, which became a very important 
question in relation to precipitation on the walls 
of water-tube boilers and things of that sort. 








New Beyer-Garratt Locomotives for 5.A.R. 





E have received from Beyer, Peacock and 
Co., Ltd., details of a new design of Beyer- 
Garratt locomotive. fifty of which are being 
built for the South African Railways. This 
order is one of the largest yet placed in this 
country by an overseas railway, and is stated to 


coupled wheels have full flanges, and the rigid 
wheel base is just over 13ft. 4in. Curves of 
275ft. radius, having 4}in. superelevation, and 
gauge widening not exceeding jin., are negoti- 
able, with the new wheel arrangement. 





We reproduce a photograph of one of the new 


rigid chassis of considerable strength. Each 
pivot bearing is lubricated with oil, whilst grease 
lubrication has been arranged for the adjustable 
blocks. The saddles carrying the overhung 
springs ride on hardened steel pads set in 
recesses in the axle-boxes. Each coupled axle- 
box is made of solid bronze and has a white 
metal face against the wheel hub. 

Weight distribution and balancing has 
received particular attention, and the revolving 
weights are completely balanced in each wheel, 
a specially designed machine being used to 
check each individual pair of coupled wheels 
for overbalance during construction. It will be 
noted from the weight diagram that a maximum 
loading of nearly 15 tons is reached on the 
driving axle, and the weights decrease towards 
the extremities of the units. Three-point sus- 
pension with overhung spring gear is atranged 
—the inner bogie and coupled wheels providing 
two points and the outer four-wheeled bogie 








be the largest ever placed in the world for 
articulated engines. The new engines are 
intended for general-purpose work on 3ft. 6in. 
gauge, 60lb. rails, over particularly difficult 
terrain, having long sections of very heavy 
gradient with numerous sharp curves. With 
their tractive effort of just over 60,000 lb., 
they will be amongst the most powerful engines 
in the world working over 60 lb. rails. Some of 
the locomotives, which have been designed and 
built to the specification and special require- 
ments of Dr. M. M. Loubser, the Chief Mechanical 
Engineer, have already been shipped to Port 
Elizabeth. 

Eight coupled Beyer-Garratt engines were 
first supplied to South African Railways in 1925. 
The new design embodies the latest practice of 
the railway and the makers. and bears little 
resemblance to the earlier types. The boiler is in- 
terchangeable with the class ‘‘ GE,” locomotives 
but incorporates certain improvementsand alter- 
ations ; the fire-box has a round top instead of 
Belpaire, and is made of steel, not copper; pressure 
has been increased from 180 1b. to 200 Ib. per 











Fic. 1—BEYER-GARRATT LOCOMOTIVE 


engines, together with a weight diagram. 
The leading dimensions are as follows :— 
Cylinders (four), diameter by stroke 18}in. by 26in. 
Coupled wheels, diameter bie Rtee ee 
Bogie wheel, diameter‘... ... ... 2ft. 4pin. 


Truck wheel, diameter 2ft. 10in. 
Wheel base, rigid 13ft. 4}in. 
Maximum axle load 15 tons 
Adhesive weight pie Shak * vee 115 tons 
Total weight, in working order 1844 tons 


Boiler pressure ... 200 Ib. per sq. inch 
Heating surface— 
Tubes: 36 flue, 5fin. outside dia- 
meter, 282 small, 2in. 
outside diameter 


.. 2,328 sq. feet 
Fire-box, including arch tubes ... 


212 sq. feet 


Total evaporative... .. 2,540 sq. feet 


Superheater, 1 }in. diameter tubes 463 sq. feet 

Total... 3,003 sq. feet 
Grate area 51-3 sq. feet 
Coal capacity 10 tons 
Water capacity 5,650 gallons 
Tractive effort— 

At 85 per cent. B.P. 63,030 Ib. 

At 75 per cent. B.P. 55,620 Ib. 


The main frames, which are of the rolled 





steel bar type, 4in. thick, are braced with heavy 


200 Lb. Sq. In. 





the third. In order to give a rolling motion 
with a view to reducing wear, the spring links 
have excentric spring pins, jin. less in dia- 
meter than the holes. 

The boiler frame is built up of l}in. thick 
steel plate, well braced with stretchers, The 
arrangement of the boiler may be seen in the 
engraving, Fig. 3. Its barrel and fire-box are 
of carbon steel and special quality steel has 
been used in the construction of the inner 
fire-box. Direct stays are fitted to the fire-box, 
and at the front end are two rows of flexible 
stays. Tubes supporting its fire-brick arch 
are fastened with copper ferrules by expanding 
into the fire-box plates, their ends afterwards 
being flared. Plate gussets are used to stay 
the fire-box inner tube plate and the smoke-box 
tube plates. The boiler tubes, which are 
enlarged at the smoke-box end and expanded, 
are reduced at the fire-box end, where, after 
expanding, they are beaded over and welded. 
To provide additional staying to the tube plates 
three nests of small tubes are also beaded over 
at the smoke-box end. A superheater, supplied 
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FIG. 2-WEIGHT DIAGRAM 


sq., inch, and the superheating surface has been | cast steel frame stretchers, and the pivots, of by the Superheater Company, has thirty-six 
increased. Extension of the wheel arrangement |the makers’ latest inverted adjustable design, | 1}in. outside diameter elements, and the header 
to 4~-8-2-++ 2-8-4 gives additional coal and water | are cast integrally with a massive cross stretcher. | incorporates a multiple valve regulator mounted 
capacity. The latter may be increased by|In addition, the cylinders, which are integral|on the smoke-box with its valves on the satu- 
connections provided for coupling to an auxiliary | with their exhaust boxes, are bolted together | rated steam side. The smoke-box has a wrapper 


water tank wagon. All of the 4ft. diameter|on the centre line of the engine to complete a| plate in one piece and cast iron deflector plates 
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are fitted across the front bottom corners. A 
self-cleaning ashpan has a permanent air space 
of 5in. at the sides, and the steam-operated ash 
doors incorporate means for hand operation, 
if needed. The rocking grate is actuated by a 
steam cylinder and two pairs of drop grates are 


bearing axle-boxes are fitted to the bogie wheels, 
those on the outer bogie having manganese steel 
wearing strips working in cast steel guides 
carrying cast iron liners. On the inner bogies 
the axle-boxes are freely contained in a cast 
steel housing, which transmits side thrust from 














FiG.'3—BOILER BEFORE LAGGING 


worked independently by hand levers from the 
cab. Two steam turrets arranged to conform 
with the shape of the fire-box are placed outside 
the cab. In addition to the main shut-off valves, 
these turrets carry all the steam valves for 
the auxiliaries, and in front of them are 
placed two safety valves of the Ross pop 
type. Two Davies and Metcalfe live steam 
injectors, having 114 mm. Monitor cones, are 
supplied with steam through Sellars type quick- 
acting valves, delivery being made through a 
Duplex top feed clack-box situated in front 
of the dome. A steam release valve is fitted 
in front of this clack-box in accordance with 
South African practice. On the throat plate 
are two blow-off cocks, discharging through 
baffle drums. 

The cast iron cylinders, which are integral 
with box section exhaust passages, are inter- 
changeable right and left hand, and have 
renewable liners, both in the barrel and the 
steam chest. Each hind cylinder cover and 
hind steam chest cover is of cast steel, and 
the latter embodies the valve spindle guide and 
cast iron grease-lubricated slides. Box type 
cast iron pistons have three narrow rings, and 
the 10in. diameter piston valves have four 
narrow rings in each head. The piston 
heads are secured by cone and nut to 32-38 ton 
piston rods, the United Kingdom metallic 
packings of which are arranged for oil lubrica- 
tion. Laird crossheads of cast steel have cast 
iron slippers with full white metal facings, and 
for lubrication hard grease is introduced through 
the gudgeon pin to the small end of the con- 
necting-rod. In the Walschaerts valve gear 
the die block is positioned in the direct half of 
the link on both engines for forward gear. In 
full gear a maximum cut-off of 75 per cent. is 
obtained with a valve travel of 64in. Hoffmann 
ball bearings are fitted at the excentric crank 
end of the excentric rods, and roller bearings at 
the reversing link, soft grease lubrication being 
arranged throughout the valve gear. The high- 
tensile alloy steel connecting-rods have bronze 
floating bushes working in a fixed steel bush 
in the big ends and solid bronze bushes in 
the small ends. The coupling-rods have 
bronze floating bushes running in fixed steel 
bushes. 

In accordance with the makers’ latest prac- 
tice, the joints of the steam and the exhaust 
pipes are made with cast iron half-lens rings, 
and the steam ball joints have a cast iron ball 
working in a cast steel socket. The exhaust 
ball joints are of gun metal working in a 
cast steel socket, the slip joint being of 
cast iron. 

Each of the four-wheeled outer bogies has 
a two-pin swing link, and laminated side control 
springs, provision being made for a total side 
play of 7in.. The two-wheeled radial arm type 
inner bogies have helical spring side control 
and a total side play of 4in. Timken roller 





the rail through the bogie control springs to 
the main frame, whilst the roller bearings 
are left free to align themselves with the axle. 

The coupled wheels of the front engine unit 
have vacuum braking, whilst those of the hind 
unit have steam and hand braking. Vacuum 





shut-off valves are such that feed water may be 
taken from either front or rear tanks or the 
auxiliary wagon, individually or collectively, 

The photograph of the cab we reproduce 
gives a good impression of the degree of fore. 
thought and consideration which has been 
given to the convenience and comfort of the 
engine crew. There is plenty of room and al] 
controls are placed in the most convenient and 
accessible positions. In the teak-lined double 
roof are roller slide ventilators, and there are 
also ventilating doors in the cab front and sides, 
In the centre of the back plate of the sliding 
fire door is mounted a Clyde soot blower. The 
gauges, sight-feed lubricators, and reversing 
sector are illuminated electrically, and there 
are also lights mounted outside the cab back for 
the coal bunker and forward of the fire-box to 
enable the crew to see the injector overflow. 

For dry sanding two sand-boxes are provided 
on each engine unit, to discharge in front of the 
outer coupled wheels, and they are operated 
by a double-acting steam cylinder controlled 
from the cab. An electrical non-recording 
speed indicator is placed in a convenient position 
for the driver to observe. Lubrication is pro- 
vided by two Wakefield four-feed sight-feed 
lubricators, with transfer fillers, each supplying 
one feed to the steam pipe at the ball joint, one 
to each cylinder barrel and one feed split 
between the steam chests. 

It is not yet known where’all the new locomo. 
tives will be used, but we are informed that some 
have already been allocated to the North Coast 
Line, running 250 miles northwards from 
Durban. Others will undoubtably be used on 
the various heavily trafficked 60 Ib. rail lines of 
the Union. The construction and testing of the 














Fic. 4—VIEW OF ENGINE CAB 


braking is provided for the train. On the front 
unit the equipment includes two 2lin. diameter 
cylinders, which are carried in an accessible 
position on a cast steel bracket attached to the 
inner headstock, and control is through a 
Gresham and Craven combination ejector, with 
automatic steam brake valve. On the hind 
unit the steam brake is operated by a 8}in. 
diameter steam cylinder set on a steel plate 
support on the inner headstock and frame. 
Copper-bearing steel plates have been fabri- 
cated by electric arc welding to form the 
water tanks and bunkers, and, as will be appre- 
ciated from the engraving, the appearance of 
the locomotive has been enhanced by the sweep- 
ing lines of the outer ends of the tanks. In 
order to prevent coal dust filtering down to the 
axle-boxes a removable hinged plate has been 
fitted between the rear engine unit and the 
boiler cradle. As stated above, provision is 
made for the engines to haul an auxiliary water 
tank wagon, and arrangements of piping and 





engines have been carried out in collaboration 
with and under the inspection of the Advisory 
Engineer at South Africa House. 








Tue Late Mr. J. A. Brown.~—We regret to have 
to record the death at his home in Glasgow on 
February 10th, at the age of fifty-four, of Mr. 
John Alexander Brown, Scotland area manager of 
David Brown and Sons (Huddersfield), Ltd, He 
had béen in failing health for some time, but was 
able to continue his professional duties until a few 
weeks ago. Mr. Brown was well known as an engi- 
neer of standing and repute, and in 1934 was Pre- 
sident of the Association of Mining Electrical 
and Mechanical Engineers. He was one of the first 
members of the West of Scotland branch, and served 
on the British Council and the Training and Educa- 
tion Committee. He took over David Brown and 


Sons’ Glasgow office in 1924, and fourteen years’ 


later resigned on appointment as chief mechanical 
engineer of the Wemyss Coal Company, Ltd., of 
East Wemyss. He resumed his old position with 
David Brown and Sons in January of last year. 
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Propulsion Conversion of the 


Motorship 


HE motorship ‘ Vecta,’”’ which was fully 

described and illustrated in THE ENGINEER 
of March 31st, 1939, is to be recommissioned in 
the service of the Southampton, South of 
England, and Isle of Wight Royal Mail Steam 
Packet Company at an early date, after an inter- 
esting conversion to oil-electric drive. This 
vessel, with her attractive lines, large observa- 
tion saloon and other amenities, will be remem- 
bered by many as the largest ‘‘ Red Funnel” 
passenger vessel to be put in service on ‘the 
Southampton and Isle of Wight run shortly 
before the outbreak of war, as well as for her 





AUXILIARY GENERATING SETS 


remarkable manceuvrability, achieved by the 
use of the largest Voith-Schneider propellers 
built up to that time. 

The Voith-Schneider propulsion scheme was 
originally selected by the owners after.a very 
careful analysis of its advantages and dis- 
advantages, so far as they were then known, 
and the performance of the ship in its first few 
years of operation fully justified the choice. 
The propellers, however, developed certain 
defects relatively early in their life, and ulti- 
mately reached a stage when they threatened 
to prejudice the overall reliability and cost of 
maintenance of the whole vessel. 

When this stage was reached or when it 
became obvious that it soon would be reached, 
the owners investigated the possibility of 
converting the vessel to some other form of pro- 
pulsion. After looking into various proposals, 
it was decided to adopt the oil-electric system, 
using normal screw type propellers. The reasons 
for this choice were quite straightforward, and 
were simply that, on the one hand, a twin-screw 
bridge control system would result in the vessel 
retaining to a large extent those features of 
handiness and manceuvrability which had come 





hand, it was an economical choice, in that it 





** Vecta ”’ 


enabled the original main engines not only to 
be retained, but left undisturbed on their existing 
seatings. 

In order to accommodate the new propellers 
and tail shafts, it was necessary to carry out 
comprehensive modifications to the after end 
of the hull, particularly the underwater sections. 
The whole of this work, together with the 
installation of the new electric propulsion equip- 
ment, was carried out by John I. Thornycroft 
and Co., Ltd., of Southampton, the builders of 
the vessel. 

This association with the original contractors 


» — 
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was extended to the machinery, the complete 
twin-screw electric propulsion equipment being 
obtained from the English Electric Company, 
Ltd., which firm supplied the main propelling 
engines when the ship was new. e 


Hutt MopiFicaTions 


The modifications to the stern comprised the 
removal of the Voith-Schneider mechanism and 
the casings containing it as well as the ship’s 
bottom in its vicinity. A new bottom was con- 
structed with frames forming partial tunnels 
over the propellers, with the usual keelsons and 
propeller bracket girders. A strong bridge was 
built right across the ship supporting the new 
rudders and the combined electric and hand 
steering gear. The line of shafting was altered 
to suit the propeller drive, with bossed frames 
and stern tubes fitted in the normal manner for 
twin-screw propulsion, which necessitated a 
raising of the after store flats. Forged steel 
“A” brackets, to carry the outer ends of the 
shafting, were fitted and two balanced rudders 
for normal steering fitted. 

A Mathway marine electric and manual steer- 
ing gear was installed in the after compartment, 
and is controlled through bevel gears and shaft- 
ing running in self-aligning ball bearings from 








an indicating pedestal and wheel on the navigat- 
ing bridge forward. An additional independent 
Mathway manual steering gear was also fitted 
in the after compartment for emergency steer- 
ing. This gear is actuated through control rods 
and bevel gears from’a wheel and pedestal 
situated on the after deck. 


Main ENGINES, GENERATORS, AND Motors 


The original English Electric 6LM type 
oil engines gave excellent: service, and in the 
new propulsion scheme they are retained without 
modification, except that the engine governor 
control gear is now adapted to give a choice of 
two alternativé engine speeds—-375 or 325 r.p.m. 
The latter speed is provided for use on day 
cruises and under other similar conditions, when 
the power requirements of the vessel are less 
than on her normal fast ferry service between 
the mainland and the Isle of Wight. 

The engines are six-cylinder, direct-injection, 
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AUXILIARY SWITCHBOARD 


four-stroke units, which are called on to develop 
750 B.H.P. each at 375 r.p.m. for the normal 
full-power or ferry service, although considerably 
less than this power is required when cruising. 
A full description of the engines was published 
when the vessel was first put into service in 
1938, but it is worth recalling that salt water 
cooling is employed, each engine having a 
circulating water pump-and a bilge pump, with 
cross connections permitting either pump to be 
used for engine cooling. Arrangements are 
made for the cooling water to be by-passed and 
recirculated for some time after starting, 
thereby allowing the engines to reach a com- 
fortable working temperature without any 
unnecessary delay. 

As befits a high-class passenger vessel, the 
main engine exhaust noise is almost inaudible 
on deck, the gases being led first into primary 
expansion chambers and thence into secondary 
silencers of Burgess manufacture. Burgess 
silencers to the air intakes are also fitted. 

The main engine controls were always grouped 
together at the forward end in a position which 
very conveniently works in with the forward 
position adopted for the new electrical propul- 
sion control gear. 

The two main propulsion generators (see 
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opposite page)are English Electric, 500-volt D.C. 
machines, directly coupled to their respective 
main engines, and are of the single-pedestal 
bearing type, with a special form of disc lubri- 
cation designed to operate efficiently even 
during any pitching or rolling of the vessel. 
The magnet frames are split and have a special 
cradle mounting, which allows the bottom half 
to be rotated for examination and overhaul. 
The generators are forced ventilated by air 
trunked in from a fan house on the promenade 
deck and discharged into the engine room. 

The propulsion motors (also illustrated) 
have @ maximum rating of 630 S.H.P. 
each at 425 r.p.m. for ferry-service conditions, 
and @ continuous cruising rating of 380 S.H.P. 
at 350 r.p.m. It may be noted that in both 
these conditions the propeller r.p.m. are higher 
than those of the engine—a most unusual feature 
in the case of oil-electric installations, and one 
which arises here only because of the relatively 
high speed and restricted draught of the ship. 
As will be seen from the illustrations, the pro- 
pulsion motors are similar in construction to the 
main generators, and have a disc-lubricated 
pedestal bearing forward, and a combined 
journal and Michell thrust bearing aft. The 
machines are forced ventilated from the same 
trunking as the main generators. 

The warm air discharged into the engine room 
from the motors and generators is withdrawn 
by a 36in. extraction fan in a fan house on the 
promenade deck, assisted when necessary by 
two 18in. fans in the trunking of normal cowl 
type engine-room ventilators. In order to 
reduce the possibility of condensation in damp 
weather, as well as to increase the engine-room 
comfort in winter, an adjustable damper in the 
36in. fan outlet can be set to recirculate some 
of the exhaust air and thus increase the supply 
air temperature. 


ELECTRICAL CONTROL AND BRIDGE CONTROL 


The propulsion motors and generators are in 
one series circuit, with ‘‘ set-up ’’ switches to 
permit of shorting the necessary connections 
when either one of the generators is out of 
service. These switches, which are of the 
“ make-before-break ’”’ type, can be operated 
without interrupting propulsion. Operation of 
either “‘ set-up ”’ switch also places a ‘ speed- 
ing-up”’ resistance in each of the two motor 
fields, so that, in spite of the loss of circuit 
voltage, the whole of the power available from 
the remaining generator is made available for 
propulsion. 

The general scheme of control is that of the 
Ward-Leonard system. The generator exciter 
has three field windings, comprising a separately 
excited winding supplied from the 110-volt 
bus-bars, a shunt winding, and a reverse wind- 
ing in series with the propulsion machines. The 
three fields are so proportioned that the current 
in the main circuit is limited to a predetermined 
value, thus preventing the main engines from 
being overloaded. Even with only one gene- 
rator in use the non-overloading characteristic 
of the system is retained. 

The use of separate exciters for the two 
propulsion motors allows the propellers to be 
controlled independently, whilst the total pro- 
pulsion power is shared equally by the two 
generators at all loads. Full and independent 
control of the propellers is still maintained, even 
if only one generator is in service, Should one 
engine lose power, the load on its generator is 
automatically removed, without shutting down 
the engine, by the opening of a breaker in the 
field circuit, and, furthermore, the effect is 
reduced power on both propulsion motors and 
not on any one motor. 

The normal operational control of the pro- 
pulsion system is carried out, without engine- 
room assistance, from any one of three mecha- 
nically coupled twin-screw telegraphs, one in the 
wheel house and one on each wing of the bridge. 
They are connected electrically to the propul- 
sion controllers in the engine room through a 
simple pilot motor system, giving six speeds 
ahead and six speeds astern. The bridge tele- 
graphs also operate an engine-room telegraph 
indicator, which, however, need be referred to 
only when control of propulsion is being carried 
out by hand from the engine room, or whenever 
it is desired to check up whether the bridge 
control system is working correctly. Interlocks 


are incorporated so as to ensure that the con- 
trollers are in the “stop’’ position before the 
exciters are started up, and also to secure that 
the correct switching sequence is carried out 
when bringing either exciter set into service. 

Further signalling apparatus between a con- 
trol panel in the wheel house and the engine- 
room propulsion control cubicle is included, to 
call the attention of the engine-room staff when 
changes in the propulsion equipment are 
required other than the normal control of the 
propeller motors, This deals with orders such 
as “ Prepare for propulsion,” ‘‘ Finished with 
engines,” &c., with reply circuits for the acknow- 
ledgment of each order. 

Themain propulsion control cubicle (illustrated 
opposite) is situated at the forward end of the 
engine room and contains the two propulsion 
controllers and the supervisory instruments for 
the system. The indicating lamps and other 
apparatus for the detection of earth leakage 
are incorporated in the control cubicle, together 
with pilot lamps to indicate if essential circuits 
are functioning correctly. 

A tacho-generator is belt driven from each 
propeller shaft for indicating the propeller 
revolutions at the engine-room control panel, 
and duplicate instruments on the bridge are 
provided, The same tacho-generator is also 
connected to an anti-racing device, which limits 
the main generator voltage, and hence the 
propeller speed, in rough weather. 


AUXILIARY GENERATING PLANT 


The two existing Ruston-Hornsby auxiliary 
oil engines with 25-kW English Electric gene- 
rators, were retained for emergency and port 
use, but, in addition, two English Electric 
40-kW generators have been installed. They 
are enclosed, ventilated, drip-proof machines, 
with bearings in the end shields and are chain 
driven from shaft extensions on the main pro- 
pulsion generators. The generators are com- 
pound wound, and to allow for running at two 
different engine speeds, 325 or 375 r.p.m., 
depending on whether the machinery is set up 
for “‘ cruising”’ or “‘ ferry service,” a diverting 
resistance is connected across the series field 
at the higher speed. The 40-kW generators are 
used for supplying the excitation and auxiliary 
load when the main engines are running, so that 
it is unnecessary to run an auxiliary ine at 
sea. The auxiliary switchboard has been 
modified to allow for the increase in generator 
capacity, and the distribution bus-bars have 
been divided into two separate sections, one 
for essential and one for non-essential services. 
In the event of an accidental overload coming 
on the auxiliary circuits, the non-essential loads 
are the first to be tripped out. 

New EnGine-Room ARRANGEMENT 

In order to accommodate the new electrical 
equipment it was necessary to rearrange the 
engine-room auxiliaries and extend the machin- 
ery space by moving the forward engine-room 
bulkhead forward two frame spaces, making 
a recess two frame spaces long in the after 
engine-room bulkhead over the width of the 
engine seatings. Parts of the original engine 
girders were modified and extended, and addi- 
tional girders introduced to form seatings for 
the new generators and propulsion motors. 
Opportunity was taken to arrange all the normal 
ship’s pumps and other auxiliaries on one side 
of the ship and the special electriggl exciter sets 
and switchboards on the other side. This, as 
will be seen from the accompanying engraving, 
provides a very convenient arrangement, but it 
involved the complete removal and rebuilding 
of the auxiliary seats. The fuel tanks which 
were in the engine room were also reduced in 
size and resited, so as to provide more space for 
the auxiliaries, but the total capacity was main- 
tained by installing an additional fuel tank aft. 
The whole work of conversion was planned 
and executed with considerable ingenuity, and 
even after a thorough inspection of the new 
engine room it is hard to believe that the position 
of the main engines was originally chosen to 
suit a totally different form of propulsion. The 
well-known installation, flexibility of oil-electric 
plant has, of course, contributed to make the 
work less difficult than it otherwise would have 
been, but, nevertheless, the owners can be 








congratulated on their enterprise in adopting 








the oil-electric propulsion scheme, and Messrs. 
Thornycrofts and the English Electric Company 
also have every reason to feel proud of their 
efforts. 

In conclusion it may be stated that the new 
stern for the vessel was not made the subject of 
tank tests, and it is therefore impossible to give 
any straight comparison between the propul- 
sive efficiency of the vessel under the old and 
new conditions. It is, however, interesting to 
note that on full-power trials with Voith- 
Schneider propellers in 1938 the vegsel achieved 
@ mean-of-mean speed of 15-45 knots, whereas 
the equivalent speed on the recent screw- 
propelled trials was 14-92 knots. Owing to the 
additional machinery weights and various other 
alterations, the ‘‘ Vecta’’ on her recent trials 
was running at about a 10 per cent. greater dis- 
placement, than when the original trials were 
run with the Voith-Schneider propellers. Less 
power was available, owing to the inevitable 
transmission losses, and there were, in addition, 
appendage losses owing to the exposed shafts, 
the boss ends, the brackets, and* the twin 
rudders. In these circumstances, the loss of 
only about 3 per cent. in speed was yery satis- 
factory, especially on the restricted draught 
of the ship which necessitates high revolution 
propellers. 








La Mont Boiler 


La Mont Steam Generator, Ltd., informs us 
that the article in our issue of February 15th, 
under the above head, contains certain inaccu- 
racies, for which we express regret. In 
particular, our statement that the rights 
acquired by La Mont Steam Generator, 
Ltd., have reverted to the La Mont Corporation 
of America is incorrect. The rights acquired by 
the La Mont Steam Generator, Ltd., remain 
with that company, which is actively engaged 
in the development of the La Mont boiler. 











Equipment for H.M. Forces 


In the White Paper (Cmd. 6743) on 
Defence Policy, issued at the end of last week, 
it is shown that equally important with the 
reduction of the size of H.M. Forces is the reduc- 
tion in the manpower employed on work for the 
Forces. The Government has reviewed its 
policy for the provision of equipment in the 
present abnormal circumstances and proposes 
to be guided by four principles, which are set 
out as follows :—(a) Concentration on research. 
Scientific and technical progress at the present 
time is so rapid that safety lies far more in the 
maintenanee of an adequate organisation for 
pure and applied research than in building up 
of stocks of obsolescent equipment. (6) Limited 
introduction of equipment of the most modern 
kind, such as jet-propelled aircraft. (c) The 
maximum use of accumulated stocks; and 
(d) the maintenance of a reasonable war poten- 
tial. The Government’s view is that a severe 
reduction in the output of weapons and equip- 
ment for the Forces is essential, not only in the 
interests of our economic recovery, but also 
to avoid the accumulation of obsolescent 
munitions. Financial and manpower ceilings 
have been accordingly imposed, and the man- 
power ceiling for December 31st, 1946, has 
been set at a figure of 500,000 to cover naval 
shipbuilding, aircraft production, and the pro- 
duction of weapons, stores, equipment, clothing, 
&c. If this ceiling is achieved, it will mean in 
the eighteen months since June, 1945, a reduc- 
tion in supply and equipment labour of 
3,387,000 men and women, or 87 per cent. 











Lance Sraintess SteeL TuBES.—What are 
believed to be the largest diameter seamless, 
austenitic stainless steel tubes yet produced by the 
piercing and drawing process have recently been com- 
pleted by Tube Investments, Ltd., at its Chesterfield 
Tube Works. The tubes are 14in. outside diameter, 
din. thick, and over 20ft. in length. They are to be 
used in a food plant and will be subject to severe 





high-frequency vibrations. 
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INCENTIVES 


THE Man in the Train wants to know why 
he can get so few of the things that make life 
pleasant. He wants to know why the cup- 
board is nearly bare and the shelves in the 
shops nearly empty. He wants to know why 
the queues are as long as ever and the 
coupons as few. He wants to know why 
Great Britain is more heavily taxed than any 
other country and why he cannot spend his 
money on his own wants. He wants to know 
why he is implored on the Nelson column to 
go on saving and saving. He wants to know 
why the restrictions that encompass him are 
drawn as tightly as in the years of bitter 
strain and endeavour. The war is over, he 
says, the worst of it has been over for nearly 
nine months, yet we seem to be drifting 
further away from normality. He is told of 
the world shortage of foodstuffs, but only 
half believes all he is told ; he knows that the 
mines are producing less coal than ever 
though the miners have got all, or nearly all, 
they asked for. He knows that we must 


s|constructive proposals, 





export to pay for foreign imports. He knows 


that some controls are essential to prevent 
inflation, but he wonders why the number is 
not being more quickly reduced. He has 
elected a Government committed to the 
policy of making the State greater than the 
individual, but he is not quite sure that he 
likes it when his own liberty is touched. All 
these things are the commonplaces of the 
railway carriage. They are the characteristic 
grumblings of the British citizen, but they 
are a little more than that, for they reveal a 
real restiveness, a real desire to get the war 
well behind us, and make a start on the higher 
standard of living which has been so often 
and so positively promised. 

Last week the F.B.I. published what it 
called, not very fittingly, ‘‘ A Statement of 
3| Policy.”” The first part is devoted to a con- 


io0|demnation of the policy of nationalisation. 


“with the 
In 


“Our disagreement,” it says, 
nationalisation programme is positive.”’ 


19>! the second part it leaves political generalisa- 


tion and comes down to practical matters and 
proposals nearly 
related to the puzzles of the Man in the Train. 
“There is,” it writes, “‘ an insistent demand 
for more for all of us to buy, and for more of 
our earnings to be left to us to spend. We 
consider that additional home market goods 
and the means for brightening our homes are 
a necessity,”’ and it makes the excellent point 


>| that the incentives to industry are destroyed 


if goods are not in the shops and if too great 
a proportion of earnings are collected by the 
9|taxgatherer. Whilst stressing the absolute 
need for greater productivity, it declares 
that the problem is human and psychological 
as well as economic, and that it can only be 
solved by restoring “‘ the incentives by which 
the energies of the people and the resources 
of the country are harnessed to the supreme 
task of stepping up production.” Speaking 
in Manchester on Friday last, Lord Woolton 
developed the same argument. “ People,” 
he said, ‘ want much more of their earnings 
left for them to spend, and they want some- 
thing on which to spend the money.... 
To-day there are few incentives to work 
hard.” “We recognise,” to quote the 
F.B.I. once more, “‘ we recognise fully that 
such additions (home market goods) are 
impossible with production at its present low 
level, but the country should have the pro- 
mise that increases in production will be 
accompanied by a generous treatment of the 
home market. We are satisfied that an 
increase in goods for the home market at the 
earliest possible moment will be a direct 
incentive to production, and thus quicken the 
essential increase in our exports. As supplies 
for home consumption become increasingly 
available, there must be a corresponding 
transfer of spending power from the State to 
the individual by appropriate reductions of 
personal taxation.” 

Only the most biased would ascribe the 
difficulties through which we are passing to 
the Socialist Government. It is probable 
that were a Coalition Government still in 
office the trials and afflictions would be no 
less severe. But the Socialist Government 
claims to be predominantly the people’s 
Government, and it may therefore be reason- 
ably expected to lend an attentive ear to the 
voices of all sorts and conditions of men who 
are frankly puzzled by the conditions and 
discouraged by them. Since it is hardly 
possible to challenge the accuracy of the views 
of the F.B.I. and Lord Woolton on the value 





of a good home market as an incentive to 
earn, we assume that since the Government 
must also recognise it, it has overpowering 
reasons for restraining that market or over. 
whelming explanations why it is not better 
served. May we suggest that the Man in the 
Train should be told explicitly and precisely, 
notin general political terms, just why it is that 
queues, coupons, and controls still continue, 
why he cannot find more things in the shops, 
why he is still urged to save, and why he is still 
heavily taxed, both directly and indirectly 
All of us car give general answers to any of 
his questions. How many could give precise 
answers ? 


The Preparation of Coal 

ENGINEERS will welcome with satisfaction 
the decision of the Mining Association of 
Great Britain and the British Colliery Owners’ 
Research Association to embark on a wide 
programme of research on the preparation of 
coal for home and overseas markets. As is 
well known, there is at the present time a wide 
dissatisfaction in factories, metallurgical 
industry, power stations, and domestic 
circles—and, in fact, amongst coal users in 
general—with the quality of coal supplied. 
Bad coal, it is held, explains, amongst other 
things, the late running of trains, whilst 
power station engineers are seeking with 
great difficulty to maintain electricity out- 
puts, in spite of burning fine coals with ash 
contents often as high as 15 per cent. This 
situation, of course, is a direct legacy of the 
war years. Up to the beginning of the war, 
advances in machine mining were accom- 
panied by a parallel development and instal- 
lation of new washing and coal-cleaning 
plants. During the war period, however, 
mechanisation of collieries was largely in- 
creased with the aid of American machinery. 
But there was no corresponding increase in 
the setting to work of new cleaning plants, 
although the Ministry of Supply installed 
several plants for the recovery of iron pyrites 
from coal for the manufacture of sulphuric 
acid. Another important factor in the 
situation was the introduction of open-cast 
mining on a large scale. The coal from such 
mines is often freely intermixed with clay 
and shale, and usually no means of cleaning 
are provided. Another overriding factor 
has been the increasing shortage of all kinds 
of fuel, which bas caused volume output to 
be the first of all considerations, and often 
relegated coal-cleaning to a second place. 
With increases in the number of coal-cleaning 
plants and the use of central cleaning plants 
under larger grouping schemes, these diffi- 
culties will, we hope, tend to disappear in 
the future, but in any case progress in this 
very desirable direction is bound to be slow. 

In the past, large coal was generally specified 
for railway, metallurgical, and domestic use, 
because, in general, it was clean. The colliery, 
too, received a better price. In future, it 
seems likely that large coal will have to give 
place to smaller graded sizes, which are more 
suited to modern coal-burning appliances. 
Three sub-committees have been appointed 
and set to work by the Research Association, 
and are actively dealing with coal breaking, 
cleaning, and grading. Under coal breaking, 
an investigation of present practice is being 
made, and the performance of coal-breaking 
and crushing machines is being studied. 
Laboratory work is planned in which the 
universities have agreed to co-operate. The 
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work of the Coal-cleaning Committee em- 
braces Cleaning, washing, and de-dusting 
installations, and the cost of operating such 
plants is to be closely studied. First priority 
in this work will be given to Baum type 
Jants, washing coal over 4in. in size, and 
on “‘dense-medium ” plants; while second 
priority has been accorded to froth flotation 
plants and installations, and machinery for 
the drying of small coal and slurry. Under 
coal grading, the sizes of coal for use in Great 
Britain are to be established, and names of 
grades standardised. A single colliery may 
now supply as many as fifteen sizes of coal, 
and names of grades differ in many districts. 
The suggestion has been put forward by the 
sub-committee that only seven standard sizes 
of coal should be produced, to which standard 
names will be allotted. These grades of fuel 
will be in addition to slacks or fire coals, 
which are to be graded according to their top 
sizes, and the percentage of fines. We are 
glad to be able to state that a very good 
response has already been obtained from the 
industry in the matter of grading, and that a 
strong technical panel has now been engaged 
upon this work for several months. 

The Research Association, whose programme 
of work we have all too briefly outlined, is 
making every effort to promote liaison 
between coal-preparation experts and manu- 
facturers of all nationalities. The conference 
reported elsewhere in the present issue is the 
first of several meetings at which foreign 
experts will be present. At the next confe- 
rence French progress will be dealt with. Apart 
from this liaison work, it is proposed that 
universities and technical institutions, especi- 
ally in the mining areas, should arrange 
educational courses in coal preparation. A 
difficulty has been the scattered nature of 
information on coal cleaning, and a biblio- 
graphy of the literature on the subject is 
being prepared by the committee for circula- 
tion to the collieries. For the reading and 
discussion of technical papers on this highly 
important subject, it is suggested that fuller 
use be made of the services provided by the 
Institution of Mining Engineers. The Insti- 
tute of Fuel, too, could deal with the mining 
and marketing aspects, while the engineering 
developments might well be handled by the 
Institution of Mechanical Engineers. In this 
way a body of knowledge about coal prepara- 
tion could be brought together, and would do 
much to promote the future prosperity of the 
British coal industry. 








Obituary 





COLONEL HENRY TUDSBERY 
TUDSBERY 


Roap and civil engineers will learn with 
deep regret of the sudden death, on Tuesday, 
February 19th, at his home, “‘ Southtown,” 
Lympstone, South Devon, of Colonel Henry 
Tudsbery Tudsbery, in his sixtieth year. Since 
1935 Colonel Tudsbery had been Divisional 
Road Engineer for the Southern Division of 
the Ministry of War Transport, Exeter. He 
was the eldest son of the late Dr. J. T. H. 
Tudsbery, for many years the Secretary of the 
Institution of Civil Engineers. He was born 
in Yokohama and received his education at 
Marlborough College and King’s College, 
London. He had a distinguished academic 
career, and gained the Miller Prize, the James 








Forrest Medal, and the Manby Premium of 
the Institution of Civil Engineers. 

He received his technical training in the 
locomotive and civil engineering depart- 
ments of the London and South-Western 
Railway Company under the late Mr. D. 
Drummond, and Mr. J. W. Jacomb-Hood. 
After four years’ training he was appointed 
assistant engineer, under Mr. Wentworth- 
Shields, on the construction of a new dock at 
Southampton. Later he became resident 
engineer for the widening and reconstruction 
of Kingston bridge over the River Thames 
for Messrs. Mott, Hay and Anderson. On 
completion of that work he was appointed 
resident engineer for Mr. Mott on the 
reconstruction of Southwark bridge. 

In July, 1915, he resigned from his civil 
engineering work and was commissioned as @ 
Captain in the Royal Engineers, and went to 
France with a working company and was 
engaged on the repair, maintenance, and con- 
struction of roads in the fighting area. In 
January, 1917, he was promoted to Major 
and appointed Deputy Assistant Director of 
Roads to the Third Army Corps. Two years 
later he was again promoted and took the 
rank of Lieutenant-Golonel, R.E., and 
became Assistant Director of Roads to the 
Fourth British Army. He was mentioned in 
dispatches, was awarded the Military Cross, 
and was made an Officier de l’Ordre de la 
Couronne de Belgique. He served as com- 
mander, Royal Engineers, Essex Group 
A.A.8/L Companies, R.E., from its creation in 
1924 until 1932, and was substantive Colonel 
in 1928 and Hon. Colonel, R.E., 1933 to 1939. 

In 1919 he joined the staff of the Roads 
Department of the Ministry of Transport as 
Director of Engineering, under the late Sir 
Henry Maybury, who was Director-General. 
In 1929 he was transferred to Birmingham 
as the Divisional Road Engineer for the 
Midland Division, and in 1935 to Exeter as 
the Divisional Road Engineer for the 
Southern Division. For many years Colonel 
Tudsbery served on various committees of 
the British Standards Institution. He read 
several papers and was responsible for inven- 
tions connected with road practice. He was 
a valued member of the Institution of Civil 
Engineers. 


WILLIAM HENRY McMENEMY 


TxHE profession of marine engineering has 
lost a distinguished member by the death at 
his home, Sussex Lodge, Prenton, Birken- 
head, on Sunday, February 24th, of Mr. 
William Henry McMenemy. He was seventy- 





two years of age, and only retired from the 
position of director and engineering manager 
of Cammell, Laird and Co., Ltd., of Birken- 
head, at the end of 1944. He retained, how- 
ever, his seat on the board of directors. He 
was a native of Birkenhead and served his 
apprenticeship at the old Birkenhead Iron- 
works of Laird Brothers, Ltd. He was one 
of the original students of the Birkenhead 
technical classes, which, we may recall, were 
held under the late Mr. Lloyd Barnes. Mr. 
McMenemy also studied under the late Mr. 
R. A. Sloane at the technical classes held in 
Liverpool. He then went to sea to gain 
experience, and on his return he joined the 
technical staff of Laird Brothers in the engi- 
neering department and became assistant 
to the late Mr. J. Hamilton Gibson, under 
Mr. Ratsey Bevis. Later on he was 
appointed the engineering manager of the 
present firm of Cammell, Laird and 
Co., Ltd. During the first world war 
Mr. McMenemy was busily engaged on the 
very large amount of propelling machinery 
built by the firm for warships of every class, 
while, in addition, he designed engines for 
many passenger and cargo vessels which 
during the war period were ordered by the 
Government. Between the two wars he was 
responsible for the development of high- 
pressure superheated turbine machinery, out- 
standing ships of this period being the battle- 
ship H.M.S. “ Rodney,” H.M. aircraft carrier 
the “ Ark Royal,” and the Cunard White 
Star passenger liner “ Mauretania,” the 
second ship to bear that honoured name. 

In addition to these large vessels, he was 
also associated with the design of machinery 
running into many thousands of horsepower 
for cruisers, destroyers, submarines, and 
merchant ships. Throughout the war which 
has just ended Mr. McMenemy again played an 
active part. Onits outbreak he postponed his 
retirement. In 1939 he was honoured by the 
University of Liverpool, and the Honorary 
Degree of Master of Engineering was con- 
ferred upon him. He was a Vice-President 
of the Institution of Naval Architects, a 
Past President of the Liverpool Engineering 
Society and the Liverpool Marine Engineers’ 
and Naval Architects’ Guild. Mr. McMenemy 
was held in the very highest esteem in ship- 
ping and shipbuilding circles in all parts of 
the country, not only on account of his high 
technical attainments, but on account of his 
deservedly great popularity among his 
colleagues and friends, who will deeply 
regret that his death should have occurred 
so short a time after his well-earned 
retirement. He served his firm and his 
country well. 
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The History of Kirkstall Forge Through Seven 
Centuries. By Ropney Butier. Kirk- 
stall Forge, Ltd., Leeds. 1946. Price 25s. 

In this very handsome volume—which, by 

the way, is not a “ trade” publication—the 

history of Kirkstall Forge is traced from 
about 1200 a.p. up to the present day. 

Everyone knows Kirkstall Abbey, the ancient 

Cistercian foundation on the banks of the 

Aire, near Leeds; but few, perhaps, are 

aware that amongst the activities of the 

monks were iron mining and smelting, that 

they had an ironworks at Ardsley in 1154, 

and that many years later, about 1200 a.p., 

they erected a forge at the Abbey. For some 

240 years the monks themselves were the 

ironmasters, and then they appear to have 





let the works to a succession of tenants, 
until with the dissolution of the monasteries 
they passed out of their hands in November, 
1539. 

An important event in the history of the 
Forge was the increase of water power in, 
apparently, 1690. Not long before that date 
a big weir was built across the Aire at 
Newlay and a goit dug to divert the water 
to the Forge, where a large dam was con- 
structed. A few years later the annual out- 
put from the Forge itself was 230 tons, and 
a slitting mill which had been erected after 
the completion of the dam seems to have 
had a capacity up to 150 tons a year. 

The next important historical event 
occurred in 1779, when the Forge passed into 
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the hands of Butler and Beecroft. Beecroft 
was a Yorkshire farmer and Butler his 
brother-in-law. Together, egged on by 
Betty, Beecroft’s wife, they rented the 
Forge, with meadows and farm buildings, 
for forty years, but with the condition that 
they at once laid out £1000 in putting the 
whole concern, which was ruinous, into good 
condition. The £1000 was put up by John 
Butler’s elder brother, and in May, 1779, 
Betty and her husband moved in. She was a 
person of great character, and for the first 
year managed the Forge, but Butler took a 
keen interest in it, and when in 1785 a house 
had been built for him close to the Beecrofts, 
he took charge. Thus the Butlers became the 
forge masters at Kirkstall and have remained 
so to this day. 

Some ten years after John Butler had 
taken control he perceived that more 
money might be made by selling finished 
goods than by selling rods, bars, and plates, 
so he set about building fourteen new shops, 
all facing inwards on a “ square.”” Here such 
things as spades, shovels, screws, rings for 
pattens—those miniature stilts on which 
women in the eighteenth century raised 
themselves above the dirt and slush of back 
yards and streets—and other ironmongerv 
were made. At the same time, what we should 
call welfare was not forgotten. Fourteen 
new cottages were erected and thirteen 
repaired. Add a chapel; a grocery, and a 
brewery, and the Forge became almost a 
self-contained village. As all this work cost 
nearly £4000, it is evident that the concern 
was in a flourishing condition. “‘ Itis pleasant 
to be able to record,” says Mr. Rodney 
Butler, “that there are still several 
families working at the Forge in 1945 
whose forebears were working there in 1779.” 
We learn from an interesting table that the 
turnover with the bank at this time was 
about £8000. It rose to £11,620 in the follow- 
ing year and oscillated about that figure for 
the next ten or twelve years. Between 1794 
and 1799 the annual wages bill was £2900 and 
rose to £3400 in 1800—owing, we assume, to 
the Napoleonic wars. 

We are now come to the end of the 
eighteenth century, having passed over a 
great deal of very interesting material which 
Mr. Butler has dug out from the archives of 
the company. Particularly must we mention 
a series of admirable portraits of the Bee- 
crofts—including that pioneeress Betty, of 
the iron will—and the Butlers. Men of great 
character they all look, but still men of warm 
hearts and sympathetic feelings. One often 
hears of the hardness of Yorkshire employers 
in the old days. It is hard to believe that any 
of those in this portrait gallery could be so 
charged. 

It is an undeniable fact that the romance 
of industrial history begins to wane the nearer 
and nearer we approach our own times. The 
present is always unromantic and we can 
hardly conceive that two or three hundred 
years hence antiquarians may be poring over 
the annals of engineers of this day and finding 
in them novel and entertaining tales. Mr. 
Butler has carried us forward from the days 
of the monkish ironmasters for just on six 
hundred years, and has now brought us to 
the year 1803—-when the Calder Ironworks 
were built by the company—and to the 
beginning of modern times and the centuries 
that we know. The story that he has to tell 
is still as importdnt as ever, but we must ask 
permission to pass over it more rapidly. 

In 1805 Thomas Butler, the senior partner, 
died, and in 1812 Betty followed him to the 
grave. Rarely has a great firm owed its 
foundation to a woman, yet it is undeniable 
that if there had been no Betty the Beecrofts 
and Butlers would never have owned 


famous steelworks. In 1820 George Beecroft 

died at the age of eighty-one, and in 1826 

John Butler, the last of the original partners, 

died at the age of eighty-eight ; the partners 

now were Thomas Butler, George Beecroft, 
and a Mrs. Heath. In 1831 Thomas died, 
leaving three sons. One of them was John 

(J. O. B.), who, having been trained as an 

engineer, proposed in 1841 that the Forge 

should start an engineering branch, and a 

few years later steam engines, pumps, cranes, 

turntables, and hammers were being built. 

This work meant the erection of new shops 

and foundries, and the famous Square, which 

had fallen into decay and decrepitude, was 
pulled down to make room for them. But 

J. O. B. was a born designer and inventor 

and was intolerant of the daily round, the 

common task, of making shovels and patten- 
rings, and such commodities. So friction arose 
between him and his brother Ambrose, which 
led to a parting of brass-rags. It was decided 
to bisect the company, Ambrose taking the 

Forge and Cart Axle Department, whilst 

J. O. B. took the engineering side. Two new 

companies were to be formed, but whilst 

Ambrose was able to raise money, J. O. B. 

was not; so the engineering works were dis- 

mantled and sold up. The firm retained its 
old name and all customers were notified of 
the change of business. 

All these years the Forge had been rented, 

but in 1893 the Butlers bought it, less the 

farm lands, from the Cardigan Estate for 
£12,000. In that year the old plant was dis- 
mantled and new mills of larger capacity 
were put down. In 1907 the partnership 
ceased and a limited company with three 

Butlers, Edmund, Bernard, and Hugh, as 

the first directors was formed. 

With the rapid development of the self- 

propelled vehicle the demand for Kirkstall 

axles, the strong feature of the company, 
grew and reached such dimensions with such 
prospects that something had to be done to 
meet it. It was decided, therefore, ‘‘ to 
liquidate the Iron Business and finally on 

May 20th, 1920, iron ceased to be worked at 

Kirkstall Forge after an unbroken run of 

more than 700 years.” 

There we may fittingly close a very capti- 
vating book. Few firms in the world could 
show so long a history and probably still 
fewer could show the same family carrying 
on the same business on the same site for 
nearly 170 years. Mr. Rodney Butler is 
to be congratulated on an admirable piece of 
work, which will be as valuable to the 
historical antiquarian as it is interesting to the 
engineer, 

The Locomotives of Sir Nigel Gresley. By 
O. 8. Nock, B.Sc. London: Longmans, 
Green and Co. 1945. Price 10s. 6d. 

THIS appearance in book form of articles 

which Mr. Nock contributed to The Railway 

Magazine in 1941, 1942, and 1943, will be 

very heartily welcomed by all lovers of the 

steam locomotive. Gresley was one of the most 
notable British locomotive engineers of the 
present century, and such a chronological 
history as the author presents is not only 
useful as an historical record, but shows how 
the steam locomotive developed under the 
hand of a master. When the whole sequence 
of events is put before us by an expert, as 
Mr. Nock is, we see very clearly the character 
of the great designer. No C.M.E. has been 
more open-minded than Gresley, more ready 
to examine the works of others, to investigate 
propositions laid before him, or adopt and 
adapt from others fruitful inventions, His 
most exceptional engine was, of course, 

“No. 10,000,” with its Yarrow boiler. He 

pursued that great and costly experiment 

until he had exhausted all possibilities of 


remain as an example of his courage an 
enterprise and, perhaps one might add, ag , 
warning to aspiring inventors of novel steay 
locomotives. But whilst “No. 10,099” 
stands out, it is rather upon his 2-6-9, 
and 2-8-2s, and particularly the series of 
“ Pacifics,” culminating in the ‘“ Silye 
Link,” which in the autumn of 1935 attaineg 
a speed of 1124 m.p.h. with 235 tons behind 
the tender and sustained a speed of 100 m.ph. 
for 43 miles on end, that his reputation wil] 
rest. No one who took part in the famous 
initial run on September 27th, when tho 
engine was only three weeks out of the shop, 
will ever forget the excitement when the speed 
indicators climbed up to and passed the 
112 m.p.h. mark. It was felt by all to be a 
fitting crown to his work that in that jubilee 
year Gresley was created “‘ Sir Nigel.” 
Readers of THE ENGINEER are not un. 
familiar with Mr. Nook’s lucid and concise 
style, and they will not be surprised to find in 
this handsome and copiously illustrated 
volume a chronological commentary of the 
work of a great locomotive designer that 
could not be bettered. 


An Introduction to X-Ray Metallography. 
By A. Taytor, M.Sc., Ph.D., F. Inst. P. 
With a Foreword by Sm Lawrence 
BraaG, O.B.E., F.R.S. London, 1945: 
Chapman and Hall. Price 36s. 

THE engineering problems of the last few 
years have indicated very clearly not only 
that the science of X-ray crystallography is 
an essential factor in engineering and indus. 
trial spheres of activity, but also they have 
crystallised and emphasised the demand for 
skilled laboratory investigators in this 
particular branch of science. As the author 
indicates in his Preface, there are many 
X-ray crystallographers as there are many 
crystallographers, but practical research 
workers in X-ray crystallography who have, 
in addition, an expert knowledge of, say, 
metallurgy and metallurgical engineering are 
few and far between. Nevertheless, it is this 
combination of experience that is essential 
for the workers in the metallurgical and allied 
industrial field. 

From a practical point of view, that is, 
from the point of view of its value to the 
actual investigator, this book is quite out- 
standing. The author has collected most of 
the essential information in these fields and 
has presented it in this book in a related form 
that is at once interesting and clear and of 
great practical utility. There is no doubt 
that he deserves the appreciative thanks of a 
great many people who are struggling with 
this subject towards some given objective. 
There are one or two aspects of the book 
that deserve special mention. For example, 
Chapter 8, dealing with X-ray study of thermal 
equilibrium diagrams, is outstandingly good 
and the amount of information contained in 
it is quite remarkable, This chapter is not 
only descriptive and generally informative, 
but it contains a large amount of information 
on small points of experimental technique, 
which are so very useful and so often missed 
out of a book of this kind. The diagrams 
illustrating this chapter are of particular 
value. Another small point deserving of 
mention is the clarity and beautiful repro- 
ductions of the X-ray spectra. 

The appendices should not be omitted 
from any notice, as they contain infor- 
mation and tables of great importance 
and are arranged so as to be very convenient 
for reference. Perhaps it should be remarked 
that in the reviewer's opinion the excellence 
of the work as a whole falls off in Chapter 12, 
which is devoted to radiography. This 
chapter by no means gives an adequate idea 
of the importance of this particular subject 
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however, and one suspects that the author’s 
interest in the radiography of engineering 
materials is very much less than his interest 
and experience in metallurgical X-ray 
arystallography. == 

The book is copiously illustrated and the 
illustrations, from the point of view of 
darity and reproduction, could hardly be 
better. The work is in many respects unique 
and will remain a standard volume of refer- 
ence for a long time. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions af 
our correspondents) 


HIGH-SPEED GEAR PUMPS 

Sin,—At the conclusion of the discussion on 
my paper on “ High-Speed Gear Pumps,” I 
regret that I apparently gave some misleading 
information regarding the limits of accuracy to 
which the parts of the pumps described in the 
paper were made. The figures of 0-00065in. and 
0-0003in. were the total tolerances in each case, 
and therefore the plus and minus signs in front 
of them should not be there. 

T. E. BEacHamM. 





Westminster, 5.W.1, 
February 25th. 
[A report of the discussion—including the 
figures referred to—appeared in our last issue.— 
Ed. THE E,]} 





CRANE LOADS 

Sm,—I refer to Mr. M. F. Barnes’ letter, 
published in your issue of February 22nd. It 
is not my wish to prolong this correspondence, 
but since a direct question has been put to me, 
I trust you will be good enough to publish this 
letter. 

Your correspondent asks whether I can 
suggest any cause of chain failures other than 
by under-estimation of the weight to be lifted 
or deliberate overloading. I would refer Mr. 
Barnes to the Home Office Safety Pamphlet 
No. 3, ‘* The Use of Chains and Other Lifting 
Gear,” which gives many methods by which a 
chain can be indirectly overstressed. These 
include the use of multiple-legged slings at 
incorrect angles, unequal sharing of loads where 
dual slinging is employed, improper slinging of 
loads with a ‘“‘ heavy end,” knotting of chains, 
reeving slings round loads and having the bight 
too low, &c. This latter method is often 
employed to ensure that the sling has a good 
grip of the load and must, it is felt, account for 
a large number of stretched and damaged links. 

Mr. Barnes refers to the factor of safety of 
4:1, but I must point out that this may be 
seriously reduced by a single defective weld in 
a chain, "which defect is not brought to light 
during the proof test. 

With regard to the introduction of cranes 
into this correspondence, surely this is inevit- 
able, having in mind the heading under which 
the letters have been published and also that 
chains, ropes, shackles, hooks, &c., which are 
components of cranes, are themselves under- 
stood to be subject to Section 23 of the Factories 
Act, even though the rest of the crane may be 
dealt with in Section 24. 

The concluding paragraph in Mr. Barnes’ 
letter is of interest, but I would suggest that the 
type of man who assumes that if a sling does not 
break during a trial lift it is ‘ all right,” would 
surely not bother overmuch to find out the 
marked weight and relate it to the sling size. 
May I counter with an equally true story of a 
slinger, who knew the weight to be lifted, but 

actually caused a permanent set in the crane 
hook in his endeavours to lift a load which was 
securely bolted to the shop floor ? 
K. B. Warwick, General Manager, 
Gro. W. Krne, Lp. 
Hitchin, February 22nd. 


io extra general meeting, in conjunction 
with the Applied Mechanics Group, was 
held at the Institution of Mechanical Engi- 
neers, London, on February 22nd, under the 
chairmanship of Professor H. W. Swift, 
M.A., D.Se. The following paper was pre- 
sented and discussed :—‘‘ The Flow of Gases 
at Sonic and Supersonic Speeds,” by G, A. 
Hankins, D.Sc. (Eng.), and W. F. Cope, 
M.A. An abstract of this paper is published 
elsewhere in this issue. 

Opening the discussion, Dr. 8. Livingston 
Smith paid a tribute to the enormous amount 
of work and thought that the authors and 
their team had put into the subject of the 
paper. He had a special interest in the 
paper, because some of the work described 
had been carried out by the authors whilst he 
he was superintendent of the engineering 
division of the National Physical Laboratory. 
After referring to the Llin. supersonic tunnel 
and the ballistic range, he discussed the 
question of scale effect under supersonic 
conditions of flow. Under those conditions 
one could say, he thought, that the resist- 
ance was some function of both the Mach 
number and the Reynolds number, so that 
in attempting to predict the full-scale drag 
from model tests, account must be taken of 
the possible effects of changes in the Rey- 
nolds number. The resistance of a projectile 
consisted as to 80 to 85 per cent. of form 
drag and as to 15 to 20 per cent. of skin 
friction with normal atmospheric conditions. 
It might be the case that the form drag could 
be scaled up on the basis of Mach number, 
but the skin friction effect might depend 
both on the Mach number and on the Rey- 
nolds number, and there was thus the possi- 
bility of introducing considerable error. He 
thought that the clarification of those rela- 
tionships was another direction in which 
research could profitably be pursued, because 
if full use was to be made of model experi- 
ments it was essential to be able to predict 
full-scale performance as accurately as 
possible. As the authors pointed out, the 
application ot the principles of supersonic 
flow probably ranged over a wide field of 
engineering practice, including injectors, gas 
turbines, diffusers, and presumably even 
valves, and it certainly was important to 
know how the flow of gases at supersonic 
velocities affected heat transfer. 

Dr. J. W. McColl said that the fluid 
mechanics group of the engineering division 
of the National Physical Laboratory had 
been in existence for twenty-five years, The 
work really started because of Sir Thomas 
Stanton’s great interest in the subject, and 
was continued under Dr. Gough and Dr. 
Smith, and now under Dr. Hankins. The 
considerable advances which had been made 
in ballistic science in that period in this 
country were largely due to that group. 
During the period between the wars there 
was not very great appreciation of the im- 
portance of the study of sonic and supersonic 
motions; it was regarded rather as the 
domain of the ballistician, and was very 
greatly neglected. To-day, there was a more 
general appreciation of its importance, and 
it was much easier to obtain better facilities, 
but the work of Stanton and his followers 
was remarkable in that they had been able 
to achieve so much with so little. In retro- 
spect, it seemed wonderful that they obtained 
such accurate results on models of less than 
jin. in diameter. So far as future lines of 
work in compressible flow were concerned, 








he thought that the authors had given a very 
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useful indication of some of the fields of 
research. He might add to the problems 
stated in general terms one further line of 
work, which was the study of problems which 
involved both the supersonic and the sub- 
sonic types of flow. In aircraft problems, for 
instance, there was the flow past an aerofoil, 
which usually entailed some unknown region 
of supersonic flow with subsonic flow outside. 
The problem was extremely difficult, both 
mathematically and experimentally, because 
from the analytical standpoint the boundary 
between the two regions, the sonic line, was 
quite unknown, and the problems of the 
sonic line would have to be explored in the 
immediate future if any progress was to be 
made. It was necessary to know the pro- 
perties of the sonic line, so that the two types 
of flow could be studied more or less inde- 
pendently. 

Mr. 8. A. Wood said that he had been 
associated in a humble way with the subject 
of the paper at the National Physical Labo- 
ratory. He would like to know whether 
knowledge of the effect of turbulence in the 
air approaching obstacles at high speeds had 
increased in recent years, and whether the 
authors considered this effect to be important. 
When dealing with the high-speed wind 
tunnels, he had always felt that one was on 
rather insecure ground in having turbulent 
air approaching the model under test, 
whereas the aerofoil or projectile would 
usually be travelling through still air. 
Optical methods of studying the flow dis- 
tribution were very useful. Some investi- 
gators claimed advantages for interference 
methods, and he would be interested to know 
whether the authors proposed using them. 
The paper referred to the formidable diffi- 
culties involved in the actual measurement of 
velocities in the supersonic range. Was there 
any possibility of applying a technique like 
that of the hot wire anemometer, which was 
used for low-speed work, measuring the heat 
lost from a rod in the stream? After dis- 
cussing one or two points concerning the 
design of the induced flow tunnel, Mr. Wood 
raised the question of the method of support- 
ing the model. It had been suggested that 
the support from the base, which, he believed, 
was used at the National Physical Laboratory, 
was liable to give low readings of head resist- 
ance because it tended to stabilise the wake 
and so give a false value. Had experiments 
been carried out on that point? Was it 
better to support the model from the base 
or from the side? Now that wind tunnels 
were available which were capable of dealing 
with models of different scales, and it had 
been possible to show the importance of the 
Reynolds number at supersonic speeds, he 
agreed that the experimental investigation of 
boundary flow was an urgent matter. In 
that connection, it would seem desirable to 
be able to exert some control over the initial 
turbulance of the free stream, and the tunnel 
might be fed from a reservoir of still air. 
That would limit the time during which the 
tunnel could operaté, but one would be 
starting with non-turbulent air. 

Dr. H. L. Guy, F.R.S., (Secretary) said that 
for very many years those who had had to 
wrestle with the problems of steam turbine 
design had envied the simplicity with which 
the “‘aerodamnicians” could attack their pro- 
blems, by calmly assuming that they were 
dealing with incompressible fluids. Their 
work had now carried them, however, into a 
range where the compressibility of the fluid 
was as important to them as it was to the 
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turbine designer and the ballistician. The 
ballistician had been working in that range, 
and much beyond it, for so long a time that 
he was afraid that the turbine designers were 
not aware of some of the things that the 
dead-and-gone ballisticians had done. He 
had been horrified to find, a few years ago, 
that he and other turbine designers had been 
using Mach numbers for co-ordination pur- 
poses for about twenty years without being 
aware that Mach had ever lived and had done 
such marvellous work and written such out- 
standing papers between the years 1860 
and 1880. 

Tt did not taken them long to see the 
significance of the Mach number when they 
started seriously to try to carry out some 
research work on steam nozzles. One of the 
first things one had to do was to find the 
angle of efflux of the stream from the nozzle, 
before one could start the testing work. The 
people who were good enough to help him in 
that work soon got tired of finding efflux 
angles with steam, because it was a dirty, 
hot, uncomfortable job, and so they started 
to work with air. Directly they worked with 
air, and once again co-ordinated everything 
with velocity, they found that everything 
had moved along, and it did not take long 
to discover that everything had moved along 
in the ratio of sound velocity in air to sound 
velocity in steam. While there were simila- 
rities which: made it most interesting to talk 
and work with the “aerodamnicians”’ in 
the supersonic range, there were some differ- 
ences which still required to be gone into, and 
the explanations of which might make 
possible advances certainly in steam turbine 
work and possibly in aeroplane work. 

Dr. J. Hilton made some comments on the 
application of compressibility in  aero- 
dynamics. He was, he said, himself an 
** aerodamnician,”’ and he would like to say 
how humble it made him and his fellow- 
aerodamnicians feel when they looked at the 
quarter of a century’s work by the authors, 
and the very good way in which they had 
compressed it into a single paper which could 
be read in an hour. He then exhibited and 
discussed some slides which showed the flow 
past an aerofoil when compressibility troubles 
were first encountered, coming up from low 
speeds. 

Mr. A. G. Smith, speaking as an “ aero- 
damnician” and a gas turbine engineer, 
said that the difficulty of transition from 
supersonic to subsonic speeds without the 
presence of a shock wave, had been referred 
to by several speakers, and he wanted to 
mention a very special case in which it 
seemed highly probable that it was possible 
to get that transition without shock waves. 
He referred to the case of a high-speed centri- 
fugal compressor. In such a compressor 
there might be a tip speed of up to 1500ft. 
per second or more, and consequently— 
though there was a little doubt about it—it 
was highly probable that the Mach number 
of the air at the impeller tip was supersonic. 
In the Power Jet type of compressor, there 
was a considerable gap between the impeller 
tip and the diffusers, and in that gap the air 
Mach number came from supersonic to sub- 
sonic without, so far as could be determined, 
the advent of a shock wave. Why that case 
should be different—and he thought it 
highly probable that it was different—from 
other cases was rather difficult to determine, 
but it might be associated with the fact that 
in a compressor of that nature the flow was 
spirally outwards, while the pressure gradient 
was radially inwards, so that the pressure 
gradient was not in direct opposition with the 
direction of flow. If there was radially out- 
ward flow between two discs andthe radial 
velocity assumed the supersonic value, then 
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shock recompression to the subsonic value 
could be observed. It might be interesting 
to consider the possibility that a sort of spiral 
duct similar to the streamlines of flow 
between an impeller and a diffuser might 
be used to obtain shock-free supersonic 
diffusion. He was not convinced of the 
possibility himself, but it was interesting. 

He would like to ask the authors to 
describe their experience of precipitation of 
water vapour in supersonic streams. He 
himself had done some tests on a very small 
nozzle, and had found that shock systems 
were obtained which were consistent with 
the explanation that no water precipitated 
when the normal dew point was reached in 
the expansion, and until about a twelve- 
fold supersaturation was obtained that state 
of affairs prevailed. Assuming that at that 
twelve fold supersaturation almost all the 
water condensed out and gave up latent heat, 
then the pressure rise across the observed 
shock wave could be theoretically calculated. 
He suspected that on larger nozzles—for 
instance, in the Llin. supersonic tunnel—the 
water precipitation effects might be some- 
what different, and there might be a scale 
effect. 

Mr. Hugh Griffiths remarked that some- 





a 
times changes appeared to ocour in quit, 
simple forms of industrial apparatus y 
speeds possibly representing a Mach numb 
of only 0:75. With regard to the question o 
heat transfer, there had been a paper jn 
The Canadian Journal of Research which 
pointed out that near the acoustic velocity 
the transmission of heat to a fluid migh 
become theoretically impossible. In mog 
heat-transfer problems in chemical work, jp 
almost every formula which was used, it was 
assumed that the heat transfer coefficient 
was a function of the velocity, usually 
velocity to the power of 0-8. Some time ago 
he had occasion to employ a piece of appa. 
ratus in which they were using a velocity 
which was very high indeed, and instead of 
getting the excellent heat transfer which 
they expected on the basis of the calculation 
of the Reynolds number, the actual heat 
transfer proved to be less. He would be very 
interested to know whether that most 
important theoretical point had really been 
explored by anyone. It would seem that if 
it had not been explored, it cried out loud 
for serious attention. 

Dr. G. A. Hankins and Mr. W. F. Cope 
made brief preliminary replies to the dis. 
cussion. 








A New Fuel Gauge for Aircraft 


HE evolution of aircraft design during recent 
years centres round the demand for enhanced 
range and performance, and to meet this 
demand the designer must exercise considerable 
ingenuity in providing space for the greatly 
increased fuel tank capacity. With the increase 
in range of modern aircraft, it is vitally import- 
ant that the pilot should be able to know how 
much fue! remains in the tanks at any time, but 
the lay-out of these tanks, as dictated by space 
considerations, complicates the task of measur- 
ing the fuel by means of the conventional types 
of fuel gauges. The 
primary requirement of 
such a gauge is to give 
a stable and accurate 
indication of the quan- 
tity of fuel contained. 
This requirement is easy 
to specify, but difficult 
to achieve in practice, 
owing to variations in 
the attitude of the aero- 
plane when mancevring, 
the ever-present effect 
of g, and the resultant 
surging in the fuel 
tanks y 


A satisfactory solu- 
tion to these problems 
is claimed for a new 
device, known as the 
Pacitor fuel contents 
gauge, which is exclu- 
sively a British pro- 
duct, developed and 
manufactured by Sim- 
monds Aerocessories, 
Ltd. This measuring 
system, which avoids 
the use of any mov- 
ing parts in the fuel tank, depends upon 
the variation in the capacitance of a condenser, 
the dielectric of which is formed partly of air 
and partly of the fuel in the tank. The con- 
denser is so suspended in the tank that when 
the tank is full, the dielectric consists entirely 
of the fuel, and when the tank is empty the 
dielectric is air. Since the dielectric constant 
of aviation fuel is double that of air, any change 
in fuel level causes a corresponding change in 
the capacitance of the condenser. The Pacitor 
system makes use of a suitable electric circuit 
to measure the change in capacitance, which is a 
function of the change in fuel level. 








There are four principal components in the 
installation—the tank unit, the power unit, the 
rectifier unit, and the indicator—which, with 
the associated cable connections, are shown 
grouped together for convenience in the engrav- 
ing, Fig. 1. The tank unit or condenser is built 
in the form of a pair of concentric . tubes, 
separated by a small air gap and attached toa 
standard flange. A.C. at 20 kilocycles per 
second for the tank unit is obtained from a 
power unit which is fed from the standard 12 or 
24-volt aircraft battery. The function of the 


FiG. 1—COMPONENTS OF FUEL GAUGE 


rectifier unit and indicator is to record elec- 
trically the change in fuel level, as represented 
by the change in capacitance of the tank unit. 
Referring to the accompanying circuit diagram, 
the principle of operation is as follows :—The 
rectifier unit contains two transformer-con- 
nected Westalite rectifiers. One rectifier in 
series with the tank unit supplies the indicator 
with a “deflecting” current, which varies 
directly as the capacitance of the tank unit, 
while the second rectifier is in series with 4 
fixed condenser and supplies “‘ control ” current 
to the indicator, which is a moving coil ratio- 
meter connected as an ohmmeter. In effect, 
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= 
therefore, the indicator compares the varying 
capacitance of the tank unit with the fixed 

itance of the control condenser. 

We shall now proceed to a more detailed 
consideration of the system. There are three 
basic types of tank unit, giving a choice which 
makes it possible to design a Pacitor gauge 
installation to suit practically any aircraft fuel 
tank. The simplest type is the integral tank 
ynit which is illustrated in Fig. 1, and is admir- 
ably suited to conditions where deep, narrow 
tanks are involved. It is a simple task to fit 
the unit in position since it is provided with a 
standard fuel gauge flafige, which is secured to 
the top of the tank by means of twelve studs. 
The screened coaxial cable connecting the 
rectifier and tank units enters the latter through 
a removable cover. When this cover is in 
place, secured to the flange by means of three 
screws, the centre conductor of the cable makes 
contact with the inner or “live” tube, by 
means of a spring-loaded plunger. In this 
type of tank unit the condenser tubes are of 
duralumin, held concentrically by insulating 
spacers, allowing a dielectric gap of approxi- 
mately }in. 

Where two or more tank units are required, as 
in the case of a shallow wing tank, baffle 
mounting tank units should be fitted. These 
units are generally similar to the integral type 
already described, but instead of being flange 
mounted, they have plain ends and are clipped 
in position in the tank by means of suitable 
brackets fixed to the nearest baffles or tie rods. 
Baffle-mounting units are fitted into the tanks 

during or after manufacture, and after installa- 
tion the units are internally wired in parallel 
and connected to a separate unit connector, 
which is mounted in some convenient position 
on the tank. A removable cover on the unit 
connector terminates the screened coaxial cable. 

This type of unit has its live and earth ter- 

minals on the outside cylindrical surface of the 
tube. 

Flexible tanks present special problems in the 
design of a suitable tank unit, which cannot be 
secured to baffles or tie rods. For such applica- 
tions a further pattern of tank unit has been 
evolved, in which the coaxial cylindrical con- 
struction is retained, but the condenser ter- 
minals are mounted on insulated end plates. 
These end plates are secured to, the fabric and 
wired before the tank is finally closed. The 
tank units are then inserted through hand holes 
in the fabric and are bolted on to their respec- 
tive end plates, bringing the concentric tubes 
into electrical contact with their terminals. 
Finally, the tank unit connector is fitted and 
connected up to the internal wiring. Another 
special type of tank unit is available for use in 
tanks of the “‘ saddle ” variety, where the tank 
cross section is frequently in the form. of a 
narrow annulus. This unit, illustrated in Fig. 2, 
isa coaxial flexible condenser having a minimum 
of solid dielectric in the form of articulated 
spacers, and it can be bent to follow almost any 
contour. It can be clipped to the walls of 
collapsible containers before insertion into wing 
structures. In such positions the Pacitor 
system is probably the only one that can be 
satisfactorily installed to give reliable readings. 

The power unit, as may be seen from Fig. 1, 
forms a compact metal-clad assembly which 
can be fixed in any convenient position in the 
fuselage. Shock absorber mountings fitted to 
the casing protect the components from vibra- 
tion or sudden shock, Taking its energy from 
the aircraft battery, the power unit delivers 
approximately 65 volts at 20 kilocycles per 
second into a 5000 ohm load. The circuit con- 
sists essentially of a combined oscillator and 
vibrator power supply. The oscillator is a con- 
ventional Hartley circuit driven by a tetrode 
valve connected as a triode, deriving its anode 
voltage from a vibrator transformer unit of the 
usual type. Careful filtering has been incor- 
porated to avoid V.H.F. interference, and special 
attention has been paid to features that will 
make the design conform with tropical require- 
ments. The vibrator is designed to have a 
probable life of several hundred hours, and 
replacement of the vibrator or the valve is a 
simple matter. It is noteworthy that the 
operating conditions of the valve are not critical 
and replacement will not affect the indicator 


readings are very stable and impervious to the 
effects of fuel surging in the tanks. 


of the Pacitor system enables the same order of 
accuracy to be attained by suitable lay-out in 
almost any system of fuel tanks that may be 
encountered in practice. 
the system is that the indications of a number 
of tanks can be “‘ totalised ” on one indicator, 
additional plugs being provided on the rectifier 
unit for the reception of the extra cable ends. 
Installations have been carried out ranging 
from single tank units in small aircraft to 
twenty-eight tank units in large four-engined 
aircraft, with various arrangements of indi- 
vidual and totalised indications, 


The indicator is housed in a hermetically 
sealed case suitable for cockpit mounting. Full 
compensation is provided for temperature 
ranges from 40 deg. Cent. to 70 deg. Cent., and 
the whole assembly is designed to withstand 
the most severe vibration that is likely to be 
encountered. Pointer travel of 270 deg. gives 
@ very open scale, which can be calibrated to 
indicate the weight or volume of the fuel, and 
simple provision is made for zero adjustment of 
the pointer. 

Animportant advantage claimed for this gauge 
over other systems is that the inherent accuracy 
of measurement can be increased very simply 
by installing a number of tank units in each 
tank, whereby, theoretically, any desired 
degree of compensation for attitude errors can 





FiG. 2—FLEXIBLE TANK*E UNIT 


be achieved. In planning a lay-out the guiding 
principle should be that errors in gauge read- 
ings must not exceed +5 per cent. for changes 
in aircraft attitude up to +20 deg. in any 
direction. Thus, wing tanks which are shallow 
in comparison with their length would be satis- 
factorily gauged by the use of two, four, or 


possibly six units, suitably disposed in the]; 


tank and connected in parallel viz a connector 
unit to a single rectifier unit, which can be 
supplied fitted with the requisite number of 
plug and socket entries. As an example of the 
degree of altitude correction possible by this 
means, tests showed that a wing tank fitted 
with a single unit was subject to errors of +20 
per cent., under varying conditions of climb 
and roll; when four tank units were fitted in 
the same tank the error under similar test 
conditions was reduced to +4 per cent. A 
recent demonstration showed that the indicator 
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FIG. 3—THEORETICAL CIRCUIT DIAGRAM 


The makers claim that the inherent flexibility 


A further feature of 


Electrolysis of Steel in Concrete’ 





Tuer study of electrolysis of steel in concrete 
was assigned to the research staff of the engi- 
neering division in 1943. Randon Ferguson, 
electrical engineer, has been in charge of the 
tests and of preparing the report, under the 
direction of G. M. Magee, research engineer. The 
work is being carried on under the general super- 
vision of a special sub-committee of the Com- 
mittee on Electrolysis of the Electrical Section. 

The tests consisted of measuring current flow 
and noting corrosive effects on lin. round iron 
rod specimens placed in the ground and sub- 
jected to a D.C. potential of 25 volts to ground. 
In @ few cases A.C. was used. The specimens 
were encased in circular concrete forms of 
varying diameter. In some instances admix- 
tures were used in the concrete, and in others 
the outside of the concrete cylinder was encased 
in an iron pipe or was coated with asphalt. 
The tests were started on June 9th, 1944, and 
on July 16th, 1945, the specimens were removed 
from the ground and examined. 

The 3in. diameter concrete cylinders were 
badly broken and disintegrated, and even the 
25in. diameter concrete cylinders were cracked 
from the centre to the edge, a condition indicat- 
ing forces created by corrosion of the rods and 
disintegration of the concrete due to passage 
of the current. The quality of the concrete was 
also greatly reduced in the cylinders encased in 
steel pipe. The ends of the rods on all D.C. 
specimens were pointed and the rods shortened. 
In the case of cylinders painted with asphalt, 
there was very little current flow, and no appre- 
ciable reduction of weight of the rods due to 
corrosion. There was also no appreciable 
corrosion of the specimens subjected to A.C. 
The admixtures used in the concrete did not 
appreciably reduce the amount of corrosion. 
Some additional work is contemplated with 
other types of specimens. 

On the basis of observations, the Committee 
has drawn the following conclusions :— 

(a) Increasing the thickness of concrete cover- 
ing around reinforcing steel reduced the rate 
of electrolytic corrosion but did not effectively 
eliminate it to prevent cracking of the concrete. 
(6) Admixtures included in the test were not 
effective in controlling electrolytic corrosion. 
(c) The presence of the steel covering reduced 
the rate of electrolytic corrosion, but did not 
effectively eliminate it, and resulted in some 
deterioration of the physical strength of the 
concrete. 

(d) The asphalt membrane waterproofing 
covering of concrete provided an effective means 
of eliminating electrolytic corrosion of reinforc- 
ing steel and deterioration of concrete. 

(e) The electric potential maintained between 
the specimen and the ground resulted in a sur- 
face deterioration of the concrete of all un- 
covered specimens subjected to D.C. The 
presence of some cinders, especially in the top 
portion of the sand and clay soil surrounding 
the specimens, may have been a factor in this 
deterioration, but this is a soil condition 
generally encountered near railway tracks. 
Examination was also made of a concrete 
catenary foundation on the [Illinois Central, 
where a maximum flow of 1 or 2 amperes D.C. 
had been observed during the interval of train 
passage. The foundations had been in service 
twenty years, and subjected to this current for 
perhaps 10 per cent. of the total time. 

While damage to the foundation did not 
indicate any need of repair, it. was evident that 
the anchor bolts were being subjected to corro- 
sion, which is proportional to that found in the 
test specimens. 








TRADE WITH Mataya.—Private trade between the 
United Kingdom and Malaya is now permissible in 
goods for which the Malayan authorities have 
granted an import licence subject, of course, to com- 
pliance with any export licensing or other require- 
ments in the United Kingdom. 





* Extracted from 1945 Reports of the Electrical 








calibration. 


Section, E: ring Division of the American Associ- 
ation of Railroads in Railway Age. 
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The Flow of Gases at Sonic 
and Supersonic Speeds* 


By G. A. HANKINS, D.Se.(Eng.), Wh. Ex., M.I. 
Mech. E,,f and W. F. COPE, M.A., A.M.I. Mech. E.t 


PROBLEMS involving the flow of gases at 
velocities near to or exceeding that of sound 
have been familiar to mechanical engineers for 
many years in connection with the design of 
steam nozzles, and much valuable information 


Fic. 1 


has been accumulated from experience and from 
specific researches such as the classical work of 
Stodola (1927) and of the Steam Nozzles 
Research Committee of the Institution (1923, 
&c.). The flow of steam through a converging- 
diverging nozzle, however, is only one instance 
of the flow of & gas in circumstances in which 
changes in density and pressure are produced 
or accompanied by changes in velocity. Be- 
haviour of this kind is frequently referred to as 
compressible flow and arises in the design of 
gas turbines, in the jet propulsion of aircraft, in 
some high-speed compressors, in diffusers, in 
flow through valves and measuring nozzles, in 
high-speed aircraft, and in the flight of pro- 
jectiles. The subject of compressible flow is 
thus of great importance in a wide range of 
problems of practical engineering, and as it has 
not yet reached a stage at which the essential 
features are treated in text-books readily avail- 
able to engineers, the present paper has been 
written to cover as wide a field as practicable. 
The author’s main experience of the subject 
has been in the field of external ballistics and in 
the design, development, and use of supersonic 
wind tunnels; and the illustrations are taken 
largely from such work. The principles are of 
universal application. 


EXPERIMENTAL METHODS AND MEASURE- 
MENTS 


The main equipment in the Engineering 
Division of the National Physical Laboratory 
for experimental work on supersonic flow 
problems is a covered ballistic range, 150ft. long, 
for projectiles up to lin. diameter, and three 
supersonic wind tunnels ; brief descriptions of 
these are given below. 

Ballistic Range.—The experimental method 
is to fire a projectile down the range and photo- 
graph its shadow at a number of accurately 
surveyed stations. From these shadowgraphs 
the motion of the projectile can be inferred, and 





* Institution of Mechanical Engineers, February 22nd 
—Short Abstract. 

¢ Superintendent, 
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Engineering Division, National 


General View of Ballistic Range 


from this the various coefficients can be found. 
Fig. 1 shows the range. Briefly, the method of 
operation is as follows: the projectile in its 
passage through the station interrupts a light 
beam shining on a photo-electric cell, the 
resulting pulse is used to discharge a large high- 
voltage condenser through two spark gaps, and 
these sparks take shadowgraphs on two plates 
at right angles to each other and in planes 
approximately parallel to the trajectory. 
Supersonic Wind Tunnels.—The first super- 
sonic wind tunnel which can really be described 





as such was made in the Engineering Division of 
the National Physical Laboratory about 1921, 
the ideas embodied being almost entirely due to 
Stanton. In essentials the tunnel consisted 
of a converging-diverging nozzle terminat- 
ing in a parallel part 0-8in. diameter, and an air 


a 
modified to the open jet type has been given by 
Bailey and Wood (1937). 

There are now three supersonic wind tunnels 
and during the war a considerable amount of 
experimental work has been carried out on pro. 
jectile and other models. The smallest tunyg 
has a working section 2}in. square and jy 
operated on the same principle as the origina) 
Stanton 3in. tunnel, compressed air from larg. 
storage vessels being. allowed to expand tg 
atmosphere through suitable Converging. 
diverging nozzles. The nozzles are recta 
in section and are fitted with plate glass sides go 
that photographs of Shock waves and other 
phenomena can be obtained. 

The second tunnel is circular in section, 4}in 
in diameter; but in this case the compressed 
air is allowed to expand through an annular 
nozzle downstream of the working section ; the 
expansion through this nozzle causes induced air 
flow from the atmosphere through the eon. 
verging-diverging nozzle of the tunnel, so that 
the air from the compressor does not 
through the actual working section in which 
models are placed. The induction system hag 
been applied to various wind tunnels desi 
for Mach numbers up to unity (Bailey and Wood, 
1937 and 1938), but is less suitable for higher 
Mach numbers, as the efficiency of the injector 
decreases rapidly as M increases above unity, 
The National Physical Laboratory tunnel ean 
only be used up to a Mach number of 1}, by 
which time the injector efficiency has 0 
decreased that only a short running time is 
possible. 

The third tunnel, erected in 1942, is a con. 
tinuously operated return flow tunnel, witha 
working section 1lin. square. The motive power 
is derived from an axial flow air compressor 
driven by a 1500 H.P. electric motor. Since the 
circuit is enclosed, both the pressure and tem. 
perature in the working section can be con. 
trolled, so that the Reynolds number as well as 
the Mach number can be varied. It is not 
practicable to describe the tunnel design in 
detail in the present paper, but photographs of 
the tunnel and of the working section with the 
cover removed are given in Figs. 2 and 3. The 
particular nozzle shown in the photograph is 
made of hard polished wood, and the rectangular 
opening diverges from a depth of 3-9in. at the 
throat to approximately llin. in the region of 
the model. The length of the nozzle is about 
3ft. and the Mach number 2:4; other nozzles 





current moving at twice the speed of sound was 





FIG. 2—-General View of 11- 


obtained. The diameter of the models used was 
0-09in. Later Stanton (1931) designed a 3in. 
diameter supersonic wind tunnel operated from 
a 500 H.P. air compressor delivering air at 80 Ib. 
per square inch, and carried out & number of 
tests on projectiles and aerofoils at Mach 
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numbers up to 3}. A description of the tunnel 


inch Supersonic Wind Tunnel 


are available for lower Mach numbers. The 
wedge piece which can be seen at the down- 
stream end of the nozzle serves the dual purpose 
of providing a convenient support for the model 
and causing oblique shock waves which act as 
a diffuser. Under normal working conditions 
the compressor delivery pressure is approxi- 
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mately atmospheric and the temperatures about 
30 deg. Cent. (86 deg. Fah.), so that pressures 
and temperatures in the working section are well 
below atmospheric. 

A most important measurement in a super- 
sonic tunnel is that of the Mach number, and 
for this the method developed and checked by 
Stanton (1926) is commonly used. Inde- 

dent observations of static pressure and 
Pitot pressure are taken in the stream by means 
of thin hypodermic tubes, and the Mach number 


is derived from the ratio of the pressure 
observations. 

It should be noted that while it is compara- 
tively easy to determine M by the methods 
indicated, the direct measurement of velocity 
involves formidable difficulties which have not 
yet been overcome. However, shock waves 
produced by models can be observed and photo- 
graphed, if necessary, through windows in the 
tunnel walls, and this method is very valuable 
in supersonic experimental work. 

In experiments on scale models forces are 
observed by the integration of observed 
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Fic. 4—General Arrangement of 44-inch Diameter 
Induction Type Supersonic Wind Tunnel 


& suitable balance. Pressure distribution 
experiments are carried out in the normal 
manner, but are necessarily laborious. In 
general, models have to be supported from the 
rear, and direct measurement of forces, other 
than resistance or drag, by means of a balance, is 
not easy. The measurement of drag is com- 
paratively simple even with yawed models, and 





Fic. 3—11-inch Supersonic Wind Tunnel ; 


tunnel. Fig. 4 gives the general arrangement of 
the balance in the tunnel and Fig. 5 the details 
of construction ; the airtight box surrounding 
the beam is maintained at the same pressure as 
the base of the model. The ball-bearing spindle 
reduces the friction between the spindle 
supporting the model and the shroud to a very 
low value, so that the drag of a yawed model 
can be measured despite the side thrust imposed 
on it. Balances have been designed for the 
direct measurement of drag, lift, and moment, 





Working Section with Cover Removed 


but there is still need for further development of 
these instruments. 


Future DEVELOPMENTS AND Basic RESEARCH 
PROBLEMS 


In the opening paragraph of the paper it was 
stated that problems involving the flow of 
gases at velocities near to, or exceeding, that of 
sound had been familiar to mechanical engi- 
neers for many years in connection with the 
design of steam nozzles. Recent developments 
and applications of gas dynamics have been in 
the fields of external ballistics and high-speed 
flight, and in these matters analytical treatment 


briefly described in this paper was the only 
supersonic wind tunnel of reasonable size avail- 
able in this country during nearly the whole of 
the war. The provision of such facilities is a 
considerable engineering undertaking arid will 
be found to require a knowledge of the most 
recent research results if the initial outlay is 
to be spent to the best advantage. With both 
this and the probable increase in the general 
application of gas dynamics in mind, an indica- 
tion is given below of some of the more important 
basic problems in which further research is 
necessary ; the solution of particular problems, 
except by ad hoc methods, is necessarily depen- 
dent on the degree of success achieved in the 
basic researches. 

Boundary Layer Research.—Detailed know- 
ledge of boundary layer conditions and 
behaviour have been found to be of crucial 
importance in the general development of fluid 
dynamics. The present state of knowledge in 
gas dynamics has been given in the section of 
this paper dealing with analytical methods, but 
at present experimental verification of these 
calculations is almost non-existent. It is now 
apparent from wind tunnel tests that Reynolds 
number and therefore boundary layer con- 
ditions cannot be neglected in connection with 
the resistance of projectiles, but the study of 
the Reynolds number at which change from a 
laminar to a turbulent boundary layer occurs, 
the velocity distribution in the turbulent 
boundary layer, and the effect of-a pressure 
gradient— including as an extreme case & shock 
wave—on the boundary layer, has scarcely 
begun. These matters are fundamental to the 
whole subject. 

Behaviour and Effect of Vapours in High- 
Speed Flow.—The best-known instance is super- 
saturation in a steam nozzle, and this has been 
extensively studied (Binnie and Woods, 1938). 
The same kind of problem arises in supersonic 
wind tunnel work and presumably in any other 
case in which a mixture of gases expands 
through the saturation point of one of them. In 
the cognate meteorological problem it is per- 
missible to assume that thermodynamic equi- 
librium is maintained throughout the expansion 
and it is comparatively simple to calculate the 
course of events. This assumption is not 
justified in the case of high-speed flow, and the 
degree of supersaturation must be known, 
including its dependence on the Mach number. 





co-ordinated with laboratory experiments in 
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Fic. 5—Detaile of Balance of 4}-inch Diameter Induction Type Supersonic Tunnel 


high-speed and supersonic wind tunnels have 
proved of great value. There is no doubt that 
problems of high-speed flow are of increasing 
importance in general mechanical engineering, 
and the authors are of the opinion that designers 
can derive much valuable information from the 
basic knowledge which is now being accu- 
mulated. 

In general, however, the subject is still in a 
very early stage of development, and experi- 





Figs. 4 and 5 show the balance used in the 4}in. 





mental facilities are limited; the 1lin. tunnel 





in the case of the supersonic wind tunnel aspect 
of the problem, either the air entering the tunnel 
must be dried—a formidable undertaking in the 
case of a large tunnel—or somewhat doubtful 
corrections must be applied. 

Shock Waves.—The simpler forms of shock 
waves are well understood, but intersecting 
shock waves need much further study. In 
particular the wave system in a jet which is dis- 
charging against a back pressure different from 
that in the jet at exit, and the wave system in 
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a jet whose exit plane is oblique to its axis, 
appear to be particularly important.. A more 
detailed knowledge of the wave system between 
two similar vanes or aerofoils, including possibly 
a knowledge of the rate of.growth of the system, 
might be found invaluable in the detailed design 
of turbines and compressors in which the 
velocity of the gas relative to the blades is 
supersonic. . 

Supersonic Diffusers.—These have already 
been discussed in the body of the paper and it is 
clear that further research is needed from the 
point of view not only of designing supersonic 
wind tunnels, with minimum compression ratio, 
but also of any duct system in which the entry 
velocity is supersonic and the maximum pressure 
regain is required. 

Injectors and Induced Flow.—Consideration 
of these has been omitted from the paper for 
reasons of space, but in general any problem 
which involves the mixing of two streams of gas 
at differing densities and at high speed is proper 
to gas dynamics. The instance most familiar 
to the authors is the induced supersonic wind 
tunnel; and it is true to say that while the 
problem of mixing in incompressible flow. has 
been more or less solved, much work is needed 
on high-speed injectors before it can be shown 
that the maximum efficiency has been attained. 

Heat Transfer—Finally, it may be that 
existing ideas on problems of heat transfer from 
@ moving gas to a solid will require considerable 
modification when the relative velocity 
approaches or exceeds that of sound. 








A Thread Comparator 


In order to take full advantage of the pre- 
scribed tolerance when producing threaded 
work, it is desirable for the operator to set a 
diehead to cut a thread to the low limit to allow 
the maximum wear on the dies before the upper 
limit is reached. To do so by means of an 
ordinary thread caliper gauge presents some 
difficulty, for, whilst the gauge provides means 
of checking threads within the prescribed toler- 
ance, it gives no indication of the exact dia- 


‘‘ EDGWICK ** THREAD COMPARATOR 

metrical dimensions. A new thread comparator, 
known as the “Edgwick,’’ has been introduced 
by Alfred Herbert, Ltd., of Coventry, to over- 
come this disadvantage, and is illustrated in 
the accompanying engraving. It comprises 
a rigid frame carrying two pairs of anvils. The 
upper anvil of each pair is mounted on a slide 
moving freely, but without play, on the main 
frame, and actuating a dial gauge on an exten- 
sion to the head. The lower anvil of each pair 
is set on a fixed bracket on the main frame, but 
is adjustable to accommodate screws up to lin. 
diameter. In use, the full form “go” upper 





» 


anvils are set to the “go” end of a gauge for 
testing tapped holes, and the “‘ not go”’ effec- 
tive diameter anvils below are set to the ‘‘ go ”’ 
gauge less the desired tolerance. ‘The back 
stops behind the anvils are set at the same time 
to the appropriate position. On the dial gauge, 
which is graduated in 0-0005in., adjustable 
tolerance indicators are provided. To insert 
work pieces between the anvils the slide is 
raised and lowered into position by a knob on 
its side. The comparator is rapid in use, and is 
equally suitable for the inspection department 
or at a machine where it can be used for effective 
quality control, as it enables the operator to 
check wear on the tools and variations in 
diameter, thus preventing scrapped work and 
ensuring that the threads are always within the 
prescribed tolerance. 








Two Screw Thread Measuring 
Devices 


Two simple means of measuring the effective 
diameter of a screw thread have recently been 
introduced by Thos. Firth and John Brown, 
Ltd., of Sheffield. The first is by means of 
ascertaining points on the flanks of a thread 
vee where the width is half of the pitch. Loca- 
tion of this point enables the measurement of 
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FiG. 1—-THREAD MEASURING PRISM 
AND CONSTANTS 


the effective radius, which is doubled to get the 
effective diameter. To do this a small prism, 
made of hardened steel or tungsten carbide, 
as shown in Fig. | (a), is used. The equal sides 
of the prism are inclined at the angle of the 
thread to be measured, 7.e., 55 deg. for Whit- 
worth threads. The apex of the prism is 
partially truncated to allow it to engage all 
sizes of standard thread without interference 
with the root radius when it is placed in the vee. 
With each prism is supplied a table of constants 
giving the distance from the prism base to the 
positions where the distances between the 
engaging faces are equal to half the thread 
pitch, and these constants are known as the 
““Y ” values. In Fig. 1 (6) may be seen a prism 
engaging a thread, and this drawing also shows 
the pitch and “ Y” dimension positions, 
together with an abbreviated list of constants. 
A micrometer is used to ascertain the overall 
dimension OL from the crest of the threads 
on one side to the base of the prism, Whilst 
the prism is in this position the thread flank 
angles may be visually compared with the prism 
angles. In addition, the overall diameter of 
the thread M is required, which is halved. 
If, then, from the overall dimension OL the 
two known values—‘ Y”’ and half the crest 


M 
diameter 3 are taken, the effective radius 


of the screw remains, and this dimension is 





doubled to give the effective diameter of th, 
thread. The formula is thus 


Effective diameter = 2 | OoOL— (3 + x) 


Similarly, if the root diameter of the screy 
thread is required, the untruncated part of 
the prism is mated in the thread and the same 
procedure is followed, the dimension of the 
prism being known as X and the formula is 


) 


M 
Root diameter = 2 {o L- ( + x)} 


Whilst no high accuracy of measurement jg 
claimed for this device, we are informed that 
results having an accuracy of +0-0005in. are 
easily obtained, and in the hands of a skilled 
user results of +0-000lin. are possible. The 
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FiG. 2—-EFFECTIVE DIAMETER COMPARATOR 


prisms and table of constants are supplied in 
small plastic tubes, suitable for pocket use, and 
standard prisms with angles of 55 deg., 60 deg., 
and 47} deg. are available. 

The second effective diameter measuring 
instrument now being made by the firm is 
shown in Fig. 2. It is a comparator arranged 
for use by setting with a standard thread. The 
hole in the lower part of the instrument contains 
a helical spring into which the parts to be 
checked are introduced. The springs are made 
for one particular size of screw and are of hard 
chrome plated tempered spring steel. Approxi- 
mately four turns of spring are wound to a 
slightly smaller diameter than the screw, and 
the turns are open to conform with the threads. 
The ends of the spring are extended radially, 
one to act as a pointer movable over the scale 
and the other fixed. The pointer is set at 
zero by turning the central housing carrying the 
spring, and a retracting lever—to be seen on one 
side of the instrument—opens the spring to its 
fullest extent to permit the rapid insertion and 
removal of screws. In use, a standard screw of 
known effective diameter is first inserted and 
the scale set with the pointer at zero. The 
instrument is then ready for repetitive examina- 
tion of unknown screws, and with each screw 
the pointer indicates if the effective diameter is 
greater or less than the standard, and to what 
extent. We are informed that the instrument 
can be made for any size of standard right or 
left-hand thread, and the range of scale is 
from 0-006in. to 0-Olin., according to the 
diameter to be measured. 








INSTITUTION OF Naval ArcHITECTS.—A research 
scholarship of the value of £400 per annum and 
tenable for two years has been offered by the 
Aluminium Development Association to encourage 
and facilitate research in the application of light 
alloys to ship construction. The scholarship will be 
administered by a committee of the Institution of 
Naval Architects, and it is hoped to make the award 
in September. Full particulars of entry, which 
closes on July 3lst, can be obtained from the 
Secretary, Institution of Naval Architects, 10, 
Upper Belgrave Street, London, 8.W.1. 
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South African Engineering 


Notes agents have come from Great Britain, America, | of goods ; 
aa and other countries to investigate conditions in | jo i 
(By our South African Correspondent) South Africa. They are attracted by the| million ; 
Big $.A.R. Order potential markets of the country, and they are 
genuinely seeking the best positions in which | advaneed from 


The Union Government intends send- 
ing a Commission to Britain within a month or 
go to order rolling stock and other requirements, 
possibly including ships for the South African 
Railways and Harbours, the Minister of Trans- 
port, Mr. F. C. Sturrock, said in a recent inter- 
view. A few days ago he said he had placed an 
order overseas for 1500 ordinary and 500 drop 
sided trucks at an estimated cost of £2,000,000. 

The railway road motor services are evi- 
o be considerably extended, as @ 


tug 
made to persua 
vide oil-burning tugs 4 
Durban, so that deep-sea voyages 


reasonable terms, 
seas for the erection of fact 
Already, in spite o 


tugs for its harbours. 
attributed to the drawing up of new designs. 
It is believed they will be based 
“Sir William Hoy.” 
de the Administration to pro- 
t both Cape 


to offer 


to set up businesses and factories. 


Union Requires New Tugs 
The Union will soon be ordering new 
The present delay is 


f great difficulties 


to firms from over- 
ories and businesses. 
of travel, 


on the Durban 
Efforts are being 


Town and 
can be under- 


the road motor 
by ca 
year. 

railway history. Parliament approved the plan 
to build two railway hotels, one at Cape Town 
and one at Pretoria; an economics bureau was 
established at headquarters ; 
of the new graving 


approved and 
exceeded £1,000,000. In 1943 also the Duncan 


The 


goods trains were operated in addition to @ 
tightly packed schedule of ordinary services. 
In 1941 the railways transported 39 million tons 
in 1943, 41 
increased from 126 million to 219 
livestock earnings rose from £900,000 


million tons. Passenger 


to £1,000,000, and the number of staff employed 


123,800 to 149,800. In 1943 a 


ports allocation committee was appointed, and 


transport service broke a record 
10 million passengers during the 
year 1942 was an important one in 


the construction 
dock at Table Bay was 
traffic earnings for the first time 


ned, and all trans- 


dently t 

member of the National Road Board has just | taki ; : 

referred to plans for the expansion of this aken without danger of running short of fuel. |dock at Cape Town was opttne a ccti 

service operated by the South African railways. Future of Gold-mining post mid panne pte ee ae 
further 700 “Tt is reasonably certain that the Transport. In scare 1944, the aie 


He stated that services over & 
miles had been approved, and that services over 
another 1500 miles were under consideration, 
and the S.A.R. will then be operating more than 
20,000 miles. These road services act as feeders 
for the railways from country places, far off the 
railways, carrying passengers and goods. 
Ships Handled 

Between the beginning of the war and 
October, 1944, 10,420 British, 1686 American, 
and 2672 Allied and neutral (a total of 14,780) 
merchant ships were handled in Table Bay. 
f be added to this 
number to cover the period November, 1944, 
to August 18th (the end of the war). In addi- 
tion, the following naval vessels were handled 
up to October, 1944 -—British, 1203 ; American, 
45; other Allied, 32; total 1280. ‘There were 
also 542 troop ships ‘and seven hospital ships. 
In all, 203 convoys called at the port. 


Durban’s Port Best in §.A. 

At the end of six years of war Durban 

harbour has emerged as undoubtedly the finest 
rt in the Union. So far, the new harbour 
works have cost the Union Ministry of Trans- 
£4,500,000. To-day, Durban has 
naval base capable of accommodating 
ine to a battleship ; 
berths which can 


receive at least seven large liners ; the Bluff 
wharves are being ext ended to the oil sites ; and 
the State has taken over control of the flying- 
boat base and its assets. At the graving dock 
new machine shops have been constructed at a 
cost of £57,621. In addition, machinery for 
these shops cost nearly £40,000. This was 
largely a wartime venture, but will form part 
of the elaborate railway schemes for the head 
ofthe bay. The estimat ed cost of the new work- 
shops to be included in the final bay-head lay-out 
is estimated at £2, 400,000. Already £100,000 has 
been spent on the preliminary works. Reclama- 
tion work is now in full swing, and is being under- 
taken by the Dutch firm of contractors which 
reclaimed the Cape Town foreshore and con- 
structed the Duncan Dock. there. Ultimately, 
the new harbour works 
£7,386,729, and will include the new bay- 
head workshop developments, a new £270,000 
precooling store, and a new yacht harbour, 


costing £14,060. 
Big Dam for Durban Water Scheme 
On September 28th, seven years after 
the work began on the Table Mountain Umgeni 
water scheme, the first bucket of concrete was 
poured from a giant cableway into an excava- 
tion for the 1450ft. dam wall. It is not expected 
that Durban will benefit by this extra water 
supply for at least three years. The ultimate 
object is to supply 
day. The eventual cost of the scheme is 
expected to be £3,000,000, and the anticipated 
use of 260,000 cubic yards of concrete will, it is 
said, constitute the largest order for concrete 
by a contractor in South Africa. 


An Era of Industrial Expansion for S.A. 
An era of unparalleled industrial 


expansion is being predicted for South Africa, 


there are new deep-water 


50 million gallons of water | P 


gold-mining 
it will be in t 
this is accepted as 
made to maintain ‘t 
figure it will reach w 
rather than look for n 
inevitable result that t 


the State, 
necessary—and will if it 
dient—take measures 
“Tf this is done, 
native labour, 
industry is not likely t 
at least the next ten y 
It was accepted, 
while the gold-mining i 
slowly over the compara 
say, thirty t 
ment would go on 


differen 


soil ero 


report 
Public 


will cost about | Owing 


Depart 


rogra 


speech 


record 


years, 





especially for the big towns which possess or 
can acquire large areas of suitable land on 


trains 


to give everyb 
attributed this to t 
confronting the Depa 


question of soil © 
ance to the coun 
that suitable steps be ta 
combat it in the most effective manner possible.” 


£60 Million S.A.R. Programme 
The Union Railways and Harbours 
Administration has a post-war 
mme in hand which 
entail the expendicure of near 
said Mr. C. M. Hoffe, 
at a farewell 
The greater part of Mr. Hoffe’s 
was devoted to a review of the wartime 
Railways Administration. 


manager, 
recently. 


achievements of the 
The railways had emerg} 


ing some of the achiev 
5000 military passenger 


to 
and 
the 


time 
t economy 


Fighting Soil Erosion 
The total expenditure 
outh Africa up 


sion in S 


1944, was £2,553,024 15 


issued by the 


Accounts. 


senied loans and subsidies 
evidence before the Committee, the Secretary for 


Agriculture stated that 
work had been done, the methods applied could 
be improved on considerably. The use of better 


machinery would produce better results and 


would be cheaper 
to a lack of suitable technical staff, the 


ment of Agriculture was not in a position 
ody the correct advice. He 
he war. 
rtment,” the report pro- 
ceeds, “ are naturally appreciated, but the 
rosion is of paramount import- 


try, and 


of public service 


he said that 
and more than 


industry has passed its zenith, and 
he best interests of the country if 

a fact and an attempt 
he output of gold at the 
ithin the next few years, 
ew high records with the 
here will also be new low 
records sooner than expected,” said Mr. H. S. H. 
Donald, Government i 
ing the S.A. 
the University of t 


mining 
Institute of Electrical Engineers at 
he Witwatersrand recently. 


The future will be very largely in the hands of 
he said, for the Government can, 


there is no shortage of 
decline of the gold-mining 
o present a problem for 
ears.” 
perhaps too readily, that 
ndustry was 
tively short period of, 
o forty years, 
increasing until with the 
final collapse of the gold-mining industry, the 
country would be able to rest securely on an 
industrial basis. 
Mr. Donald sa 
that every effort sho 
the gold-mining industry 
as long as possible, 
be little enough 


id he was firmly of the opinion 
uld be made to ensure that 


because even 
to develop an entirely 


for South Africa. 


The bulk of this sum repre- 


for the 


engineer, address- 


if 
is considered expe- 
lower working costs. 


contracting 


industrial develop- 


should be kept going 
fifty years will 





in combating 
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s. 6d., according to a 
Select Committee on 


to farmers. 


although much good 


State in the long run. 
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your Committee urges 
ken without delay to 


development 
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ly £60 million, 
the retiring general 
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ed from this war with a 
second to none. Detail- 
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Reserve in an attempt to develop an 
effective way of controlling—perhaps of pre- 
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African’ Airways 
and in 1945 the framework of the air 
was effectively laid at t 
Transport Conference at C 
lay-out and hotel planning were among more 
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Architects had been sent 
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in Government plants 
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Experiment to Kill Tsetse Fly 
tacular experiments to kill tsetse 
is hoped, 
up of vast tsetse- 
will soon be carried 
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D.D.T. will 
over a large area in the 


to the opening 
tracts, 


. This large scale experiment, 
defence aircraft is being specially 
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flies which have been con- 
Union Government in co-opera- 
Governments of Tanganyika, 
If the experiment is 
it may banish tsetse fly diseases, 

f 


a 


for human settlement. 


Durban’s £2,800,000 Water Scheme 
Durban’s £2,800,000 water scheme has 

been so criticised tha 

mittee—the Umgeni Wat 


t it has resulied in a Com- 
er Scheme Inquiry 


inted to investigate. The Committee 
“ very serious loss » had been sus- 
Council through the slow 
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Industrial and Labour Notes 


British Manufacturers’ Representation 
Abroad 


The Chairman of the British Chamber 
of Commerce in the Argentine Republic, Sir 
William McCallum, has recently sent to the 
Press of this country a letter dealing with the 
subject of the appointment of agents in overseas 
countries by British manufacturers. The letter 
states that there are many elements, both 
within and outside the United Kingdom which 
can influence the success or failure of the hoped- 
for expansion of British trade, and draws atten- 
tion in particular to the fact that unsuitable 
representatives or agents may mitigate against 
the success of the trade drive. 

From the experience of the British Chamber of 
Commerce in the Argentine, Sir William says, 
the mest common forms of error incurred when 
appointing representatives abroad appear to be 
the unsuitability of an agent on the score of 
nationality or ideology; the inadequacy of 
capital or organisation to develop the sales of 
certain products entrusted to a given agent ; 
the placing of an agency with a firm or person 
whose experience and activities are in another 
line of business ; the agency for a modest line 
of goods, needing energy and concentrated work, 
being placed with firms where it is overlooked 
by other lines producing quicker results with less 
expenditure of effort; and the placing of an 
agency with a firm holding numerous Con- 
tinental or other agencies of a competitive 
nature, whose only object in accepting British 
representation is to eliminate the competition 
which would otherwise have to be contended 
with from British goods. 

It is the considered opinion of the British 
Chamber of Commerce in the Argentine that, 
without the exercise of the utmost care in the 
selection of a proper sales organisation abroad, 
be it an agent, representative, or branch office, 
the success of the trade drive which must be 
embarked upon as soon as circumstances permit 
will be seriously impaired. Sir William adds 
that with a desire to assist by every means at 
its disposal in the reconstruction and expansion 
of Great Britain’s foreign trade, the Chamber 
will welcome inquiries from British concerns 
desirous of trading with Argentina, and urges 
that it be consulted before negotiations are 
entered into for the appointment of agents or 
representatives in the Republic. 


Industry and the State 


In the course of a speech at Newcastle- 
upon-Tyne on Saturday last, February 23rd, 
Mr. Will Lawther, President of the National 
Union of Mineworkers, and a member of the 
T.U.C. General Council, said that it could not 
be expected, nor should it be attempted, to 
bring all industries under public ownership 
simultaneously. In the view of the T.U.C., an 
industry concerned with continuous production 
was not a subject for detailed parliamentary 
control. Mr. Lawther also said that he wanted 
to see bodies established and given the broad 
task of running the publicly owned industries 
efficiently, and he preferred that parliamentary 
scrutiny and Ministerial responsibility should be 
limited to the level of broad questions of policy. 
Day-to-day administration and the evolution of 
consistent policy was a matter to be provided 
for outside the narrow confines of Whitehall 
and the Houses of Parliament. 


The Technical and Scientific Register 

The Minister of Labour was asked a 
few days ago in Parliament what purpose was 
served by the technical and scientific register 
compiled by the appointments department of 
his Ministry, and if he was satisfied that the 
results obtained justified the cost. The Minister 
replied that the purpose served by the register 
during the war had been to ensure the best allo- 
cation of scientific and technical manpower 
between the Forces and other forms of national 


service. The register and its advisory com- 
mittees had also been closely associated with 
the Technical Personnel Committee, of which 
Lord Hankey was Chairman, and with the 
Wireless Personnel Committee, in framing 
measures for increasing the supply of tech- 
nical and scientific personnel who had been so 
urgently required for the Forces and for civilian 
service during the war. 

Since the end of the war, the Minister stated, 
the register had remained responsible for the 
allocation of young graduates in science and 
technology, and had performed valuable service 
in connection with resettlement problems. The 
increasing voluntary use of the register by 
employers and by technically and scientifically 
qualified persons requiring appointments or 
seeking the advice of the Ministry’s technical 
and scientific staff satisfied him that the register 
fulfilled a very useful purpose and that its 
continuance was fully justified. 


National Insurance (Industrial Injuries) Bill 


Speaking in the debate on the third 
reading of the National Insurance (Industrial 
Injuries) Bill on Friday, February 22nd, Mr. 
Osbert Peake urged the importance of promoting 
the recovery and rehabilitation of injured work- 
people. He said that we could not afford any 
waste of manpower through failure to restore 
injured workpeople to full capacity at the 
earliest possible moment. Rehabilitation de- 
pended as much on psychological factors as it 
did on medical factors, and the scheme would, 
he thought, assist greatly to give the injured 
workman the right psychological attitude. His 
pension would no longer be related to his earn- 
ing capacity, and he would therefore feel that 
he and his dependants were provided for, and 
that he could devote his whole effort to trying 
to regain full working capacity. 

Running at the back of the scheme also, Mr. 
Peake observed, had been the elimination of 
suspicion and bitterness, and the promotion of 
good will between the employers and work- 
people. That was, of course, related to the 
question of the man’s recovery, because so long 
as @ man was permeated with bitterness and 
suspicion, his recovery was bound to be 
retarded. 


Sweden’s Industrial Progress 


In a survey of the economic situation 
of Sweden during the fourth quarter of 1945, 
The Quarterly Review of the Skandinaviska 
Banken says that industrial production in 
October, 1945, was on an average as large as the 
mean figure for the year 1939. The iron and 
steel industries, as well as the engineering work- 
shops, had increased their output in October, 
1945, by 40 and 27 per cent. respectively, com- 
pared with the year 1939. With regard to 
the heavy industries, the result of the war 
had been that the manufacture of high-grade 
steel had been replaced to a considerable 
extent by the production of plainer qualities. 
The proportion of high-grade qualities in 
the export of steel had, in fact, fallen from 
nearly 100 per cent. before the war to about 
25 per cent. in recent times, and even if the 
difficulties in the supply of coal, coke, and 
labour could be overcome, foreign exchange 
shortages abroad would apparently stand in the 
way of recovering certain former export markets 
for Swedish steel. 


The Control of Industry 


In the House of Commons, on Monday, 
February 25th, Mr. Eccles moved that the 
Order in Council, dated December 20th, 1945, 
with respect to the Defence Regulations relating 
to the Control of Industry be annulled. It may 
be recalled that the wide powers over industry 
given to the Government to assist war pro- 
duction were extended last December by Orders 
in Council to cover essential production. Mr. 
Eccles said that it was against the public interest 
that the Government should get the powers con- 





tained in the Order, as its scope covered the 


entire industry and trade of the country, The 
President of the Board of Trade or other eo. 
petent Minister might by the Order provide fop 
regulating or prohibiting the production, storage, 
movement, transport, distribution, disposal 
acquisition, use or consumption of articles of any 
description and provide also for controlling the 
prices at which such articles might’ be sold, 
The Government would therefore possess the 
power, Mr. Eccles asserted, to do anything jt 
liked with any form of production and distr. 
bution, and if the powers were used, far from 
stimulating output, a brake would be put on it, 

The Parliamentary Secretary to the Board of 
Trade, Mr. Belcher, affirmed that the Govern. 
ment department in possession of the powers 
conferred by the Order would use them wisely 
and would not apply them in a frivolous fashion, 
He denied any suggestion that it was proposed 
to nationalise industry by the process of Orders 
in Council, and contended that, in view of 
present problems, the powers were as necessary 
now as they were during the war. : 

The motion to annul the Order was negatived. 


The A.E.U. on Production and Export 


The Board of Trade’s proposal to 
stimulate export trade by. means of propa- 
ganda among individual industries and by the 
setting of export targets designed to stimulate 
production is commented upon in the Monthly 
Journal of the Amalgamated Engineering 
Union. It is emphasised that the necessity 
for building up British export trade is, of course, 
beyond denial, but, the Journal says, “‘ import- 
ant considerations of policy are raised for the 
trade unions.’’ The view is expressed that 
increased production will be obtained, and with 
it an exportable surplus of goods, when people 
generally are satisfied that it is worth their while 
to work hard to produce what they need for their 
homes, and to get the money to pay for what 
they want in their homes. 

It is agreed that for an industry like engineer- 
ing, the overseas market is of vital importance, 
but, the Journal continues, “there are social 
and economic priorities. We called attention 
to them in the memorandum this union pre- 
pared, dealing with the opportunities which 
awaited our industry on the conclusion of 
peace. We put in the forefront of our memo- 
randum the demands of our home markets for 
engineering products of every description, for 
purposes of industrial replacement and repair, 
and for the development of the country’s trans- 
port equipment, public utilities, and the rest. 
We suggest to Sir Stafford Cripps and his 
colleagues that this is the right line of approach 
to the problem of rebuilding our export trades.” 


Redundancy and Reconversion 


An article on ‘‘ Redundancy and Re- 
conversion in Industry,” by J. W. Smith, pub- 
lished in the February issue of The A.#.U. 
Monthly Journal, says that redundancy within 
many factories is causing no little concern 
among the ranks of the workers and some 
“* genuine ’’ managements. There is a plea that, 
where redundancy occurs, the workers who are 
redundant should be paid the guaranteed week 
as when, under the Essential Work Order 
during the war, a bottleneck arose in produc- 
tion in a factory when components or material 
of one kind or another became short. Yet, 
the article says, redundancy then, and that 
occurring under the switchover to peacetime 
production, is surely different. Mr. Smith 
suggests that if all redundant workers are 
to be paid their guaranteed week, they will 
surely not object to being employed by the 
Government in the same factory if needs be 
in which they were declared redundant, or in 
another in the same town, training for the kind 
of jobs conversion of industry will create or 
bring into being during the transitional period. 
In this manner the Government could explore 
the means of using all vacant factory space now 
arising in many factories which were solely 





employed on war production. 
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French Engineering News 
(From Our French Correspondent) 


Paris, February 22nd. 


‘’ax nationalisation of the French coal mines 
was expected, by eliminating profits and by 
rationalisation, to increase production and 
gecure @ reduction in prices. Now, instead, 

rices are to go up from 600f. to 1200f. a ton, 
and although some improvement in output has 
been made, production has had to be stimulated 
by giving the miners advantages, particularly 
in food. Official production figures are 102 per 
cent. of those obtaining in 1938. This figure is 
secured, however, by comparing the 1946 week 
of six working days at 8} hours a day with the 
five-day week, working 7} hours a day in 1938. 
If daily output is compared, then present pro- 
duction is only 85 per cent. of 1938 figures. It 
is also stated that output per man is greater now 
by 20 per cent. for deep-seam workers and by 
15 per cent. for surface workers, but 50,000 
prisoners of war are included in manpower 
figures, and their output is only 60 per cent. the 
normal rate. 

Comparing the nationalised mines of the 
North and Pas-de-Calais with those of the still 
free Centre and South, output for the former fell 
by 27 per cent. and the latter by 10 per cent. 
compared with 1938. Progressive suppression 
of subsidies has led to price increases, but it 
is a fact that prices in the North and Pas-de- 
Calais mines in the first quarter of 1944, when 
they were not yet nationalised, were similar 
to the others, whereas to-day they are higher 
by 160f. or -170f. a ton. This necessitates a 
State outlay of 4 milliard francs a year, and the 
new price of 1200f. a ton, which is based on the 
rise, will be a heavy load for French economy to 
shoulder. 

* * a 


Shepherds in the Cagnieres district have 
found gold in the area, which they are extracting 
by rudimentary washing methods. It seems 
that the ore exists throughout the sand and 
stone of the area, and modern industrial 
exploitation would undoubtedly secure larger 
supplies which might enrich the National 
Exchequer. It is thought, however, that the 
cost of up-to-date equipment would be pro- 
hibitive at the moment. 

* * * 


The Poliet et Chausson factory at Beaumont- 
sur-Oise is producing cement by an important 
new method which is claimed to cut down coal 
consumption considerably. Although the 
Dichary process, as it is called, has not yet been 
able to supersede the use of coal entirely, in the 
first stage of manufacture, economies up. to 
35 per cent. are said to be attained. The method 
comprises the inclusion of the necessary per- 
centage of limestone to coal and clay, heated in 
a furnace at 1200 deg. After this stage no further 
coal is required, whereas normal methods 
require constant refuelling. 

* * * 


Licences for the export of certain goods have 
now been suppressed. The list of articles which 
may now be exported freely includes cutlery, 
precision instruments, clocks, optical instru- 
ments, spectacles, jewellery, perfume, silver and 
precious stones, silk, rayon, embroidery, lace, 
gloves, &c. This first list is to be followed by 
others which will permit the greatest possible 
resumption of export trade. Even for goods 
still requiring licences, the process has been 
simplified, and in general licences valid for six 
months may be obtained. 


* * * 


A recent exposition before thé Academy of 
Sciences has suggested that the ideal solution 
for overcoming certain hydro-electric problems 
would be to create reservoirs at very high 
altitudes. When, in winter, the water froze, 
artificial glaciers would be formed, which would 
act as reservoirs of water power. The region 
considered in this connection is the Dauphine 
Alps, where it would be possible to enclose 
5 milliard cubic metres of water, representing a 
potential of 20 million kilowatt-hours. 








Notes and 






Memoranda 





Rail and Road 


L.N.E.R. DERAILMENT.—Just before nine o’clock 
on Sunday night, February 24th, the 6.50 p.m. 
express from Newcastle-upon-Tyne to Bristol was 
derailed near Thirsk, Yorkshire, on the London and 
North-Eastern Railway. The train was travelling 
at caution speed over a stretch of line which had 
been undergoing repair. The locomotive and six 
coaches left the rails, but all the vehicles remained 
upright and there were no injuries. 


Rattway Returns.—The Ministry of War Trans- 
port has given approval to the resumption of pub- 
lication of the traffic receipts of the four main line 
railway companies and the London Passenger Trans- 
port Board. For the four weeks ended January 
27th, the total railway receipts were £24,273,000, 
compared with £25,281,000 for the corresponding 
period of 1945. There was an increase of £610,000, 
in passenger traffic receipts in the period reviewed 
and coal and coke traffic receipts were slightly above 
the January, 1945, figure. Receipts from the 
carriage of merchandise, however, were £1,637,000 
lower than in January, 1945, which is, no doubt, 
explained by the decline of war traffic. 


WavERLEY Station Roor To BE RESTORED.— 
Work has been started on the restoration of the glass 
in the roof of Waverley Station, Edinburgh, which 
was removed early in the war as a precautionary 
measure to avoid the risk of injury to passengers 
in the event of enemy air attacks. The total area 
of the station roof extends to some 47,000 square 
yards, of which the glass was removed from 30,000 
square yards, felt and other roofing material being 
substituted as protection against weather con- 
ditions. The remainder of the glass still left in the 
roof was reinforced by netting or such material. 
The removal of the protective netting is now in 
progress, after which the glass to be restored will be 
placed in position, with the exception of several 
lanes over the running lines, which will be left 
open to facilitate the escape of steam from the 
station. It is estimated that the work will take 
about two years to complete. 


AMERICAN Rattway Statistics.—The President 
of the Association of American Railroads, Mr. J. J. 
Pelley, revealed in his annual statement that the 
decline in the movement of most classes of freight 
and of general travel after the close of hostilities 
with Japan, brought the total freight movement 
for the year down to about 680 billion ton miles, 
or approximately 8 per cent. less than in the year 
1944. Passenger travel fell to approximately 91 
billion passenger miles, or about 5 per cent. less 
than in 1944. In the latter months of 1945, the 
general level of freight traffic was nearly 20 per cent. 
below the corresponding period in 1944. Certain 
commodities, however, notably grain and grain 
products, were moved in record volume, causing an 
extraordinarily heavy demand for high box wagons 
suitable for such loadings. New freight wagons 
put into service in 1945 amounted to approxi- 
mately 40,000, which was more than in any year 
since 1942, before the effect of war restrictions on 
wagon building was fully felt. At the end of 1945 
36,000 wagons were on order. 


. Air and Water 


Tue SeverRN Bripce.—The Minister of War 
Transport has stated that as soon as maybe after 
the Trunk Roads Bill has received Royal assent, he 
proposes to make an Order authorising the con- 
struction of a bridge across the Severn. Consider- 
able progress has already been made with the pre- 
paration of the necessary plans and drawings, and 
the Minister hopes that it may be possible to start 
constructional work on the foundations during the 
course of the next financial year. 


SwepisH Train Ferry Satvep.—The Swedish 
ice-breaking train ferry “‘ Starke,” which struck a 
mine and sank off the island of Riigen and was 
later raised, after nine months at the bottom of the 
sea, has now been rebuilt by the Kockum shipyard. 
It is reported that her length has been increased to 
367ft., which has involved an increase of the dis- 
placement to 4800 tons. The ship’s profile has been 
altered considerably, and she now carries two 
funnels instead of one previously. Her engine power 
is unchanged at 5500 H.P. 


Miscellanea 
THe Lron anD STEEL INDUstry.—The Minister 
of Supply and Aircraft Production was asked on 
February 25th if he had considered the report from 


the iron and steel industry on the improvements 
required to put it on an efficient basis, and when 





the Government would make known its final 
decision on the industry’s future organisation. The 
Minister’s reply stated that the report had been 
considered, but he was not yet able to say when an 
announcement would be made about the future 
organisation of the iron and steel industry. 


Coat Exports.—The Minister of Fuel and Power, 
replying to a question about coal exports from this 
country, said recently that, excluding shipments 
for H.M. Forces abroad, in the three months ended 
December 31st, 1945, the amount of coal exported as 
cargo was 1,350,000 tons. Apart from coal sent 
to bunker depots abroad, the great bulk of the coal 
exported was, the Minister stated,of very low quality 
not normally used in this country. The coal 
exported was used for rehabilitation in liberated 
countries and in other countries for services which 
in general facilitate the supply of foreign products 
required for essential purposes in this country. 


X-Ray ANALYSIS CONFERENCE.—The X-Ray 
Analysis Group of the Institute of Physics announces 
that its 1946 conference will take place at the Royal 
Institution, Albemarle Street, London, W.1, on 
July 9th, 10th, and 11th next, and will be open to 
all without charge. It is hoped that several dis- 
tinguished foreign scientists will participate in the 
proceedings. As accommodation in London is very 
limited, those proposing to attend the conference are 
advised to make reservation immediately. Further 
information will shortly be available from the 
Honorary Secretary, Mr. F. A. Bannister, F. Inst. P., 
Department of Mineralogy, British Museum (Natural 
History), Cromwell Road, S.W.7. 


DigseEL ENGINE RESEARCH AND DEVELOPMENT 
In GERMANY.—We are informed by the British 
Internal Combustion Engine Manufacturers’ Asso- 
ciation that it has received from the Ministry of 
Supply some copies of a report by the Combined 
Intelligence Objectives Sub-Committee on Diesel 
Engine Research and Development in Germany, 
dealing particularly with M.A.N. double-acting two- 
cycle engines, Junkers “Jumo 205,” and M.A.N. 
submarine engines (Ref.: Item No. 26, 29, File No. 
XXV-28). The Association understands that 
further reports will be sent to it in the near future. 
The Ministry of Supply desires to make it known 
that firms interested in the subject of the report 
who are not members of the Association may con- 
sult the report at the offices of the Association at 
32, Victoria Street, Westminster, 8.W.1. 


Puatinum Merats 1n 1945.—According to Mr. 
Charles Engelhard, president of Baker and Co., Inc., 
refiners of precious metals, United States stocks of 
platinum in the hands of refiners, dealers, and 
importers when the war ended were below normal. 
They were approximately 20 per cent. lower on 
September Ist than at the beginning of the year. 
Deliveries of platinum for. war purposes during the 
first eight months of 1945 were well in excess of the 
recoveries and imports of refined metal, which 
averaged about 25,000 troy ounces per month 
during that period. Throughout the war period 
domestic production of primary platinum, including 
Alaskan, was relatively small, compared with 
United States requirements. Most of the platinum 
requirements came from Canada, which also supplied 
the major portion of palladium, rhodium, and 
ruthenium. Columbia and Russia supplied im- 
portant quantities of platinum. 

Coat Propvuction in Ere.—A “ Review of 
Commercial Conditions in Eire,” published by H.M. 
Stationery Office (price 6d.), estimates that Eire’s 
pre-war production of anthracite was about 90,000 
to 100,000 tons a year, mainly from Castlecomer ; 
this is now augmented by about 20,000 tons from 
the Slieve Ardagh area. Further exploration and 
development have been attempted in the anthracite 
field by various private interests, but the output is 
not large, nor have any important new discoveries 
been made in this well-known and heavily worked 
area. About 60,000 tons of semi-bituminous coal 
now come annually from private producers in the 
Arigna field, which before the war produced only 
20,000 to 30,000 tons. Borings were made in this 
field before the war, but they did not lead to the 
discovery of any additional reserves ; reserves here 
are known to be limited. It is considered that the 
Munster coalfield, that is, the area between South 
Clare and Kanturk, must be finally ruled out as an 
effective source of coal. Although the total output 
of coal in Eire was raised from 118,000 tons in 1939 
to about 200,000 tons in 1944, the increase was very 
small in relation to Eire’s pre-war importation of 
some 24 million tons a year, and it is most unlikely 
that a sufficient increase of output could ever be 
developed to ameliorate substantially a shortage of 
imported fuel. The total import of coal in 1944 was 





740,000 tons, and for the first six months of 1945 it 
was 430,000 tons. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 


Wednesday, March 6th.—Ravio Section: Savoy Place, 
Victoria Embankment, W.C.2. ‘Tuning Devices 
for Broadcast Radio Receivers,’’ R. C. G. Williams. 
5.30 p.m. 

Thursday, March 7th—Savoy Place, Victoria Embank- 
ment, W.C.2. ‘‘ The Electrical Engineering Industry 
in the Post-War Economy,” G. L. E. tz and 
R. L. Davies. 5.30 p.m, 

Monday, March 11th.—N.E. CentrRE: Neville Hall 
Westgate Road, Newcastle-upon-Tyne. ‘‘ Mineral 





the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of British Chemical Manufacturers 
Tuesday, March 5th.—Geological Society, Burlington 
House, Piccadilly, W.1. Fuel Brains Trust. 
2.30 p.m. 
Birmingham Association of Mechanical Engineers 
To-day, March ist.—James Watt Memorial Institute, 
Great Charles Street, Birmingham. ‘The Fabri- 
cation and Welding of Bridging Equipment,” R. G. 
Braithwaite. 6.30 p.m. 


Chartered Surveyors’ Institution 


Monday, March 4th.—12, Great George Street, S.W.1. 
“Current Problems of Urban Estate Management,” 
K. Marr Johnson. 5.30 p.m. 


Derby Society of Engineers 


Monday, March 11lth.—School of Arts, Green Lane, 
Derby. “‘ Industrial Electronics,” P. Bowles. 7 p.m. 


Institute of British Foundrymen 

To-day, March \st.—Fatxirk SECTION: Temperance 
Cafe, Lint Riggs, Falkirk. ‘“‘ Patternmaking,” C. C. 
Wilson. 6 p.m. 

Saturday, March 2nd.—LancaSHIRE Brancy: Engi- 
neers’ Club, Albert Square, Manchester. ‘* Cupola 
Control,” C. A. Payne. 3 p.m. 

Tuesday, March 5th—BurNtEY SECTION: Municipal 
College, Ormerod Road, Burnley. Annual general 
meeting. 7.30 p.m. 

Saturday, March %h.—ScortisH BrancH: Royal Tech- 
nical College, George Street, Glasgow. ‘‘ The 
German Non-Ferrous Casting Industry,” H. Ellis. 
2.45 p.m.—Werst Riprxne Brancu: Technical 
College, Bradford. Prize-winning paper in the 
8S. W. Wise Memorial Competition. 6.30 p.m.— 
Lrxcotn Section: Technical College, Lincoln. 
“Modern Research on Cast Iron,” H. Morrogh. 
2.45 p.m. 

Institute of Fuel 

Wednescay, March 6th.—N.W. Section : 
Club, Albert Square, Manchester. Di on on 
“* Boiler Maintenance and Operation.”’ 2.30 p.m. 

Friday March 8th.—N.W. Section : Municipal Annexe, 
Dale Street, Liverpool. ‘‘Sources of Energy,” 
J. Eccles. 2.30 p.m. 


Institute of Metals 


Wednesday and Thursday, March 13th and 14th. Inst. of 
Civil Engineers, Great George Street, S.W.1. Annual 
General Meeting. Wednesday 10.30 a.m. and 
Thursday 10 a.m. (For Programme see page 165 
of THe Enorinesr, February 15th.) 


Institute of Transport 

Tuesday, March 5th—Mivtanp Sxction: Imperial 
Hotel, Birmingham. ‘“‘ Special Problems of Atlantic 
Transport,” Captain Malin Sorsbie. 6 p.m. 

Friday, March 8th.—N. IrELAND Section: Lombard 
Cafe, Lombard Street, Belfast. ‘‘ Municipal Trans- 
port,” R. Stuart Pilcher. 6.15 p.m.—N. SecTIon : 
Royal Station Hotel, Neweastle-on-Tyne. ‘‘ The 
Worker in the Transport Industry—What of the 
Future,” C. F. King. 7 p.m. 


Institute of Welding 


Friday, March 8th.—BrrMIncHAM Brancu : James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. Lecture by E. C. Davies. 7 p.m. 


Institution of Automobile Engineers 
Saturday, March 2nd.—LONDON GRADUATES: Inst. 
of Mechanica] Engineers, Storey’s Gate, 8.W.1. 
Film on “* High-Speed Motoring.”’ 3.30 p.m. 
Tuesday, March 5th.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. ‘Engine Proportions, with 
Special Reference to Stroke/Bore Ratio,” A. 
Mitchell. 5.30 p.m. 


Institution of Civil Engineers 
March 5th.—Great George Street, S.W.1. 
paper on ‘Road Problems.” 


Engineers’ 





Tuesday, 
Symposium of 
5.30 p.m. 


Institution of Electrical Engineers 

To-day, Murch \st.—N.E. Stupents: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. ‘“‘ Electrical 
Machinery for Ship Propulsion,” W. J. Belsey. 
6.30 p.m. 

Saturday, March 2nd.—N. Miptanp StupEnts: Elec- 
tricity Offices, Whitehall Road, Leeds. ‘‘ Various 
Types of Electrical Furnaces: Their Construction 
and Application,” H. McConchie. 2.30 p.m. 

Monday, March 4th.—S. Mipitanp’ CenTRE: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. ‘‘ Excess Current Protection by 
H.R.C. Fuses on Medium Voltage Circuits,” R. T. 
Lythall, and “‘ Excess Current Protection by Over- 
Current Relays on Medium Voltage Circuits,” A. G. 
Shreeve and P. J. Shipton. 6p.m. MERSEY AND 
N. Wates Centre: Royal Institution, Colquitt 
Street, Liverpool. ‘“‘ Street Lighting,” E. C. Lenox. 


6 p.m. 
Tuesday, March 5th—Lonvon StupvENTs : Savoy Place, 
Victoria Embankment, W.C.2. ‘* Engineers of the 


ted Metal-Sheathed Conductors,” F. W. 
Tomlinson and H. M. Wright. 5.45 p.m. 


Institution of Mechanical Engineers 

Monday, March 4th.—N.E. Brancu: Mining Institute, 
Neville Hall, Westgate Road, Newcastle-on-Tyne. 
“The Early History of the Whittle Jet Propulsion 
Gas Turbine,” Frank Whittle. 6 p.m. 

Thursday, March 7th._—YoRKSHIKE Brancn: The Uni- 
versity, Leeds. ‘“*Some Notes on the ‘ Merchant 
Navy ’ Class Locomotives of the Southern Railway,” 
O. V. 8. Bulleid. 7 p.m. 

Friday, March 8th.—Storey’s Gate, 8.W.1. ‘* Factors in 
the Ventilation of Factories, with Particular Refer- 
ence to the Annual Report of the Chief Inspector of 
Factories,” R. Poole. 5.30 p.m. 

Friday, March 22nd.—Storey’s Gate, Westminster, 
8.W.1. Annual Neste meeting. ‘*The Loop 
Scavenge Diesel Engine,” H. Desmond Carter. 

5.30 p.m. 


Institution of Production Engineers 
Monday, March 4th.— Coventry GrapvuaTEs: Technical 
College, Coventry. Short papers. 6.45 p.m.— 
YorkKsHtRE Section: Hotel Metropole, Leeds. 
“Incentives in Industry,” J. E. Hill, B. McMahon, 
and L. J. Serjeant. 7 p.m. 


Junior Institution of Engineers 
Saturday, March 2nd.—N.W. Section: Manchester 
Geographical Society, 16, St. Mary’s Parsonage, 
Manchester. ‘‘High Compression Oil Engines 
and their Application to Industry,” G. E. Windeler. 
2.30 p.in. 


Friday, March 8th.—39, Victoria Street, 8.W.1. ‘* Bridg- 
ing the Gap,” G. Watson Brown. 6.30 p.m. 
Keighley Association of Engineers 


To-day, March \st.—Devonshire Buildings, Devonshire 
Street, Keighley. Brains Trust. 7.30 p.m. 


Liverpool Engineering Society 
Wednesday, March 6th.—Municipal Annexe, Dale Street, 
Liverpool. ‘“ Railway Signalling,” James Wright. 


6 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
To-day, March \st.—GrapvuaTes’ Section: Neville 
Hall, Westgate Road, Newcastle-on-Tyne. ‘“ Elec- 
trical Machinery of Ship Propulsion,” W. J. Belsey. 
6.30 p.m. 


Royal Institution of Great Britain 
Friday, March 8th.—21, Albemarle Street, W.1. 
‘** Aesthetics in Engineering,” Sir Charles Inglis. 
6.15 p.1m. 
Royal Society of Arts 
Wednesday, March 6th—John Adam Street, Adelphi, 
W.C.2. ‘Emergency Construction as Applied to 
Docks and Floating Structures During the War,” 
G. A. Maunsell. 1.45 p.m. 


Sheffield Metallurgical Association 

Tuesday, March 5th.—198, West Street, Sheffield. ‘* The 
Development and Use of Permanent Magnet Mate- 
rials,” D. Hadfield. 6.30 p.m. 


Society of Instrument Technology 

Monday, March 11th.—N.W. Brancu: School of Tech- 
nology, Whitworth Street, Manchester. ‘‘ The 
Training of Instrument Personnel, K. A. Hayes. 
7.30 p.m. 


Stephenson Locomotive Society 

Saturday, Morch 2nd.—Scotrish CENTRE: L.M.S. 
Offices, 302, Buchanan Street, Glasgow. “Injectors,” 
W. Notman. 3 p.m. --Scotriso Centre: L.N.E.R. 
Offices, Calton Hill, Edinburgh. ‘“‘ Brains Trust.” 
3 p.m. 








Personal and Business 


Dr. E. Voce, M.Sc., has been appointed metal- 
lurgist to the Copper Development Association. 

Dr. J. ALLEN has been appointed. to the Jackson 
Chair of Engineering at Aberdeen University. 
Mr. MisHa Brack has been appointed industrial 
design consultant to the Gas Light and Coke Com- 
pany, Ltd. 

Dr. Lestie AITCHISON has beén appointed to the 
Chair of Industrial Metallurgy in the University of 
Birmingham. 

Me. H. 8. SHarp has been appointed a member 
of the London Midland and Scottish Railway Com- 
pany’s Scottish Committee. 

Mr. R. H. Rawi1, M.I. Mech. E., M.1.E.E., has 
been appointed chief electrical engineer to the 
Shoreditch Borough Council. 

Witu1AM MI11s, Ltd., has transferred its business 
from Birmingham to Friar Park Road, Wednesbury, 
Staffs (telephone, Stone Cross 2276). 

Mr. Joun WILSON, secretary and general manager 
of the Clyde Navigation Trust, has been appointed 


ta 
Lorp LeaTHERrs has been elected a director of th, 
Peninsular and Oriental Steam Navigation Co, 
pany and the British India Steam Navigation Com, 
pany, Ltd. 
Mr. F. A. BENGER has been appointed chies 
mechanical engineer of the Canadian Pacific Rail. 
way. Mr. R. A. Smith has been appointed mech, 
anical engineer (locomotive). 


Davip Brown anv Sons (HUDDERSFIELD), Ltd 
announce that, consequent upon the death of Mr. 
J. A. Brown, Major Stewart Owen has pee, 
appointed acting area manager, Scotland. 


JOHNSON AND Pauttuips, Ltd., have opened 
depot at Greenbank L.M.S. Goods Station, Preston 
Inquiries should be addressed to Johnson and 
Phillips, Ltd., Norfolk House, Norfolk Street 
Manchester (telephone, Blackfriars 9627). . 


Stir Wirrrip Ayre, Sir Tristram Edwards, gir 
Summers Hunter, Commander Sir Robert Micklem 
C.B.E., Mr. H. B, Robin Rowell, and Sir Llewellyn 
T. G. Soulsby have been elected members of the 
General Committee of Lloyd’s Register of Shipping, 


Srr A. Murray STEPHEN has been elected Preg. 
dent of the Shipbuilding Conference, in succession 
to Sir Tristram Edwards. Sir Murray Stephen is 
chairman of Alexander Stephen and Sons, Ltd., 
Linthouse, Glasgow. Mr. H. B. Robin Rowell, 
chairman of R. and W. Hawthorn, Leslie and (Co,, 
Ltd., Hebburn-on-Tyne, has been elected Vice. 
President. 








Catalogues 


Ruston-Bucyrvus, Ltd., Lincoln.—Illustrated booklet 
on the “ 100-RB " heavy-duty quarry shovel. 

Henry Linpsay, Ltd., 47, Queen’s Road, Bradford, 
Yorks.—Catalogue of “* Lindapter” bolt adapters. 

Biaw-Knox, Ltd., Clifton House, Euston Road, 
N.W.1.—Leaflet dealing with the “‘ Rex 3)” tilting 
mixer. 

Hiecs Morors, Ltd., Witton, Birmingham, 6.— 
Abridged list of A.C. and D.C. motors and miscellaneous 
products. 

WituraM Denny anv Brotruers Ltd., Dumbarton.— 
Iilustrated booklet describing the Denny-Brown ship 
stabiliser. 

G. anp J. Werr, Ltd., Cathcart, Glasgow, S.4.— 
Publication No. .136, dealing with Weir refrigerating 
machinery. 

ARTHUR ScrivENER, Ltd., Tyburn Road, Birmingham, 
—Catalogue No. 116, describing controlled cycle centre- 
less grinders. 

LEYTONSTONE JIG AND Toot Company, Ltd., 606, High 
Road, Leyton, E.10.—Leaflet describing the ‘* Leytool ” 
ratchet spanner. 

Brown anpD TawsE Tuses, Ltd., St. Leonards Street, 
Bromley-by-Bow, E.3.—Catalogue No. 102 of valves, 
cocks, and fittings. 

Murex Wepine Processes, Ltd., Waltham Cross, 
Herts.—Illustrated leaflet describing dual-purpose screens 
and helmets for arc welding. 

W. HenpERson anv Sons (Scotianp), Ltd., Stepps, 
Glasgow.—lIllustrated leaflet describing the Henderson 
agricultural drainage machine. 

Visco ENGINEERING Company, Ltd., Stafford Road, 
Croydon.—lIIlustrated catalogues dealing with ‘‘ Spray- 
blast ”’ oil coolers and air filters. 

Ransomes aND Rapier, Ltd., Waterside Works, 
Ipswich.—TIllustrated leaflet containing details of the 
apier 440 1 cubic yard excavator. 

W. T. Hentey’s TeLEearaPH Works Company, Ltd., 
52-53, Hatton Garden, E.C.1.—Catalogue of paper 
cables in accordance with B.S.S. 480. 

Newace (MANCHESTER), Ltd., 282, Bury New Road, 
Manchester, 7.—Illustrated catalogue of various power 
units, welding sets, and battery chargers. 

MITCHELL ENGINEERING, Ltd., 1, Bedford Square, 
W.C.1.—Illustrated catalogue of steam generators for 
central power stations and industrial plant. 

Eneuish Execrric Company, Ltd., Queen’s House, 
Kingsway, W.C.2.—Publication DM/112, giving details 
of A.C. geared motor unite for slow-speed drives. 
Farrey AviaTIon Company, Ltd., Hayes, Middlesex.— 
Illustrated pamphlet, printed in English, French, and 
Spanish, deseribing aircraft equipment and components. 
James Gorpon AND Co., Ltd., Dalston Gardens, 
Stanmore, Middlesex.—Leaflet H.28 on Hagan control 
of fuel, draught, and air for Lancashire and economic 
boilers. 

WEsTINGHOUSE BRAKE AND SaxBy SicnaL Company, 
Ltd., Pew Hill House, Chippenham, Wilts.—Illustrated 
booklet, entitled ‘“‘ More Coal,” describing colliery tub 
handling equipment. 

Lonpex, Ltd., Anerley Works, 207, Anerley Road, 
S.E.20.—Leaflets on ‘BB’ high-speed contactor, 
‘* LF/Selector ” stepping relays, remote control of street 
lighting, and photo-electric equipment. 

CuurcHint Macuine Toot Company, Ltd., Broad- 
heath, near Manchester.—lIllustrated leaflets on erank- 
shaft regrinding machines, spline shaft grinding 











Future,” Dr. P. Dunsheath. 7 p.m. 


Regional Port Director for the Clyde area. 


machines, and thread grinding machines. 
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Unification of Engineering Standards 


In a Journal note of September 14th, 1945, 
we recorded the composition of the British 
delegation and the programme of the discussions 
at the conference held in Ottawa in September 
and October, 1945, under the auspices of the 
Combined Production and Resources Board, on 
which Great Britain, Canada, and America were 
represented, on the subject of the unification of 
engineering standards. The report, which has 
now been released for publication by the 
Ministry of Supply and Aircraft Production, 
records agreed recommendations on a very wide 
range of standardisation subjects including 
various types of screw threads, limits and fits 
in engineering and drawing practice. Detailed 
agreed recommendations are recorded in the 
matter of acme threads, buttress threads, and 
instrument threads, whilst substantial progress 
isrecorded in the consideration of special threads 
for high-duty studs in light alloys, pipe threads, 
and screw threads for gas cylinders. The most 
outstanding recommendations are those con- 
cerned with the general problem of arriving at a 
common screw thread form and associated 
ranges of diameters and pitch for general engi- 
neering use in countries employing the inch 
system of measurement. The adoption of these 
recommendations would solve a problem which 
has very wide commercial considerations and 
which has been outstanding for the best part of 
100 years. As in all matters of standardisation, 
there will inevitably be adjustments to be made 
in existing practice in all the countries con- 
cerned, but the view was unanimously expressed 
by the delegates to the conference that if a 
common standard is to be achieved, then the 
recommendations made in the report represent 
the solution, which involves the minimum 
overall readjustment. The report also records 
substantial progress in the matter of unified 
standards for limits and fits in engineering and 
for drawing practice. In view of the importance 
which the Government attaches to these ques- 
tions, the British Standards Institution has been 
invited by the Minister of Supply and of Aircraft 
Production to give early consideration to the 
recommendations of the report, in consultation 
with the industrial interests affected. . Copies 
of the report may be obtained on application 
to the British Standards Institution, 28, 
Victoria Street, London, S.W.1. 


British Corporation Register of 
Shipping and Aircraft 


In the course of his speech at the fifty-sixth 
annual general meeting of the British Corpora- 
tion Register of Shipping and Aircraft, which 
was held in Glasgow on Wednesday, March 6th, 
Mr. Gilbert J. Innes, the chairman, reviewed the 
work of the Corporation from the beginning of 
1939 until the end of 1945. In those years, he 
said, the Corporation was responsible for the 
construction of 769 merchant ships with an 
aggregate of more than 2,000,000 gross tons, 
and 411 naval craft, estimated at 325,000 gross 
tons. The repair of 16,000 cases of war damage 
was supervised and at least 20,000 routine 
periodical surveys were carried out.. These 
statistics showed that in 1943 454,000 tons was 
the highest tonnage the Corporation has yet 
recorded, while 1944 showed a record for the 
number of ships handed over—288 in twelve 
months. At the beginning of the, period no 
less than 5,250,000 gross tons were on the 
Register, whereas by the end of 1945 it was less 
than 3,000,000 tons. The comparable figures 
for the American Bureau of Shipping were 
9,000,000 and 45,000,000 respectively.. Review- 
ing the technical work ‘of. the year, Sir A. 
Murray Stephen, the Chairman of the Technical 
Committee, said that, the Society took an aetive 
part in the planning of the structural design of 
a wide range of mercantile and naval vessels. 
He called attention to the need of further 
developments in the X-ray and gamma ray 


be a case, he said, for combined action by the 
classification societies or for some other body, 
such as Lloyd’s Proving House. With regard 
to shipbuilding steel, Sir Murray went on to say 
that the Corporation held strong views on this 
subject. It had maintained that to lower the 
tensile limit from 28 tons to 26 tons without any 
further precautionary measure was a retrograde 
step. It increased the rolling range by 50 per 
cent., but kept a wider door for steels having 
undesirable qualities. British steels were 
happily free from ‘“‘ notch brittleness,’ but 
recent and new research would, he hoped, give 
the quality of steel needed and ensure that the 
shipyards got it. Prominent shipowners were 
willing to pay for the right steel in the 
right place, as this was such a small proportion 
of the whole cost. The guiding spirit of the 
Corporation was practical technical progressive- 
ness, and it was essential that that quality 
should never be lost. 


Chamber of Shipping of the United 
Kingdom 


In the course of his Presidential Address at 
the sixty-ninth annual meeting of the Chamber 
of Shipping of the United Kingdom, which took 
place on Thursday of last week, February 28th, 
in London, the Hon. Joseph P. Maclay described 
the background of the shipping industry as 
complex. He was convinced, however, that 
our native wit, which in the last century 
had built up and maintained a great Mer- 
cantile Marine, would not be found wanting 
to-day. There were, he said, some common 
objectives which we believed in and in 
which all could act together. They were as 
follows :—That the shipping industry should 
continue to be run by private enterprise, unless 
and until it could be clearly demonstrated that 
some other system would better serve all the 
interests of the nation ; that we should work for 
and support all the efforts being made to 
increase world trade, and not use up all our 
energies in trying to parcel out the present 
volume ; that our costs, including shipbuilding 
costs, should have relation to the circumstances 
under which we have to compete in the world 
markets; that we aim at maintaining a 
Mercantile Marine, which the youth of the 
country would be willing and proud to serve 
in. Sir Joseph said that he held that we should 
offer and accept co-operation with the Govern- 
ment as and when necessary, to ensure for peace 
and war that Britain’s seafaring traditions and 
strength were adequately maintained. The 
industrialist, he went on to say, was slowly and 
cautiously laying his plans for reconstruction, 
and above all required a feeling of confidence 
and stability. Any suspicion that the structure 
of his industry might be changed for purely 
doctrinaire reasons would cause the greatest 
harm, especially in the exporting industries. 
The shipping industry must have that feeling 
of stability and confidence if it was to move 
forward again. 


An Empire Scientific Conference 


Ir is now announced that the Empire 
Scientific Conference, which has been organised 
by the Royal Society, is to be opened in London 
on Monday, June 17th, by His Majesty the King. 
It will move to Cambridge for a week on 
Saturday, June 22nd, and will then go on to 
Oxford for another week, on Saturday, June 
29th, returning to London on Saturday, July 
6th. The Conference has the approval and 
support of the Government, and we understand 
that it will be attended by prominent scientists 
from the United Kingdom, from most of the 
Dominions, from India, and from the Colonies. 
The primary purpose for which the Conference 
has been arranged is to provide an opportunity 
for an exchange of views upon scientific 
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to discuss ways and means of achieving the 
greatest practical measure of collaboration 
between the scientists in various parts of the 
Commonwealth in their solution. Immediately 
following the Royal Society’s Conference, a 
Commonwealth Scientific Official Conference 
will be held, and the Imperial Agricultural 
Bureaux will also hold a Review Conference, 
which was postponed from 1941, which will run 
concurrently with the Official Scientific Con- 
ference. Among the subjects discussed will be a 
proposal for a central organisation for the inter- 
change of scientific information inside the 
Empire from the point of view of economic and 
industrial development and of academic 
research. The Royal Society’s Conference will 
furnish the means for individual discussions of 
problems. Among the subjects which have 
been selected for discussion are the following :— 
Modern methods of mapping and exploration 
by air; greater uniformity in standards of 
measurement; and the survey of Empire 
mineral resources. Informal discussions . will 
also take place on such subjects as radio Com- 
munication, meteorological research, geo- 
physics, soil mechanics, oceanography, and 
cosmic rays. 


Civil Aviation Policy 


In the House of Lords, on Thursday, 
February 28th, Lord Balfour of Inchyre called 
attention to the civil aviation policy of the 
Government, which was outlined in the recent 
White Paper. He said that while other coun- 
tries were forging ahead with their programmes, 
Britain was falling behind. The present system 
was, he said, entirely wrong, for under it the 
operator could not order direct from the manu- 
facturer, but had to go through a Government 
Department with the consequential delays. The 
present policy was one of restriction through 
nationalisation. Even at this late stage he 
appealed to the Government to alter its views. 
Could there be, he said, a tribunal with powers 
to make recommendations about fares ? Were, 
he asked, the staffs of the railway air services 
to be offered security, arid were the municipal 
airports going to be given the same radio and 
meteorological facilities as the three State 
organisations ? He would also like to know 
whether a London Airport Authority could be 
set up, like the Port of London Authority, to 
administer London’s airport services as a whole. 
In his reply, Lord Addison said that their lord- 
ships need have no misgiving that the Govern- 
ment was not seized with the urgency of the 
matter. The Bill would be produced as soon as 
possible, 
Fires in Ships 

In the period under review, several fires have 
occurred in ships berthed in the Liverpool 
docks. The most serious took place on the 
“Empire Waveney,” which was berthed in 
Canada Tongue Dock. The alarm was given 
shortly after 7.30 p.m. on Friday evening, and 
the fire raged for forty-eight hours, leaving the 
ship a total loss. The ship was built for the 
Hamburg-Amerika Line in 1929, and was then 
named the “ Milwaukee.” She had a measure- 
ment of 16,754 tons, and was designed to carry 
569 passengers. She was constructed by Blohm 
and Voss, and her engines were of the M.A.N. 
pattern. At that time she was one of the largest 
motorships in the North Atlantic service. At 
the end of the war she was captured in 
Hamburg and was sent to New York, and in 
October last she was handed.over to Great 
Britain and re-named the ‘“‘ Empire Waveney.” 
In November she was repaired and overhauled 
on the Mersey: was later utilised for trooping 
services, and managed by the Cunard White 
Star Company for the Ministry of War 


Transport. As a result of the fires at Liverpool 
the Director of Sea Transport of the Ministry 





problems, which are of immediate practical 





examination of welded work. This might well 





importance to various parts of the Empire, and 


of War Transport has called for the closest 
co-operation of all to prevent further outbreaks. « 
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The Tennessee 


and the War 


No. II1—(Continued from page 191, March 1st) 


Douglas Dam.—This dam is on the French 
Broad River, 30 miles above Knoxville. It 
js substantially identical in design and lay- 
out with the Cherokee dam, which is on the 
Holston River, 53 miles above Knoxville. 
A plan of the dam is reproduced in Fig. 6. 

Apalachia Dam.—The Apalachia project 
is located on the Hiwassee River. It is set 
in a section of the river with a steep slope 
downstream from an existing development. 
Water from the pond above the dam reaches 
the power-house through a conduit, 44,043ft. 
in length, made up of approximately 1600 
linear feet open penstock sections and the 
remainder of tunnel sections, designed to 
transmit impulse water at a rate of 2600 
cubic feet per second at average gross head. 
The dam is a straight gravity structure about 
1250ft. long, with a maximum height of 
150ft., and a total concrete volume of 
220,000 cubic yards. The spillway section 
has a length of 374ft., with ten openings, 
32ft. wide, equipped with radial gates. The 
penstock visible to the right of the dam 
(Fig. 5) connects with a tunnel leading to 
the power station, which is not visible. 

Ocoee No. 3 Dam.—This dam is similar in its 
situation to the Apalachia dam, and, like the 
Apalachia project, the power plants at the 
older developments upstream of Ocoee No. 3 
operate on peak loads with a maximum dis- 
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Hiwassee and Ocose No. 3 plants by gravity 
dams that act as diversion structures at the 


& basin capable of holding 243,000 acre-feet, 
and receives water from a drainage area of 
189 square miles. Quite 226,000 acre-feet 
of that volume represents approximately 
60 per cent. of the average yearly run-off and 
can be used. Circumstances required that 
the Chatuge project should be carried for- 
ward fast enough to permit closure within a 
period of considerably less than one year, 
and to make this possible it was decided that 





head of a long water conduit. The total 


the dam should be of the full rolled earth fill 








FIG. 8—-OCOEE 


length of the conduit for the Ocoee project 
is 13,370ft., all in tunnel section except for 
the penstock, ,and the power-house is 
designed for a single 
unit rated at 33,500 





oes H.P. when operating 
at 200 r.p.m. and 

under a net head of 

6 280ft. The dam is 
610ft. long, has a 





maximum height of 








110ft., and a total 
concrete volume of 
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FiG. 6-PLAN OF DOUGLAS DAM 


charge exceeding the capacity of the newer 
downstream plant. Therefore pondage to 
equalise these peak flows is obtained at the 
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having a storage capacity of 183,000 acre- 
feet. 


80,000 cubic yards. 
The maximum dis- 
charge capacity of the 
spillway is 100,000 
cubic feet per second, 
and the spillway has 
seven openings, each 
32ft. wide, with a 
26ft. overflow above 
the crest level. The 
spillway gates are of 
the radial type. The 
dam creates a basin 
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Chatuge Project.—The Chatuge dam creates 
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type, the embankment to have a total 
volume of 2,300,000 cubic yards, a length of 
2850ft., and a maximum height of 140ft. 
The flat topography at the site precluded the 
use of a diversion tunnel, and the river, 
therefore, was controlled by means of a low- 
level conduit in the form of a concrete arch 
culvert constructed along the right bank of 
the stream simultaneously with the placing 
of the rolled fill on the two abutments. When 
closure of the dam was effected the diversion 
culvert became part of the permanent control 
works by installing the penstock through the 
culvert that linked the intake tower in the 
basin upstream of the dam to a regulating 
discharge valve at the downstream outlet. 
A chute type overflow spillway, built in a 
saddle beyond the right abutment of the main 
embankment provides a relief at flood stages. 
The spillway is made up of a curved-crest weir 
which converges upon a long chute section 
that descends to the river bank more than 
half a mile downstream from the dam. 
Chatuge dam, together with Nottely dam, 
provides a combined storage of 400,000 acre- 
feet of controlled storage upstream from 
Hiwassee dam. 

Notiely Project—The Nottely dam 
creates a reservoir that has a controlled 
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storage of 190,000 acre-feet, well nigh all of} maximum height of 190ft., and contains 
which can be used, The dam site is in a/ 840,000 oubic yards of earth and 700,000 
rugged mountain gorge having abutments|cubic yards of rock fill. The dam also 
that rise steeply from the narrow flood plain. 
There was need to complete this undertaking!to the one provided at the Chatuge 


has-an overflow chute spillway, similar 





Fic. 9—NOTTELY DAM 


with the greatest practicable dispatch. The;dam; and a public highway that crossing 


dam is a combined earth and rock structure 


having an impervious rolled earth core|just upstream from the weir crest, upon 


supported on both sides by rock fill. The 
embankment has a length of 2305ft., a 


Nottely dam is carried over the spillway, 


a bridge. 
(To be continue®) 








John Barber and 


By A. K. BRUCE 


N THE ENGINEER for December 29th, 1944, 

the writer gave some account of John 
Barber and his patents, notably that cover- 
ing the gas turbine (No. 1833 of 1791). 
Further research has brought to light addi- 
tional information of material interest in 
connection with an inventor whose name 
becomes more luminous with every develop- 
ment, not only in the gas turbine, but in the 
field of jet propulsion. As was stated in the 
earlier article, the contents of Barber’s 
patents suggest that he had good knowledge 
of the mining and metallurgical practice of 
his time. We can now be quite certain that 
this assumption is correct. 

The inventor of the gas turbine was born 
at Greasley, in the county of Nottingham, the 
register of baptisms for that parish showing 
that he was baptised in Greasley Church on 
October 22nd, 1734. He was descended on 
both sides from coalmasters, or, as they were 
sometimes called in the seventeenth and 
eighteenth centuries, “ colliers.” His father, 
Francis Barber, described as a ‘‘ coal master,” 
belonged to a family long resident in the 
parish of Greasley, where their records on 
memorial tablets and tomb inscriptions go 
back to the beginning of the eighteenth 
century. On October 13th, 1731 (the entry 
has recently been found in the register of the 
parish of Greasley) this Francis Barber 
married Elizabeth, a sister of Robert Fletcher, 
of Stainsby House, in the parish of Horsley 
Woodhouse, Derbyshire, and daughter of 
Robert Fletcher, of Kilbourne, in the same 
parish. Robert Fletcher, of Kilbourne, had 
a son, John Fletcher, who, as the brother of 
Blizabeth, was uncle to John Barber the 


the Gas Turbine 


inventor. This John Fletcher became the 
owner of Stainsby House and of much pro- 
perty besides, including collieries. By his 
will (which is dated May 4th, 1765), he left 
the house and garden in Horsley Woodhouse, 
subject to a life tenancy by Mary Harvey, to 
his nephew John Barber. The whole of the 
rest of his real estate he bequeathed, after 
making various bequests, to John Barber, 
“gon of his sister Elizabeth, whom he con- 
stituted his sole executor.” It is also on 
record that, in addition to inheriting the estate 
of John Fletcher, Barber came into certain 
property in Smalley, which was bequeathed 
to him by Robert Fletcher. 

It will be noted from these particulars that 
Barber must at one time have been possessed 
of very considerable private means, and on a 
mural monument to members of the Fletcher 
family which he piously set up on the north 
wall of Horsley Church, Barber has made the 
following delightful reference to his uncle, 
John Fletcher, of Stainsby House : 


“ He, having no issue, left all estates and 
collieries, to John, eldest son of his only 
surviving sister, Elizabeth, who married 
Francis Barber, of Greasley, in the County 
of Nottingham, a coal master. John 
Barber, in remembrance of the man who 
trained him up from a youth and in regard 
to a family that had laboured for his 
emolument, erected this monument in 
1767.” 


The above inscription renders it certain 
that John Barber was brought up under the 
tuition of his colliery-owning uncle in imme- 


Nottinghamshire coal-mining industry. More. 
over, the Barber family to which the inventoy 
belonged is still to be found at Greasley, 
where it has remained since the early part of 
the eighteenth century prominently identified 
with the coal industry. 

At the time the memorial was set up in 
Horsley Church, Barber was in occupation of 
Stainsby House—a building still in existengg 
—and had already been granted his first 
patent (No. 865 of 1766). About seventeen 
years later—it seems to have been in or 
around 1784—he became bankrupt, owing 
either to “ misfortune or injudicious specula. 
tions” and his estates at Smalley and 
Kiddesley ‘‘ were purchased chiefly by Mr, 
Munday, Mr. Radford, and Mr. Sitwell.” 
Stainsby House was bought by the Sitwell 
family, in whose occupation it remained 
until 1939, when the estate was again sold. 
The house—which has been considerably 
altered and enlarged since Barber’s time—ig 
at present used as a boarding school. There 
is a record which, bearing on the dispersal of 
Barber’s property, states that ‘‘ on September 
29th, 1789, William Greaves, the surviving 
assignee of John Barber (then bankrupt), by 
virtue of a Commission of Bankruptcy, sold 
to Edward Munday, Esq., all those twelve 
closes in Smalley.’’ Mention of the district 
of Smalley and of the Sitwell family brings 
to mind the circumstance that it was Squire 
Sitwell, then resident at Stainsby House, who, 
at the Doncaster Show in 1891, purchased the 
prototype Akroyd petroleum engine, which 
was exhibited there. 

Barber, as has been shown, grew up in close 
contact with collieries, and his interest 
in the coal industry must have persisted 
throughout his entire active life. Examina- 
tion of his five patents enables the student to 
form a very good idea of Barber’s outlook on 
the problems of mine drainage and mine 
haulage, problems which had become, in the 
latter half of the eighteenth century, most 
acute. He had, it is clear, a rooted objection 
to what he called ‘‘ the common crank,’ and 
was obsessed by the idea—to use his own 
words—of ‘“‘regular” motion. It was by 
reason of this objection that he proposed 
(1776) the use of an impulse steam turbine, 
which he suggested should be mounted direct 
on the boiler, as a prime mover for draining 
mines. Earlier than this (in 1766, when he 
would be about thirty-two years of age) 
Barber had patented an arrangement of a 
water turbine intended for use as a direct- 
reversing winder, as well as for pumping. He 
certainly, as his specifications show, must 
have had good knowledge of the Newcomen 
engine, and was striving to replace its 
extremely slow reciprocating motion by 4 
rapid rotary motion. This objective was 
quite obviously in Barber’s mind when, by a 
remarkable intuition, he hit on the idea of 
dropping the steam engine altogether, and 
using a turbine direct-driven by the products 
of combustion. That he should have 
described and patented this in 1791 while 
Watt was still fighting to establish tho 
validity of his reciprocating steam engine 
patent of 1769, affords powerful proof of 
Barber’s singular prescience. Adolf Meyer, 
in a paper on the combustion gas turbine 
(“‘ Proceedings,” I. Mech. E., Vol. 141, 1939), 
mentions a letter written by Redtenbacher 
to Zeuner in or about 1850. In this letter 
Redtenbacher states that “‘ the fundamental 
principle of the generation and use of steam 
is wrong. Itis to be hoped that steam engines 
will disappear in a not distant future, as soon 
as we know more about the nature and effects 
of heat.” It is no small tribute to Barber 
that sixty years before Redtenbacher wrote 
this letter, the Englishman had described 
the gas turbine not as a theoretical concep- 
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strates his apprehension of the essential 
requirements of an actual machine. 

When preparing the article published in 
Tar ENGINEER for December 29th, 1944, the 

resent writer was not in possession of the 
information as to Barber’s personal history 
which is related above. It had seemed 
curious that after being established (during 
the period wherein he applied for his first 
three patents) at Stainsby House, Derby, 
he should turn up, when applying for the 
fourth, at Attleborough, Nuneaton. This 
cannot any longer be a matter for curiosity, 
since we may safely assume that his removal 
to Nuneaton (some time prior to 1791) was 
due to his bankruptcy and the accompanying 
loss of his property in Derbyshire. It can 
further be assumed—with an extreme degree 
of probability—that the cause of bankruptcy 
(stated to have been due to “ misfortune or 
injudicious speculations”) was heavy ex- 
penditure incurred in experimenting with 
the various devices described in his 
patents. 

The absence of any memorial to Barber in 
the Parish Church at Nuneaton (see THE 
ENGINEER, December 29th, 1944) is no occa- 
sion for surprise. Having been still bankrupt 
in 1789, he may well have remained so until 
1801, which was the year of his death. This, 
we now know, occurred shortly after he had 
passed his sixty-seventh birthday. We 
may conclude that, as happened in the case 
of nearly all the early pioneers of the steam 
engine, the inventor of the gas turbine died 
in reduced circumstances, if not in actual 
poverty, and that his inventive labours 
swallowed up his means. Nevertheless, like 
Newcomen, Symington, and Trevithick—all 
poor men buried in unmarked graves— 
Barber has entered the exclusive company of 
those perceptive pioneers whose work remains 
the very glory of British technical achievement. 

It is permissible to speculate on what 
might have been the reactions of John 
Barber had he known that more than a 
century and a half after the date of his 
patent, the director of research of the 
Curtiss-Wright Corporation, Buffalo, N.Y., 
was to remark as follows: “ The reciprocat- 
ing engine has probably been brought to its 
highest state of perfection in the form of the 
aeroplane power plant. However, it has 
become extremely complicated and expen- 
sive, and requires special fuels.... A new 
and competing prime mover, the gas turbine, 
is now rapidly appearing as a possibility. . . . 
There is a very good chance that it will 
render the reciprocating engine obsolete for 
aircraft use in the larger sizes. Not only 
will it be lighter and probably more efficient, 





but will be very much smoother in operation 
than the engines now in use.” It would have 
further intrigued Barber could he have known 
that the scene of the modern development of 
the aircraft gas turbine was to lie (at Rugby) 
within a few miles of the place (Nuneaton) 
whence he applied for his famous patent. 

In conclusion, it is of interest to record 
that nearly sixty years after the date of 
Barber’s invention of the gas turbine 
William Francis Fernihough applied for a 
patent (No. 13,281 of 1850), in which, after 
detailing certain devices for utilising exhaust 
steam for feed heating and other arrange- 
ments aimed at lessening the back pressure 
on the pistons of locomotive engines, due to 
the blast pipe, he describes a gas turbine in 
which the blower for forcing the air into the 
combustion chamber is mounted “ upon the 
same spindle as the sevolving parts of a rotary 
engine driven by the products of combus- 
tion.” The present writer has not been able 
to find absolute confirmation as to whether 
this Fernihough was, in fact, the same 
inventor who, about 1845, initiated the use 
of revolving weights to balance the recipro- 
cating parts in locomotive engines. The 
Fernihough who first proposed the revolving 
weights was for some years locomotive super- 
intendent of the Eastern Counties Railway 
and, according to the report of the evidence 


which he gave before the Royal Commission 
on Railway Gauges, his Christian name was 
William. In the apparent absence of any 
obituary reference to Fernihough in the 
“ Proceedings” of the Institution of Civil 
Engineers, the Institution of Mechanical 
Engineers, or in those of the Royal Society, 
it is not possible to affirm positively that the 
William Fernihough of the Eastern Counties 
Railway is identical with the William Francis 
Fernihough who applied for patent No. 13,281 
of 1850. It may hardly be doubted, from 
consideration of the relative dates, that the 
same person is indicated, the sole cause of 
uncertainty being the omission of the name 
“ Francis ” from the report of the evidence 
given during the inquiry into railway gauges. 
Patent No. 13,281 was unquestionably 
applied for by a locomotive engineer, and it 
may be regarded as more or less certain that 
he is identical with the engineer of the same 
name who first proposed the balancing of 
locomotives by the use of revolving weights. 
His name should be remembered as that of a 
most prescient man, and he appears to be 
the first practising mechanical engineer on 
the roll of gas turbine inventors. Unlike 
Barber, Fernihough does not refer to the use 
of products of combustion for jet propulsion, 
and it is improbable that he had any know- 





ledge of Barber’s patent. 








C.P.R. Turbo-Electric Cargo Liner 


** Beaverdell ”’ 
No. I 


Oe Thursday of last week, February 28th, 
the new turbo-electric cargo liner 
“ Beaverdell,” the first of four ships ordered 
from the Fairfield Shipbuilding and Engineer- 
ing Company, Ltd., of Govan, Glasgow, by 
the Canadian Pacific Railway Company, left 
Liverpool on the first voyage of the com- 
pany’s renewed London to Montreal service, 
which during the winter season, we may 
recall, is run to Saint John, New Brunswick. 
The first three of these four ships were sub- 
contracted to Lithgows, Ltd., of Port- 
Glasgow, and the fourth vessel will be built 
at the Fairfield yard. 


A general view of the ship, taken 


during her recent trials on the Clyde, 
reproduced 


is in the engraving below. 











C.P.R. CARGO LINER ‘‘ BEAVERDELL’’ 





She was built to a very fine model, 
for a speed of approximately 16 knots. 
With her single buff funnel, on which 
is painted the owner’s house flag, six 
alternate red and white squares, her 
raked stem and cruiser stern, her central 
bridge. house, and six pairs of Samson 
posts, she presents a distinctive and hand- 
some appearance. The ship is of the closed 
shelter deck type, with three complete decks, 
having four cargo holds and a deep tank 
(designed to take either cargo or water 
ballast) forward of the machinery spaces, and 
two cargo holds aft. The “ Beaverdell ” was 
constructed under the special survey of 
Lloyd’s Register of Shipping in the Society’s 
highest classification. The following table 
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gives some of the main hull dimensions. We 
shall deal with the machinery particulars in 
our next article. 


Hull Dimensicns 
fo | eee age ia mors 
Length between perpendiculars on 
SIM, BR, WY Lees one icysh ss 

Breadth moulded ee 

Depth moulded to upper deck 

Deadweight tonnage ng 

Gross tonnage ... ... ... 

Net register tonnage sf 

Resbyion mppees ics). See. 250) Ra sh Ac 
The propelling machinery is of the single- 
screw turbo-electric type, and most of the 
deck and auxiliary machinery is electrically 
operated. The deck machinery comprises 
electric-hydraulic steering gear, by Brown 
Bros. and Co., Ltd., of Edinburgh, an elec- 
tric windlass of the latest type, and an elec- 
tric warping winch on the poop, by Clarke, 
Chapman and Co., Ltd., of Gateshead, 
together with twenty electric cargo winches, 
by Laurence Scott and Electromotors, Ltd., 
of Norwich. 

A special feature of the hull design has been 
the attention which has been paid to the 
economical and rapid loading and unloading 
of cargo. The cargo hatches, one of which, 
No. 2, is shown in an accompanying engrav- 
ing, have been specially arranged for this 
purpose. The cargo-handling arrangements 
comprise six pairs of Samson or derrick posts, 
which are stepped on the second deck, four 
forward and two aft of the bridge house. 
Twenty-six derricks of 5 tons capacity and 
four of 10 tons capacity are carried on 
supports on the Samson posts and are so 
arranged that they can swing out at suitable 
angles and in suitable directions for efficient 
cargo handling. In addition, a heavy derrick 
designed to handle 30 tons can be fitted at 
No. 3 hatch. The posts are connected in 
pairs at the tops, and from two of the cross 
pieces forward and aft of the bridge house 


497ft. 3in. 


465ft. 
Meera 
... 42ft. Sin. 
dow . 11,000 tons 
. 9901-7 tons 
. 5874-81 tons 
About 16 knots 





The cargo space is divided over the 
six holds and it includes refrigerated 
and insulated spaces, with a high pro- 
portion of refrigerated capacity. The 


cargo and are mechanically ventilated 
by means of natural supply and fan exhaust, 
in order to ensure an efficient air circulation, 
No. 6 lower and orlop ’tween deck spaces are 





DECK VIEW SHOWING STEEL HATCH COVERS AT No. 2 HOLD 


capacity of the various hold spaces is as 
follows :— 

Refrigerated, 
cubic feet, net. 


Non-refrigerated, 
. cubic feet, bale. 

No. 53,779 
No. 
No. 


lhold ... 
2 hold ... 
3hold ... 
No. 4hold ... 
No. 5hold ... 
No. 6hold ... ... 
Poopl %..% 6. .. = 


.- 59,186 
. 35,311 


68,821 


42,992 
. 106,355 
... 146,096 
| 72,909 
12,263 


Totals ... ...163,318 . 434,394 
The upper and lower ‘tween decks, No. 3 
upper ’tween deck, and No. 5 orlop lower and 
upper tween decks are 
all insulated. The J. 
and E. Hall refrigera- 
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VIEW OF SHIP FROM FORECASTLE HEAD 


ting plant is fitted 
below No. 5  orlop 
‘tween deck, and the 
insulated cargo spaces 
are cooled by means 
of cold air circulation, 
designed to maintain 
a temperature of 
—10 deg. Fah. to 
10 deg. Fah. with sea 
water at 70 deg. Fah., 
or alternatively all 
chambers at 10 deg. 
to 15 deg. Fah. with 
sea water at 85 deg. 
Fah. Long-distance 
recording thermo- 
meters are installed in 
order to enable the 
temperature of the 
cargo spaces to be 
accurately recorded. 

In addition, refriger- 
ated store rooms of 
ample capacity are 
provided for the car- 
riage of meat, fruit, 
and vegetables for the 
use of the crew on the 
voyage. These refri- 
gerated rooms are 
cooled by means of 
brine grids worked 
from the main refri- 
gerating plant. 

The remainder of 


f 


LOOKING AFT 


rise. the two masts. The upper deck hatches|the cargo holds and ‘tween deck spaces 
are all fitted with “Macanking” patented|/are arranged for the carriage of mis- 


water-tight steel hatch covers, which prevent|cellaneous cargo. 
for the handling .and stowage of such 


water leakage and damage to cargo. 


\ 


They are all equipped 





fitted with a dehumidifying device, worked in 
connection with the main refrigerating plant, 
for the carriage of special cargo. 

Excellent accommodation for the captain, 
officers, and other ship’s personnel is 
provided, and special attention has been given 
to crew accommodation, which is of high 
order. The whole of the accommodation is 
fitted amidships. The deck crew, engine- 
room crew, and stewards are housed in 
cabins in the ’midship deck house, with a 
maximum of four men per cabin. This 
accommodation is carried out in full accord- 
ance with the latest Ministry of War Trans- 
port requirements. The dining rooms are 
fitted with lockers and hot cupboards and 
are situated on the second deck. The officers’ 
and engineers’ cabins are situated on the 
bridge deck and the boat deck, the captain 
and the chief officer having their accommoda- 
tion at the forward end of the boat deck. 
The officers and engineers have a large and 
tastefully decorated dining room with a 
separate smoking room, while a separate mess 
is arranged for the use of duty engineers. 

The comfort of the whole of the accommo- 
dation, both for officers and crew, is enhanced 
by the provision of mechanically supplied 
ventilation, with natural exhaust and steam 
heating in all cabins. Ample washplaces and 
lavatories for all personnel are provided, 
while in the case of officers and engineers 
there are wash basins having hot and cold 
running water in each cabin. 

The galley is particularly well equipped. 
It contains an oil-burning cooking range, 
electric boilers, steam ovens, and a soup boiler, 
in addition to such things as a potato peeler 
and a dough mixer. In the pantry serving 
the saloon there are dressers and sinks, with a 
hot press and a coffee boiler. 

Amidships there is an efficiently equipped 
hospital. The life-saving appliances were 
very carefully considered and they include 
four large steel lifeboats, one of which is 
equipped with a 9 H.P. motor. The boats 
are carried in davits of the ‘‘ Crescent ’’ type. 
The fire-fighting installation conforms with 
the latest requirements of the Ministry of 
War Transport. 

Power for the refrigerating machinery, for 
the cargo winches and windlass and the 
steering gear, the ventilating fans and the 
galley equipment is supplied at 220 volts 
from an Allen auxiliary oil engine driven 
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generating plant, which also supplies the 
gurrent needed for general lighting through- 
out the ship, and for the wireless telegraph, 
the Radar, and the gyroscopic compass. The 
navigating appliances include one of the 
latest Admiralty pattern Radar equipments 
and the first of a new type of Marconi wireless 
equipment. A Sperry gyro compass is fitted, 
with a standard Kelvin magnetic compass ; a 
Hughes echometer is also provided. The 
telegraphs between the bridge and engine- 
room are by Siemens Bros., Ltd. . 
For emergency purposes, when the main 
generators are shut down, there is a 10-kW 
920-volt emergency generating set arranged 
at boat deck level, which supplies selected 
circuits. Loud-speaking telephones are 
installed for communication between the 
wheel house, the engine-room, and the chief 
engineer, and the low-power supply for this 
special purpose, also for the cabin bells and 
the engine-room emergency lighting, is 








the tide gave the rock its name. As navigation 
increased, seamen came to dread the rock, 
particularly if a fog closed in. The flood and 
ebb of the violent waters in these narrows is 
treacherous. The tide waters sometimes reach 
14 knots, and with the aid of a heavy tail wind 
the speed is much greater. To remove Ripple 
Rock is a very difficult undertaking. The rock 
is 175ft, by 250ft., and it reaches to within 10ft. 
of the surface at low water. This pinnacle 
agitates the rushing waters and sets up overfalls 
and whirlpools, 20ft. across. Many large 
steamers have been whipped from their course 
and carried on to the rock; some survived, 
some were beached, and others were lost. 


Seamen complained about Ripple Rock for 
many years, but old inhabitants of Victoria 
opposed its removal because the rock repre- 
sented their one last hope of rail connection 
with the mainland. When the C.P.R. was being 
built through the Rockies, Victoria was the 
shipping, business, and financial centre of the 
British Colunbia coast. If Victoria was to 
derive full benefit from the transcontinental 








ELECTRIC WINCHES AND DERRICKS 


obtained from two 12-volt batteries through a 
low-power charging and distribution board. 

The day before the ship sailed, by invita- 
tion of Mr. J. C. Patteson, the European 
general manager of the Canadian Pacific 
Railway Company, we had the pleasure of 
inspecting this fine new cargo liner in the 
Gladstone Dock, Liverpool, where she was 
loading. In our next article we pro- 
pose to describe the interesting turbo- 
electric propulsion machinery, the first of its 
kind to be installed in any ship. 


(To be continued) 








Removal of “Ripple Rock” 





Just about midstream in Seymour Narrows 
off the British Columbia coast and opposite the 
City of Victoria, is a huge submerged rock 
known as ‘“‘ Ripple Rock,” the removal of which 
is taxing the ingenuity of hydrographers and 
engineers. 

Many years ago surveys by Royal Navy war- 
ships revealed that Seymour Narrows was not 
@ navigable waterway over its full width of 
3200ft., but was divided into two channels by a 


railways, the half-mile channel separating the 
island from the mainland had to be bridged, it 
was argued, and bridging was possible only at 
Seymour Narrows, where a pier could be founded 
on Ripple Rock. 

Meantime, Vancouver grew fast, and its 
people were determined to make their city a 
great metropolis. Over a long period of years 
Ripple Rock kept bobbing into the limelight, 
as mariners sought its removal. In 1931 the 
Dominion Government appointed a Commis- 
sion to find out why the rock should not be 
removed, By this time most of the old-timers 
who had championed Ripple Rock’s survival 
had passed on. It was then decided to remove 
the rock, 

Government engineers and private contractors 
quickly learned that usual practices could not 
be followed in this work. They had to over- 
come the forces of Nature before they could 
begin blasting, and new techniques had to be 
developed. A nibbling process began, but 
after the Pearl Harbour attack, when big 
quantities of war materials had to be ship 
through Seymour Narrows to meet the Jap 
threat in Alaska, the United States to 
help speed the removal of Ripple Rock. This 
was easier said than done. The special equip- 
ment needed for the job did not exist, even in 
the United States. 

By 1943 a special type of barge had been pre- 
pared, and the contractors, the B.C. Bridge and 





dangerous rock almost midstream. The ripple 
which broke on the surface at certain stages of 





Company, of Vancouver, moored it 
over the rock. Great anchors, made out of 


concrete and weighing several hundred tons, 
were taken to the narrows on scows and tipped 
into the waters. The barge was made fast to these 
anchors and to the west shore. Some progress was 
made in drilling before the bridge was towed 
back to winter quarters at New Westminster, 
B.C, Before the work could be renewed, the 
rock projected itself once more into the lime- 
light by adding to its victims the fine Dominion 
Government hydrographic steamer, “ William 
J. Stewart,” which was making a new survey 
of the narrows to assist in the next assault on 
the rock. The vessel barely reached a beach 
before she settled. She was completely sub- 
merged at high water and her scientific instru- 
ments, worth 500,000 dollars, were ruined. 

The survey was, however, completed by 
another ship, and a model of the rock formation 
in the narrows was made in the New West- 
minster office of K, W. Morton, district engi- 
neer of the Dominion Department of Public 
Works in British Columbia. Plans were made 
for the next move against the rock in 1945, 
including a novel overhead method of anchoring 
the barge. Two cables, each 3600ft. long and 
weighing a little over 11 tons, with a 
breaking strength of 145 tons, were strung 
across the narrows. Shipping was halted for 
several hours while the cables were floated 
across on thirty two-drum floats with the aid 
of a cable-laying barge and five tugs. On each 
side of the narrows two Douglas fir poles were 
set up to which the cables could be attached. 
Two of them were 150ft. high and the other two 
were 100ft., and each was supported by twenty 
steel guy ropes. The cables were then hauled 
taut enough to give a clearance of 140ft. above 
high water for shipping in the channel. Mooring 
ropes were made fast to the cables, fore and aft 
anchors were set, and lines run to the west 
shore. 

The contractors face the task of driving 
between 1000 and 1500 holes into the rock to 
depths varying from 5ft, to 25ft. The holes are 
spaced from 6ft. to 8ft. centres both ways. 
Into each hole is placed approximately 3 lb. 
of C.1.L. Submagel, 75 per cent. per foot of 
hole. When all the holes are drilled and fired, 
it is hoped there will be 35ft. of water over the 
rock at low water. 

The contractors plan for a “small break ” 
when the shots are fired, so that the broken rock 
will be carried away by the tide currents. They 
know it would be almost impossible to move 
large chunks of rock, as no dredger could work 
in those waters. The drill used is an Ingersoll- 
Rand ion drill of the piston type and is 
5ft. long and 6}in. in diameter. Mounted on. 
the side of the barge, it is driven by steam. 

The period of slack water is so short that the 

contractors had to find a way to working the 
current. They can now carry on against an 
ebb tide up to 6 knots and defy the flood tide 
up to 7 knots. Beyond these velocities work 
must halt. Drillers work to a great extent in 
the dark, since divers cannot be used to help 
them survey their work. Progress varies, the 
drills taking from 45 min. to 7 h. to bore 
through 5ft. of rock, depending on the type of 
rock encountered. 
The explosive for the work is supplied by 
Canadian Industries, Ltd., in cartridges that 
are as rigid as it is possible to make them. 
These cartridges are loaded through loading 
tubes, but the current is so severe that the 
explosive is first packed in metal containers, 
with prongs on the end to grip the bottom of the 
hole and prevent the charge from being carried 
away by the tides. When the current builds up 
to 8 knots or more, the barge is moved from the 
rock and all holes that are filled are fired. 
Three holes a day were fired on the average 
during the summer. If this rate were con- 
tinued, the task would take from 300 to 500 
days. The work, however, is dependent. on 
Dominion Government appropriations. 








Peat BrRIQUETTING PLANTS IN U.S.S.R.—The 
construction is reported of five peat briquetting 
plants in the Leningrad area. According to Foreign 
Commerce Weekly, each plant will have an annual 
capacity of 50,000 tons of briquettes, and it is anti- 
eipated that a ton of the type of briquettes to be 





made is equal in calorific value to 3} tons of firewood. 
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L.M.S. Railway: 1923-1946" 


ae eee 


WENTY-THREE years ago thirty-five 

separate railway systems were amalgamated 
and the London, Midland and Scottish Railway 
Company came into existence. The new under- 
taking was, and still is, the largest commercial 
enterprise in this country. An immense task 
then faced the men whose duty it was to weld 
this vast undertaking into a whole, to give it 
the spirit of public service, and to lay down the 
policy and standards for the creation of efficient 
public transport. 

Each of the separate railway systems which 
formed the L.M.S. had its own traditions, 
practices, and methods, which, while presenting 
little difference to the public, were often 
radically at variance. Such visible things as 
locomotive and vehicle design and signalling 
were obvious matters that required attention, 
but were hardly as important as the need to 
create a new and unified system of administra- 
tion. Many of the smaller railways were readily 
absorbed in the chief constituent companies, 
and for operating purposes, four divisions were 
formed, which broadly covered the areas of the 
London and North-Western Railway, Midland 
Railway, Lancashire and Yorkshire Railway, 
and the Caledonian, Glasgow and South- 
Western, and Highland railways. The board 
and general administration was set up in London 
with delegation of certain powers in Scotland 
to a sub-committee of the board, with additional 
local members and a chief officer for Scotland. 

In a few years the executive work of the 
company was transferred to a president and 
three vice-presidents, each of the latter acting 
as a general manager for specific departments, 
the heads of which reported to him, and, with 
his approval, to sub-committees of the board 
charged with such matters as finance, traffic, 
mechanical engineering, civil engineering, law 
and staff, shipping, &c. By this means the 
magnitude and widespread range of the com- 
pany’s obligations and interests were focussed 

. and collective views formed and policy decided. 


TRACKS AND SIGNALLING 


All the main track components—rails, chairs, 
sleepers, and ballast, as well as the methods of 
manufacture and maintenance—have been 
entirely altered during the lifetime of the 
L.M.S. Before the war, train speeds and weights 
were increased considerably, and the track of 
1923 could not have stood the stress of later 
years when 6900 miles a day were run by trains 
travelling at 60 m.p.h. or over, start to stop. 
The composition of the rails has been under 
continuous research, which has achieved greater 
reliability and a longer life. The standard rail 
length remains at 60ft., but 120ft. rails have 
been in experimental use since 1937. 

To make timely provision for the future, and 
its increasing demands on the track, experi- 
ments with flat-bottom rails, weighing 110 lb. 
per yard began in 1936, 5 miles being laid at 
six different places. Favourable results from 
these trials led to a further 12 miles being laid 
in 1939, and during the war experiments and 
research continued as far as possible. A new 
rail section weighing 113 lb. per yard has now 
been designed, with results which indicate that 
important economies in maintenance will follow. 

An early outstanding feature of signalling 
development was the change from red to yellow 
in the lights and arms of all “ distant ”’ signals, 
thereby bringing more clearly and quickly to 
the attention of drivers the cautionary nature 
of the signals. The upper quadrant semaphore 
signal was also introduced, enabling the signal 
arm to be lower and easier to see. A further 
step was the widespread addition to electric 
. track circuits on the main lines and at stations 
and junctions. - The advantages of colour light 
signals are great at large stations and in 
congested areas, and at nine places alone a 
total of 922 colour light signals and 1059 track 
circuits have been introduced in recent years. 

For several years the company has been 
from ‘“‘A Record of L Scale 


R *A arge 
Organisation and Management, 1923-1946,”’ issued in 
the form of a booklet by the L.M.S. 





successfully experimenting with an automatic 
system of train warning control, which only war 
conditions has delayed. While no device can 
completely eliminate the possibility of human 
error or interference from the elements, the 
company is continuing the scientific researches 
and experiments which have already greatly 
reduced the risk of accidents. 


LOCOMOTIVE DEVELOPMENTS 


From 1923 onwards the replacement of loco- 
motives was undertaken boldly. New designs 
embodying important changes from past prac- 
tice were produced, and works procedure was 
fundamentally altered. For example, the 
largest of the company’s standard types of 
locomotive—the 4-6-2 passenger tender— 
shows a fuel saving of 40 per cent. compared 
with typical earlier heavy express locomotives ; 
in fast running the modern locomotives have 
an increase in power of from 10 to 30 per cent. 
compared with previous locomotives of similar 
weight. The possibilities of radically new 
designs have been studied. Tests have been 
made with a condensing turbine locomotive 
and with one employing a boiler pressure of 
900 lb. per square inch. A non-condensing 
turbine locomotive was built for experimental 
purposes, and is still in operation—the only unit 
of its kind in regular service in this country. 

An important step was taken in 1937 when 
the L.M.S. and L.N.E. companies decided to 
set up @ locomotive testing plant at Rugby, 
but the outbreak of war prevented its comple- 
tion and also that of a mobile test plant. 

In 1923 the L.M.S. had 10,316 locomotives 
of many different designs, which fell to about 
400 different classes. At the end of 1945 the 
stock had been reduced to 8049 steam and 40 
diesel locomotives, comprising 133 classes. 
Of these 8049 steam locomotives, 4438 fall into 
the 17 classes which are the company’s standard 
types. With reduced numbers, however, the 
average daily mileage of each locomotive 
increased. between 1923 and 1938 by 30 per cent. 

Time spent in the running sheds has been 
considerably reduced, and the provision of good 
boiler water reduced the servicing which the 
boilers require. The test improvement 
however, has been made in the time spent in 
the company’s main works during heavy over- 
hauls. This was achieved by a complete change 
of practice in the company’s works, which, in 
addition to reducing the stock of locomotives 
needed, enabled several of the smaller works 
to be closed, since the output from the main 
works could be increased sufficiently to meet 
the needs of the whole system. This essential 
change of practice was the introduction of a 
“progressive” system of repair. Formerly 
each locomotive entering a works was dealt 
with on an individual basis. It remained at 
one point and its overhaul could not be com- 
pleted until all its various parts had been 
returned from the different shops to which they 
had been sent for repair. Under the new 
system, the locomotive moves through the 
erecting shop in a series of steps according to a 
strict schedule, at each stage the allotted part 
of the work being completed by a set time. 
Several other innovations have played comple- 
mentary but essential parts. The chief of these 
was the setting up of a standard range of boilers. 

The company now has 128 route miles worked 
by electric traction. This includes two new 
sections—one near Manchester and the other 
on the Wirral peninsula—and a projection of 
the services from Barking into Upminster. 


OTHER TRANSPORT UNDERTAKINGS 


The L.M.S. operates no less than 10,000 road 
motor vehicles, trailers and motor-driven appli- 
ances, principally for collection and delivery of 
goods and parcels traffic. The maintenance 
organisation for this large fleet is based on five 
self-contained road motor shops, under the 
control of district road motor engineers, equipped 
to carry out all maintenance of the vehicles 
operating in these areas. Each has a number of 





satellite repair shops equipped to carry out 





rT 
routine inspections and minor repairs. , 
In 1923 the company took over 86 steam. 
ships, 29 of which maintained the Irish Cross. 
channel services. In 1938 the 29 had been 
reduced to 15 by the introduction of 10 up-to. 
date vessels and rearrangements of the services 
The new ships were equipped with all modern 
amenities. An interesting development was the 
new “ Princess Victoria” on the Stranraer anq 
Larne route. Built in 1939, this ship wag q 
combined passenger and motor-car carryj 
vessel, capable of carrying 1500 passengers and 
50 cars. She was sunk on active service during 
the war and is now being replaced. 


Stores, Researcu, Erc. 


Efficient and economical stores organisation 
and practice is an important requirement in any 
large undertaking. When the L.M.S. was 
formed, the first task was to co-ordinate store. 
keeping arrangements for the system as a whole, 
to embrace purchases, sales, physical store. 
keeping, stores manufacture, and repairs. As 
a step towards combined purchasing, a section 
was formed to co-ordinate specifications and 
tender forms, and this has remained a per- 
manent feature of the organisation to keep 
up to date all specifications to the using depart. 
ments’ requirements. It was not until 1927 
that the concentration of stores purchasing was 
completed. As a result of standardisation of 
practices and documents, the number of printed 
forms in use was reduced to 800 from 3300 
An original difficulty of. identifying materials 
was overcome by compiling a standard cata. 
logue of the 240,000 items of material stocked, 
which is continually revised. 

Thirteen years ago the company established a 
scientific research department to concentrate 
their scientific resources into a single unit for 
the needs of all departments. The chemical and 
paint laboratories, together with textile and 
metallurgical laboratories which up to then 
had been under departmental control, formed 
the nucleus of the new organisation, and to 
them were added sections dealing with engineer. 
ing research and physics respectively. In its 
present form a staff of 150 is employed, of whom 
60 are fully qualified scientific graduates, many 
with research experience before joining the 
company’s service. Some of the senior members 
of the department have acquired international 
reputations for publications of their work in 


the ‘“‘ Proceedings” of learned societies. 
SERVICES 


The initial policy of a general acceleration of 
passenger train services was followed in 1937 
by the remodelling and accelerating of the 
express passenger services between St. Pancras, 
Leicester, Nottingham, Sheffield, Leeds, and 
Manchester. In the same year a high-speed 
service began between Euston and Glasgow 
with ‘“‘ The Coronation Scot,” and the journey 
time on these runs of 401 miles over Shap 
(915ft.) and Beattock (1014ft.) was reduced 
from 8} h. to 6} h. 

In 1923 no trains were timed at a start-to- 
stop speed of 60 m.p.h. or over ; in 1933 there 
were five with a daily mileage of 730 and in 
1939 there were 67 with a mileage of 6900. 
There was also considerable acceleration of 
local and intermediate services. The fastest 
run in 1923 was the 4.15 p.m., Wolverhampton 
to Euston, which travelled between Birming- 
ham and Willesden at. an average speed of 
59-2 m.p.h. In 1937 on a test run between 
Euston and Crewe, before the introduction of 
“The Coronation Scot,” an average speed of 
72-9 m.p.h. was reached. It was on this run 
that a maximum of 114 m.p.h. was reached, 
which established a British speed record. 

The longest non-stop run in 1923 was per- 
formed by a summer train from Euston to 
Prestatyn, a distance of 2054 miles; in 1928 
the “ Royal Scot” trains to and from Glasgow 
were daily running non-stop the 300 miles 
between Euston and Carlisle. 

As regards co-ordination with other transport 
undertakings, efforts to secure statutory autho- 
rity to operate road vehicles over a wider field 
were initiated by two of the constituent com- 
panies of the L.M.S. as far back as 1922, but 
it was not until 1928 that road powers were 
obtained. A substantial interest in twenty-one 
principal omnibus companies operating in 
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LM.S. territory was purchased at a cost of 
$3,250,000, on which a good return has been 
obtained. : 

An important part was played in the develop- 
ment of civil aviation on routes related to 
LMS. surface interests. As journeys involving 
sea passages were most promising, services 
were instituted between London, Birmingham, 
Liverpool, Manchester, and Belfast; Glasgow 
and Belfast ; Lancashire and the Isle of Man ; 
and in Scotland. These activities in air trans- 

rt were conducted in co-operation with other 
shipping interests and co-ordination was effected 
with other operators. The associated air 
services were in 1938 flying some 2,000,000 miles, 
carrying 40,000 passengers and 1,500,000 lb. 
of mails and freight. 

The company normally employs about a 
quarter of a million people, and all matters of 





principle affecting the staff are dealt with by a 
central organisation. This has enabled uni- 
formity of treatment to be observed throughout 
the service in place of the widely varying prac- 
tices of the different companies which formed 
the L.M.S. 

The company is at present, like most other 
industrial undertakings, endeavouring with the 
limited means at its disposal to restore the 
public services from an emergency basis to a 
peacetime one ; and at the same time it is over- 
hauling its arrangements generally in order to 
take up again the improvement and develop- 
ment work which it has pursued since 1923. 
New ideas of all kinds are now in process of 
being worked out for introduction as soon as 
conditions permit. ‘The expenditure involved 
will be very large. Present schemes, including 
replacements, total no less than £140,000,000. 








Suspended Fenders and Dolphins 


+>- 


URING rough weather much anxiety is 

caused to shipowners, mariners, and dock 
and harbour authorities by the risks attendant 
upon berthing of ships. The usual method of 
protection of harbour installations and véssels 
is to interpose timber or coiled rope fenders, 
but such means have only a limited capacity for 
absorbing the great amount of kinetic energy 
produced in heavy weather by shipping being 
berthed. Even when lying tied up alongside 
a quay the movement of a vessel in exposed 
positions may be very troublesome. The same 
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1—SUSPENDED FENDER FOR 
CONCRETE JETTY 


Fic. 


problem arises in connection with another aid 
to the berthing of ships—the dolphin. Dolphins 
are usually rigid structures relying on timber 
and rope fendering to absorb the impact of 
vessels. 

If the structure—whether it be dolphin, jetty, 
or quay—is of timber construction and is well 
supported at its foundations, the very fact that 
it is of timber allows much of the excess energy 
not absorbed by the fenders to be absorbed 
within the structure itself, by deformation of 
the timber. But timber requires considerable 
attention and renewal at regular intervals; in 
tropical waters its life is extremely short and 
upkeep becomes a large item of expenditure. 
On the other hand, reinforced concrete is an 
ideal material for marine structures, except for 


its rigidity. Many light concrete marine struc- | p 


tures are built in positions where the sea bed 
has low supporting power ; they are frequently 





designed mainly for vertical loading and have 
not the ability to resist large horizontal forces, 
such as have been outlined above. It is there- 
fore’apparent that it is frequently necessary in 
unfavourable weather for shipping to lie off its 
destination because of possible damage to itself 
or the shore installations if mooring up were 
attempted. 

Port and Harbour Fenders, Ltd., of 91, Ebury 
Bridge Road, London, S.W.l—a new company 
associated with John Mowlem and Co., Ltd.— 
has been formed for the further development 
and design of new types of energy-absorbing 
fenders and dolphins, as described and illus- 





flexibly attached, form the usual means of 
suspension. To a slight extent the unit is free 
to move rotationally, because of freedom in the 
linkage joints, and this movement helps to 
accommodate a glancing blow, such as occurs 
when tying up to a quay. 

In Figs. 2 and 3 we illustrate such fenders, 
installed on @ pipe line jetty built for the 
Ministry. of Aircraft Production and Air 
Ministry during the war. This jetty is at 
Heysham, Lancs, and was designed to accom- 
modate tankers of up to 15,000 tons. The 

fenders are in groups of two and three 
units and are of steel tubes, faced with timber 
on the actual bearing surface. 

For floating landing stages and pontoons the 
suspended fenders can be made in reinforced 
concrete with each weight unit connected to its 
fellow by longitudinal links and shear pins, as 
shown in Fig. 4. This type of construction is 
very suitable for marine structures where the 
distance between deck level and low water is 
small. Each weight unit is suspended by 
a single vertical link, and the whole assembly 
acts like a flexible wall, as shown in the 
drawing. It was this type of fender that 
was fitted to the pontoons forming the pier- 
heads of the “Mulberry” harbours, and 
it is understood that it proved an invaluable aid 
in allowing ships to berth quickly and safely 
during heavy storms. 

Port and Harbour Fenders, Ltd., point out 
that the design of suspended fender installations 
is subject to fairly precise calculation. Observa- 
tions and readings taken on gauges fixed to 
fenders protecting jetties show that marine 
structures should be designed to withstand the 
blow from a vessel approaching at a speed of 
lft. per second. It has also been found, it is 
stated, that the maximum amount of blow due 
to the impact of a ship berthing in the normal 
manner is equal to about 40 per cent. of the 
kinetic energy of the vessel. The energy 
absorption value of a single suspended fender 











FiG. 2—FENDERS AND DOLPHINS 


trated herewith. This new equipment is claimed 
successfully to overcome all the difficulties 
mentioned above. During the war equipment 
designed by the company was, we understand, 
used with success on numerous port installations 
and also found application to the “‘ Mulberry ” 
prefabricated harbours that went to France on 
D-day. 

The underlying principle of the new fender is 
illustrated in Fig. 1, showing a fender unit 
suspended from a reinforced concrete jetty. The 
main element is a heavy weight unit suspend 
from the side of the dock structure and arranged 
to provide by its inward and upward movement 
lateral resistance to the pressure exerted by the 
vessel, thereby absorbing the shock produced 
by the kinetic energy. The weight unit can be 
of any convenient form. Steel tubes filled with 
recast concrete blocks have been found suit- 
able for piers, jetties, and wharves. Two links 
each at the upper and lower ends of the unit, 








ON HEYSHAM PIPE-LINE JETTY 


unit is the product of the weight of the fender 
and the vertical distance it is lifted and the 
kinetic energy of the vessel is readily calculated 
from the usual formula W V?/2g. By equating 
40 per cent. of the kinetic energy of the vessel 
to the energy absorption value of the fender‘ 
the numbers and sizes of fenders required is 
obtained. For example, in the case of a 12,000- 
ton ship moving at lft. per second the kinetic 
energy is 187 foot-tons. Therefore 40 per cent. 
of this amount or 75 foot-tons must be absorbed 


led| by the fender. A system of two fender units, 


each weighing 20 tons and arranged to lift 2ft. 
gives energy absorption of 80 foot-tons, which is 
more than sufficient. In this particular case the 
maximum lateral force exerted on the structuré 
through the twin fender units would be 110 tons. 

As mentioned earlier in this article, lack of 
efficient means of absorption of energy is com- 
monly the case in the design of dolphins. In 
the bell dolphins designed by Port and Harbour 
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Fenders, Ltd., a resilient structure is obtained 
by the novel means of mounting a heavy remy 
bell-sha cap so as to roll about the crown o 

the fixed head of a piled dolphin. The principle 
is shown in Fig. 5, reproduced from the appro- 
priate patent specification. The bell-shaped 
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FiG. 3—SIDE VIEW OF SUSPENDED FENDER 


cap bears on a spherical or ellipsoidal surface. 
The radius of curvature of the bearing of the 
cap is slightly greater than the radius of curva- 
ture of the support. Normally, the point of 
pivot of the bell is central, but as 

is applied to the side, the point of pivot 


Side of Pontoon, 


to its extreme position. Glancing blows cause 
the bell to rotate and absorb the component of 
the force which acts on it. 

The particular design of a bell dolphin varies 
according to the site conditions. In some cases 
steel construction is used, in others reinforced 
concrete. For the substructure reinforced 
concrete screwed piles, or drilled-in caissons, can 
be used. The firm states that with a properly 
designed bell dolphin the force of *impact 
between ship and dolphin is reduced to about 
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FIG. 5—-SECTION THROUGH BELL DOLPHIN 


one-fiftieth of the amount which would be 
developed with a rigid dolphin, and that shipping 
is found to ride with complete safety at bell 
dolphins in heavy seas. 

The jetty at Heysham, illustrated in Fig. 2, 
is protected by bell dolphins at the two ends, in 
addition to the suspended fenders on the face, 
as described above. These dolphins are each 
able to absorb 160 foot-tons of energy by move- 
ment of the bell, which weighs 150 tons. The 
bell is constructed of structural steel and the 
pile cap of reinforced concrete, supported by a 
system of vertical and raking box steel piles. 





The inventor of the bell dolphins and sus- 
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Fic. 4—CONCRETE SUSPENDED FENDERS FOR FLOATING PIER 


travels outwards, so that the resistanceattheside , pended fenders—British Patents Nos. 507,774 
gradually increases from zero to a force nearly|and 563,946—has entered into an agr 
equal to the weight of the bell. By providing | with John Mewlem and Co., Ltd., for Port and 
suitable curves for the bearings it is possible for | Harbour Fenders, Ltd., to develop further and 
a bell weighing 200 tons to absorb 300 foot-tons| adapt designs for use in new construction or 
of kinetic energy while being pressed laterally | improvement of existing harbours. 
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Locating Cable Faults* 

CONVENTIONAL methods of ptm a faults in 
high-frequency cables have unsatis. 
factory in certain instances, eit: * for technica] 
or for economic reasons. In carrier telephone 
systems the delay involved in fault location jg 
an important factor, and where telegraph 
circuits are working over such systems operation 
errors have been caused by transient faults. In 
the absence of serious earth-current effects 
normal D.C. test methods can deal adequately 
with steady short circuit faults, and a complete 
open circuit can often be detected by low. 
frequency capacitance measurements, but a new 
technique is required to cope with intermittent 
faults of the type that may occur in coaxial 
cables when soldered joints break loose owing to 
faulty worksmanship or vibration. Similar 
considerations would apply in the case of partial 
dielectric failure in power cables. 

This paper examines the possibilities of 
applying radiolocation technique to the problem 
of fault finding on carrier cables, with the 
object of devising a compact fault locator which 
would improve the maintenance of these 
important circuits, and which may be applied 
(with suitable modifications and accessories) to 
power cables and transmission lines. The 
adaptation of radiolocation principles to cable 
fault location is shown basically in Fig. 1, 
which illustrates the idea of generating short 
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Fic. 1-——General Principles of New Cable 
Fault Locator 


pulses of a fixed carrier frequency (or of a 
regular cycle of frequency variations of a con- 
stant-amplitude carrier), feeding these pulses or 
variations into the sending end of a cable, and 
measuring the time delay between the trans- 
mission of the pulses and the reception of the 
signals reflected from the fault. In the case of 
pulse transmission this time delay can be 
measured directly by means of a cathode-ray 
oscilloscope with a suitable time base. In the 
case of frequency modulation the delay results 
in an instantaneous frequency difference be- 
tween the transmitted and received signals, and 
the beat frequency between these signals can 
then be used as a measure of the time delay 
and hence of the distance of the fault. 

The general appearance of the transmitted 
and received signals is shown in Fig. 2, in which 
curves a and 6 relate to pulse modulation, while 
curve c relates to the frequency modulation 
method. Since the reflections R are travelling 
back from the fault to the sending end of the 
cable, it is evident that they will be partly 
reflected at the sending end unless the 
impedance, looking back into the fault locating 
apparatus from the cable is equal to the 
characteristic impedance of the cable. The 
doubly reflected wave will travel out to the 
fault and return again to the sending end as a 
spurious indication of a fault at twice the 
distance of the actual fault. It is necessary, 
therefore, to match the apparatus to .the cable. 
Distortion of the reveived signal caused by the 
cable characteristics occurs in both pulse and 
frequency modulation systems and this factor 
is examined in some detail in the paper. 

To compare the merits of these two systems 
the detailed requirements of a frequency 
modulation fault locator were examined at 








* Summary of a paper, ‘‘ New Methods of Locatin 
Cable Faults, Particularly on High-Frequency Cables, 
by F. F. Roberts (Radio Branch, En, ~-in-Chief’s 
Office, G.P.O.), presented before the Radio Section of the 
Institution of Electrical Engineers, on February 20th. 
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the same time as practical development of the 

yise instrument was in progress, and the 
theoretical investigation was carried forward to 
a stage at which the performance characteristics 
of the two types of instrument were potentially 
equal. The initial attraction of a frequency 
modulation instrument was the possibility of 
eliminating the cathode-ray tube and of reading 
the fault distance directly on a suitably cali- 
prated milliammeter dial. Nevertheless, the 
investigations showed that, although a fre- 
quency modulation apparatus would be 
attractive in certain circumstances, the practical 
advantage lies with the pulse type of fault 
locator owing to the clarity and reliability of its 
indications when more than one cable fault is 
resent. 

The author gives an analysis of the design 
requirements of the pulse system and shows 
that there are certain advantages to be derived 
from employing the D.C. pulse rather than the 
carrier pulse wave form (Fig. 2). Fundament- 
ally, the transmitted wave form must fulfil two 
conditions: (it) the transmission of the pulse 
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S-R, fault pulse delay. 

S—Re, far end pulse delay. 
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(b) D.C. pulse system : 
R,, received pulse due to series fault. 
R,, received pulse due to shunt fault. q 
Re, received pulse due to far-end open circuit. 


Frequency deviation 
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(c) Py ee Menge method : 
8, frequency deviation of transmitted wave. 
R, frequency deviation of received wave. 
S-R, beat frequency. 


Fic. 2—Transmitted and Reflected Signals 


must be substantially complete before any 
reflection can arrive back from a nearby fault ; 
and (i) the interval between successive trans- 
mitted pulses should normally exceed the 
reflection delay from the furthest possible fault 
(at the far end termination). Assuming that 
the nearest fault to be considered is at the first 
cable joint from the sending end, the first con- 
dition above limits the pulse width to about 
1 microsecond. With a maximum repeater 
station spacing of about 8 miles (on coaxial 
cables) the second condition requires an 
interval between transmitted pulses of not much 
less than 100 microseconds. A study of the 
cable constants suggests that the bulk of the 
energy in the transmitted pulse should lie in 
the energy range 3-100 kilocycles per second, 
since within this range the characteristic 
impedance and phase velocity of the cable vary 
by comparatively small amounts, Considera- 
tion is also given to the choice of a number of 
possible pulse shapes, and the relative magni- 
tudes of reflected and transmitted pulses due 
to the effects of fault impedance and cable 
attenuation. An examination is made of the 
factors limiting the accuracy of fault location 
by the pulse method, namely, the time-base 
characteristics of the cathode-ray oscilloscope, 
knowledge of the wave velocity on the cable, 


As a development of these investigations the 
paper describes a cable fault locator using the 
pulse technique. This apparatus is suitable for 
coaxial cables of the type employed on the 
London-Birmingham service, having an imped- 
ance of about 75 ohms. It is capable of detect- 
ing a 10-ohm high-resistance joint and locating 
the fault to within one joint length (about 
180 yards). The instrument is self-contained 
and mains-operated with power consumption 
within that obtainable over the cable at any 
repeater station, and it can be adapted to faults 





having a duration of a few milliseconds. A 





that a 5-ohm series fault and a 1000-ohm shunt 
fault could just be detected at 10 miles distance 
on 0-376in. coaxial cable, the maximum equiva- 
lent error in comparing distances to the far-end 
open circuit was 160 yards in 10 miles. An 
interesting example is cited of an intermittent 
high-resistance fault in the outer conductor of 
a section of coaxial cable; the fault, which 
could not be located by other means, was found 
to be within one joint length of the value pre- 
dicted by the instrument. Reference is made to 
the use of photography to obtain automatic 
recording of transient fault conditions, and two 
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Fic. 3—Simplified Circuit 


simplified circuit diagram showing the principle 
of the instrument is given in Fig. 3. 
oscillator running at approximately 11-1 kilo- 
cycles per second determines the pulse repe- 
tition frequency, and provides a two-phase 
output for the circular sweep of the cathode-ray 
oscilloscope. The narrow transmitted pulse is 
obtained by differentiating the output of the 
“‘squarer’’ (using a very short time-constant 
C R coupling circuit) and, after amplification, 
cutting off the alternate reversed voltage peaks 
so produced; the “squarer” is simply an 
amplifier driven to grid current and anode 
current cut-off. By means of its load resistance 
and coupling condenser, the output stage 
approximately matches the cable impedance 
down to the fundamental pulse component of 
11-1 kilocycles per second, e i that 
multiple reflections causing false indications 
are sufficiently attenuated. The receiving 
circuit is arranged to give a positive pulse to 
the oscilloscope modulator grid for a positive 
fault pulse. A standard commercial double- 
beam oscilloscope is used without internal 
modification, and its own linear time base and 
wide band amplifier are available for pre- 
liminary examination of the actual wave form 
at the cable terminals using normal vertical 
deflection. Normally, the circular time base is 
used to give the necessary reading accuracy 
with brightness modulation. 

When using the apparatus in its present form 
it is recommended that the suspected cable 
should be isolated at both ends while the test is 
carried out from the terminals of the cable 
itself. Owing to distortion of the echo pulses 
only their peaks are effective in producing 
brightness modulation, and the best measure 
of echo delay is obtained by taking the trailing 
edge of the transmitted pulse as zero and reading 
the delay from there to the peak of the reflected 
pulse. A correction to this reading, to allow 
for distortion of the echo pulse, is described in 
an appendix to the paper. The ratio of the 
delay times of the fault echo and the far end 
echo, measured in the above fashion, gives the 
fault distance as a fraction of the cable length. 
Summarising the field experience gained with 
the pulse instrument over an extended period, 
it is stated that the scattered occurrence of 
natural faults has been supplemented by addi- 
tional tests under artificial fault conditions at 





and distortion of the reflected pulse. 








various sites. Such tests have demonstrated 
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Diagram of Fault Locator 


alternative schemes are outlined for use on 
occasions when transients are occurring at 
rather long intervals. 








Steel Furnace Developments 
in the United States 


Extsorric furnace capacity in the United 
States reached about 5,400,000 tons in 1944, 
while the actual production was some 4,200,000 
tons. About 68 producers of “electric ”’ steel 
operated more than 200 furnaces, Of the newer 
works, the basic furnaces are largely for ingot 
production, while the acid furnaces are mainly 
for the manufacture of castings. In size, there 
is a trend to furnaces of 50 to 85 tons, the lower 
operating costs of large units being balanced 
against the higher production rate of the 
smaller furnaces. The use of charging machines 
is becoming more general. In new plants, con- 
sideration has been given to the utilising of 
molten charges, such as premelted scrap, molten 
pig iron, cupola iron or Bessemer-blown metal. 
Great variety in deoxidation practices indicates 
the desirability of close study of these practices 
with a view to improvement. A method of 
automatic control of reversal of open-hearth 
furnaces, now in actual use, effects this control 
without appreciably interfering with the natural 
rise and fall in temperature of the regenerative 
portions of the furnace system. To secure the 
highest rate of production consistent with 
furnace economy and steel quality, requires 
rapid heat transfer from furnace to charge, and 
this, in turn, depends upon heating the refrac- 
tories to the highest safe operating temperature. 
Whether automatic control of reversal is desir- 
able is still a matter of controversy, partly 
because plant conditions of dirt and vibration 
make it necessary that all control instruments 
be of rugged and reliable character. On the 
other hand, the simple but tiresome and repeti- 
tive job of reversal by hand will be eliminated, 
so that the furnace operator is free to give more 
attention to the control of steel manufacture. 
The period between reversals is within a certain 
optimum. Manual reversal at any time is pro- 
vided for, and there is no need for changes in 
the temperature or time setting of the controls. 
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MANPOWER 


THE basic fact that emerges from the man- 
power debate in the House of Commons last 
week is, quite simply, that we have not avail- 
able in this country now, nor seem likely to 
have, at least in the immediate future, suffi- 
cient manpower to go round. We cannot at 
one and the same time meet the needs of the 
Armed Forces, the necessity to export, and 
the demands of the internal consumer market. 
According to Mr. Lyttelton, the labour force 
on home civilian industry, exports, and 
Services is still 2,500,000 below the corre- 
sponding figure for mid-1939. That is, of 
course, an interim figure. The labour force 
will be augmented during the present year 
by further demobilisation and by further 
teductions—to 500,000 by the end of the 
year—in the number of those, still totalling 
1,790,000 last December, at work on the manu- 
facture of munitions of war. It is much 
to be hoped, too, that there will be a 
considerable reduction in the numbers 


employed, in Government and local govern- 
ment service from the totals, respectively 
950,000 and 850,000, quoted by Mr. 
Lyttelton. But allowing for the heavy com- 
mitments of our Armed Services—commit- 
ments that must persist at least over several 
years—and remembering that new social, 
services, besides costing more, must lead also 
to a further enlargement of home consumer 
demand, it is quite clear that for several 
years—perhaps for many—scarcity is going 
to rule in the labour market. 

The present production position—with 
export markets wide open and calling 
tor products and the home market grow- 
ing restive under the continued scarcity 
of consumer goods—is further aggravated 
by a fall in the output of workers 
per man-week, estimated by Mr. Lyttelton 
at between 20 and 30 per cent. since VJ day. 
Certainly some of that fall can be attributed 
to reaction from the years cf hard war work ; 
a little, perhaps, to sheer inborn human 
laziness. Some, too, no doubt is due to the 
lack of incentive to work when there is so 
little in the shops to buy with higher earn- 
ings. As Mr. Lyttelton put it, “human 
nature being what it is, there comes a time 
when a man says, ‘I really prefer a day in 
bed to another war savings certificate.’ ”’ 
But editorially we refuse to be unduly alarmed 
aboutit. There are, we believe, more significant 
reasons for the fall in output. Sir Peter 
Bennett, later in the debate, instanced a firm 
employing about 27,000 people, which had 
lost 8674 employees during the last six 
months and replaced them by a new 5159. 
The upheaval in organisation resulting from 
such a wholesale change-round of the 
labour force is in itself enough to account 
for a heavy drop in productivity. The 
troubles, for instance, of a foreman 
attempting to adjust work to the capa- 
bilities and limitations of individual men 
under such conditions can well be imagined. 
Nor is the team work of, say, an erection 
gang likely to be improved if its personnel 
is constantly changing. When to such 
changes are added the necessity, in many 
cases, of retraining labour for new jobs and 
the fact that men returning to their old 
employment, whilst -retaining their skill, 
need time in which to recover their 
former speed; when it is further remem- 
bered that trading relations with other 
firms have to be built up anew by 
new personalities often at first not well 
acquainted one with another; when, 
again, it is considered that, quite apart from 
major bottlenecks, obvious enough to all, 
there are also minor ones consequent upon 
the lack of stocks that can act as buffers to 
absorb variations in demand, there is clearly 
sufficient dislocation to account for much of 
the reduction in output per head. Nor 
should the psychological reaction to such con- 
ditions be entirely neglected. There is on 
all sides a temporarily demoralising sense of 
frustration. What is the use of hurrying if 
external factors constantly impede the work ? 
The very need in conditions of scarcity for 
some control by the Government adds to 
the frustration. For Departments are not 
always wise, not always far-seeing, and seldom 
as aware as individual engineering firms of 
the need for speed and of the aggravating 
delays that can be caused by “ paper ” work. 
As trade and industry settle down there 





can be no doubt that individual productivity 





will rise. But even when allowance has been 
made for that rise, it must still be remem. 
bered that considerably more needs to be pro. 
duced than was demanded in pre-war days, 
and that it must be made by a lesser labour 
force. The longer-term answer to such con. 
ditions that springs at once to the mind of an 
engineer is increased mechanisation. Let 
machines do the work of the missing mep, 
But to carry out the implied policy three 
things are necessary. One of them, capital, 
it may be possible for the Government, 
indirectly, to make readily available. The 
second is time in which to design and 
manufacture the necessary machines and 
tools. The last is a human affair, 
“For years before the war,” said Mr, 
Attlee in the debate, “we were accus.- 
tomed to having surplus labour on the 
market . . . and the existence of that surplus 
bred in all classes an attitude of mind which 
must be changed.” That change is required, 
not only or even mostly amongst employers, 
despite Mr. Attlee’s strictures upon them in 
the debate. The trades unions, too, must 
come readily to accept the implications of full 
employment and cease to adopt and maintain 
those restrictive practices that originated in 
the very natural fear of unemployment 
amongst their members and tended to make 
worthless many proposals for improved 
methods of production. During the war 
managements and labour gained an increased 
appreciation of the value of their team work. 
It was the sense of Mr. Attlee’s appeal in the 
latter part of his speech during the debate, 
and again in his Sunday broadcast, that that 
sense of co-operation should persist. If 
managements and union representetives can 
get together to work out the implications of 
the new conditions, we believe it may. 


Railway Nationalisation 

NATIONALISATION of British railways has 
been discussed time out of mind. Therailways 
came into an untidy existence during the mania 
of the ‘forties, and remained, despite many 
amalgamations and absorptions, untidy until 
the Act of 1921 condensed them ail into four 
neat groups. Whilst that event had the 
defects of its merits, it removed nearly all the 
causes of complaint and reduced heteroge- 
neity to compact order. Wasteful rivalry 
has been removed, and the four groups act 
together in a common cause. In fact, the 
British railway system, taken as a whole, is 
a great and admirably run public service, 
subject, like all human affairs, to improve- 
ment, but always being improved. The 
Government now plans to nationalise it. 

Years ago, when nationalisation was talked 
about, some of the managers of railways— 
they were numerous then—used to say that 
they had no objection, provided the State 
gave them fair compensation. Indeed, they 
would welcome release from the troubles and 
trials for little return which they had to 
endure. Now the greatest of the railways, 
the L.M.S., has come out in its chairman’s 
speech, with a flat challenge to nationali- 
sation. Speaking at the twenty-third annual 
general meeting of the company, Lord 


-Royden said that “‘ it is in the public interest 


that we should oppose it by all lawful means, 
and we intend to do so.” He founded his 
arguments against State ownership on Mr. 
Herbert Morrison’s Toronto broadcast. In 
that speech, the Lord President of the 
Council said: ‘It is up to the nationalisers 
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to prove their case that there will be public 
advantage by nationalisation. It is no less 
up to the anti-nationalisers to prove their 
case that the public interest can best be 
served by private ownership. Let the argu- 
ment be directed to the merits and let the 
test be the public interest.’’ If Mr. Morri- 
son’s words are to be taken to mean, as Lord 
Royden clearly took them to mean, a tug of 
war between the economics of privately 
owned railways and State-owned railways, 
the issue must, of nécessity, be doubtful. 
The railway companies can present their 
history and their account books over a 
period of many years; on the other hand, 
the Government has nothing whatever to 
present save some experience of the general 
control of railways under war conditions. 
It may be able to show that there are certain 
economic defects in private ownership, but 
it cannot show that the companies are less 
able to remove those defects than the State 
would be if it attempted to present an 
equivalent balance sheet. In short, whatever 
balance sheet the Government proposed to 
set against the companies’ balance sheet 
would have to be hypothetical. Mr. Morri- 
son, in his Toronto speech, used the words 
“economic public advantage.” If those 
words are to be taken in astrictly limited sense, 
it will be the onus of the Government to prove 
to the satisfaction of the public that transport 
byrail will be cheaper and better under Govern- 
ment ownership than under company owner- 
ship. We do not believe that to be possible. 
In fact, however, it is not only the railways 
that are involved. The Government plans 
to nationalise inland transport as a whole, of 


part. Thus, though we believe the Govern- 
ment would be quite unable to prove that 
railways could be operated more cheaply and 
better under nationalisation than under 
private ownership, the question is not 
restricted to railways, but to road haulage 
and canals as well. The Government will 
argue that as a whole transport can he better 
orgapised and co-ordinated under national 
control than under individual control, and 
that as a basic industry affecting all other 
industries it should be brought under national 
ownership and operated for the benefit of the 
community at large. Not all Lord Royden’s 
arguments in presenting the services in peace 
and war of the railways to the nation, nor all 
his accounts to show that the economics of his 
railway will bear inspection and challenge, 
have much significance against such a view. 
The discussion is transferred to a different 
ground. Evidence available from the experi- 
ence of other countries supports the view that 
nationalisation of railways does not improve 
efficiency or promote economical operation. 
But if transport in general is to be efficient, 
there must be adequate co-ordination of its 
various forms, not the cut-throat competition 
of pre-war days. That was the agreed conclu- 
sion of all authorities during discussion of the 
problem before the advent of war caused it to 
be temporarily shelved. The socialist solu- 
tion is now and always has been nationalisa- 
tion. Ifthe railways, road operators, and canal 
owners wish to oppose that pclicy success- 
fully, then their only course is to put forward 
jointly one of the alternative solutions to the 
problem discussed before the war. Only on 
such a ground have they any chance of con- 





which the railways form but an important 


vincing the present Government. 








The Manpower Debate’ 





R. Oliver Lyttelton: I must try to 
iu give some review of the economic state 
of the country as it appears to us, partly, of 
course, to try to elicit information from His 
Majesty’s Government which is not yet avail- 
able to us. Perhaps it is right to consider first 
the progress which we are making towards 
re-establishing our export trade—perhaps 
the most vital of all the economic problems 
which face us, because, on the re-establish- 
ment of the export trade depends our ability 
to buy the food and the raw materials to 
nourish our population and to sustain our 
industries. 

In 1938 our exports averaged £39-2 
millions per month, and I think it is fair to 
say that if that sum were adjusted to to-day’s 
price level, our exports should be computed 
to about £60 million a month in terms of 
to-day’s money—that is probably a slight 
under-estimate. Comparisons with to-day’s 
exports must be rather rough and ready, 
because it is extremely difficult to eliminate 
from the figures those hectic exports which I 
think will only be a passing feature of the 
scene. However, in November our exports 
were about £30 millions, and it is necessary 
to state that they were abnormally depressed 
by certain passing circumstances, notably 
the dock strike. In December and January 
—and I think this is on the Prime Minister’s 
authority—our exports were £43,500,000 in 
December and £57 millions in January. 
These last two figures, just as the November 





* Extracts from speeches by Mr. Lyttelton and 


Mr, Attlee in the 
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figures were depressed, were raised by the 
release of certain goods held up in November, 
so it is fair to say that an average of about 
£43 million a month is the present level of 
our exports. Having adjusted the prices 
we have to compare that figure with £60 
millions in 1938. 

Now this general calculation is also borne 
out by looking at the volume index, and I 
cannot go beyond the last quarter of 1945, 
when the volume of our exports would be 
under 50 per cent. of the average of 1938. 
We must remember that we are aiming at a 
target of 75 per cent. above that, and so we 
are now under 50 per cent. in relation to the 
target at which we aim of 175. The figures 
which I have given, however, are very much 
worse than they appear at first sight, because 
we must remember that anything we can 
now produce we can sell. It is disquieting 
therefore to find the rather pedestrian rate 
at which our exports are being re-established. 

The cause need not be looked for in either 
the cost of our goods or their quality, nor, we 
are assured, is it due to any lack of ships. 
We have been assured by the Minister of 
Transport that there is no hold-up in shipping 
for export. That is not borne out in practice, 
because exporters are getting ships at irregular 
intervals. We are driven to the conclusion, 
which is inescapable, that our exports are 
not rising with the buoyancy which they 
should, because our production is lagging. 

The labour force engaged to-day on home 
civilian industry and services, and for 
exports, is almost exactly 2,500,000 workers 


is a favourable reference year—favourable 
to the Government. This figure is all the 
more striking because, since 1939, the work- 
ing population is greater by 1,220,000 
workers, in round figures. If we presume, 
which we cannot, the output per man week 
to be the same, our index production would 
be somewhere in the neighbourhood of 
85 per cent 

I turn to the question of employment and 
the reallocation of labour. We are still 
2,500,000 under the 1939 level in civilian 
industry, in spite of the increase in the work- 
ing population. I am somewhat puzzled by 
the positive achievements claimed by the 
Ministry of Labour, so to speak, on the other 
side of the account. It is claimed that 
1,850,000 workers have been transferred from 
war production or Government work to 
civilian industry since the middle of 1939. 
Of this number, 1,114,000 have gone, accord- 
ing to the Ministry of Labour figures, into 
the category of metals and chemicals. Un- 
fortunately, this category includes metal 
manufacturing, merchant shipbuilding and 
ship repairing, engineering, aircraft motors, 
and other vehicles, metal goods, chemicals, 
and explosives. It is impossible for a private 
individual to get a close analysis of what is 
happening, but I can say, with good autho- 
rity, looking at it from the intake end of 
industry, that these figures are not borne 
out; they have little practical significance. 
We know that these 1,850,000 workers have 
not been transferred from war production 
on to peace production. The great bulk of 
that transfer is not a physical transfer at all, 
but merely a reclassification of their oceupa- 
tion by the Ministry of Labour—the same 
man at the same bench who was previously 
on Government production and who is now 
on civilian production. That is not a critic- 
ism ; it is a fact. 

All over the engineering industry we are 
very short of labour. I am in personal touch 
with the labour situation, the supply of 
labour in London, Manchester, Coventry, 
Leicester, Birmingham, Rugby, &c. The 
story is always the same, “‘ Our production is 
inert and cannot be raised because we cannot 
get the labour.” I can only ask the Ministry of 
Labour to conduct an inquiry from the other 
end of the industry so that we can get a more 
accurate picture. They will find a labour 
situation at the intake end which does not 
at all accord with the release figures that are 
given. They will find the results extremely 
disquieting. In the engineering industry we 
are accustomed to receive exhortations from 
the President of the Board of Trade, but 
we get no help with the main shortage from 
which we are suffering—that of labour. 

One of the most serious aspects of employ- 
ment at this moment, and perhaps one of the 
most serious aspects of our national economy, 
is that there are no fewer than 1,790,000 
workers at the present time engaged on the 
production of munitions of war and warlike 
equipment. 

I must refer to the Armed Forces, and 
again this is just a statement of fact. By 
June, 1946, we shall still have 2,000,000 men 
and women in the Armed Forces. I can say 
with great certainty that we shall then have 
more than 1,000,000 men and women making 
munitions, so that in June, 1946, one out of 
every seven of the working population will be 
engaged either in the Armed Forces or in 
making munitions. That is a very serious 
figure. There is another aspect of the matter. 
I am now dealing with that part of our 
national economy which consists of “ taking 
in one another’s washing ”’—to use the old 
phrase. There are 950,000 workers in national 
Government service, and 850,000 in local 
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adding that total to the 3,000,000—and that 
is an under-estimate—employed in the Armed 
Forces and munitions, we reach a total of 
5,000,000 people on Government service and 
not really engaged on productive industry, 
out of a working population which may well 
have sunk by that time to 20,000,000 ; it is 
now 20,900,000. That means about one man 
or woman in every four will fall into those 
categories. 

I turn to other disquieting features of 
employment. The most disquieting, and the 
greatest cause of our disappointing rate of 
production is the fact that we are not 
working as hard as we should. I have 
made extensive inquiries of nearly all 
industries, and everywhere I get confirma- 
tion that output per man-week is down by 
20 to 30 per cent. since VJ-Day. This is not 
a criticism ; these are facts. I do not think 
that any industrialist or experienced trade 
union leader will deny the truth of that state- 
ment. Why has it happened? We have, 
of course, to recognise that management and 
workers alike are tired after six years of war, 
and they have very little variety in their diet. 

We cannot expect a full week’s work out of 
the workers of this country at this moment, 
be wages what they may, because the goods 
which they want to buy are not available. I 
know quite well there is some outlet in 
savings. Certainly the working population 
has made a noble contribution to financing 
the war by savings, but, human nature being 
what it is, there comes a time when a man 
says, ‘‘ I really prefer a day in bed to another 
War Savings Certificate.” Is not that very 
natural ? 

Another cause for the maldistribution and 
shortage of labour lies in national planning in 
industry. National planning is only possible 
of industry if we are to direct and discipline 


the principal ingredient of production, which 
is men’s minds and hands, in exactly the same 
way as we discipline and regiment the raw 
materials, the machine tools, the building 


licences, and the capital. The present 
national plan consists of putting every kind 
of restriction and control—many of them are 
necessary ; I am not denying that—upon the 
material ingredients of production, whilst 
leaving the main source, namely, men’s 
labour and brains, entirely undirected. At 
the present moment, and I say this with the 
deepest sincerity, we are getting the very 
worst of both worlds. We are cramping and 
confining individual enterprise and initia- 
tive ; we are wrapping our industrialists, our 
traders, and now our financial institutions, in 
@ mass of regulations which prevent them 
from doing anything which does not accord 
with the so-called national plan. But the 
national plan is a sham, and will remain as 
undefined as it is unattainable, unless the 
point is faced that it must be recast. 

Mr. Attlee: In any review of what is 
actually happening at the present time, we 
must remember that we are in a period of 
transition, a period in which the process of 
demobilisation is going on all the time. 
During this winter we have carried out a 
programme of demobilisation while working 
on our plans for the future. We have carried 
out the promises we made with regard to 
demobilisation. Thanks, I think, are due to 
all those responsible, the Service Depart- 
ments and others, that demobilisation is pro- 
ceeding smoothly. Nearly 100,000 a week 
are being demobilised, and during January 
470,000 were released. Those are very big 
numbers. 

At the same time there has been a great 
reduction in the number of people working on 
supplies for the Forces. Between June and 
December the drop here was to 2,100,000. 
That is a very big change-over, and I may 


¥ 


say that the figure my right hon. Friend gave 
me for December—not the most recent 
figure—was 1,790,000 engaged on equip- 
ment, but that figure has come down during 
the last two months fairly quickly. 

There has therefore been a great switch 
over. Between the end of June and December 
the total number of workers engaged in 
working for export has risen from 435,000 to 
920,000—that is, nearly 100 per cent. 
increase—and those engaged in manufac- 
turing civilian consumers’ goods from 
2,624,000 to 3,684,000, which is an increase 
of about 40 per cent. That is an unpre- 
cedented rate of growth in the many sections 
of industry, and no one knows better than 
the right hon. Gentleman how long it takes 
to switch over from one process to another— 
the process of retooling and all the rest of it. 

During this change-over it is worth while 
noticing that in the insured population un- 
employment has risen from only 0-75 per 
cent. to under 2-5 per cent. in January. 

There is one misconception I would like 
to remove. It is the suggestion that we are 
taking a great deal of the goods which people 
might be enjoying, and sending them off for 
the export trade. I do not think that is true. 
We are not holding back consumer goods. 
As a matter of fact, out of the very encourag- 
ing total of £57 million in January, the 
biggest items came from iron and steel (over 
£5 million), machinery (over £6 million), 
chemicals (nearly £5 million), vehicles and 
aircraft (nearly £5 million). 

The Government set itself to formulating 
a working plan for 1946. We set about 
reviewing the whole situation, and the first 
job we had to do was to try to see what our 
total resources of manpower were; we 
embarked on this project in what is really a 
new way of attacking the problem. We 
attacked it from the point of view of man- 
power rather than of finance—our human 
resources rather than our financial resources. 
The forecast was that by the end of 1946, 
through the gradual process of demobilisa- 
tion and change-over, the total manpower 
in the United Kingdom able and willing to 
work—men and women civilians and Service- 
men—would amount to 20,000,000. That 
compares with 20,970,000 in December, 
1945, and some 19,750,000 in 1939. The fall 
in 1946, compared with 1945, is due to the 
retirement from industry of women and old 
people. 

The next step was for all the Departments, 
representing defence, exports, building, home 
consumption, transport, and new industrial 
development to estimate and state what their 
requirements would be in manpower for 
1946. There again requirements are not so 
rigid as during the war. Some could give 
exact figures, or practically exact figures, 
others only estimates and targets. Then we 
had to put together the figure of available 
manpower and the demands of Departments 
which represent the various activities of the 
national life and see how they fitted. What 
we found, of course, was that for what we 
wanted to do our manpower was insufficient. 
We then had to set about to see how to cover 
this deficit. In fact, seeing the amount of 
cloth available, we had to see what kind of 
a coat we could produce. 

After providing for the Fighting Services, 
there remained the forecast of 18,300,000 
men and women available at the end of 1946 
for all our civil work and for the export 
industry. That was our manpower. 

Then we had to decide on the allocation. 
We had to adopt certain principles. The 
first thing was that many desirable projects 
put forward, desirable in themselves, desired 
perhaps by some section, had to be post- 





poned because they had a lower degree of 


priority than others. They were examing 
very carefully. Our general principle was 
first of all, to hold back the less essentig} 
schemes ; secondly, to push on with thoge 
essential to ordinary life or the recovery of 
industry ; thirdly, to hold back in areas of 
labour shortage ; and, fourthly, to push on 
rapidly in areas showing unemployment, that 
includes particularly those areas that were 
called ‘ depressed areas” before the war, 

On certain economic fronts there could be 
no cut. Housing is to get a very big share 
of the building labour force. Some of the 
building force is needed for factories, in addi. 
tion to which there is civil engineering work, 
Our target, which we hope to reach by the 
end of 1946, is 1,400,000 in the building 
and civil engineering industries. The second 
place in which there could be no cut was the 
export trade. In making our plans we have 
assumed the ratification by the legislature of 
the United States loan. 

Our target for the labour force directly 
engaged on exports is 1,285,000 for mid-194¢ 
and 1,555,000 at the end of 1946. That last 
figure is 405,000 more than in mid-1939, 
Already, to-day, as many persons are at 
work on exports as there were in June, 1939, 
I will say a word later about the need for 
increased productivity. It is not just numbers 
that count. Our target for the total value of 
exports in 1946 (£750,000,000) is again a 
high one, and we may not reach it. Owing 
to the time lag we shall not get payment for 
more than £600,000,000. That £750,000,000 
target compares with £258,000,000 in 1944 
and £471,000,000 in 1938. The right hon, 
Gentleman drew attention to the changes in 
value, and naturally the volume of exports 
for this year will earn much less than that 
amount at the prices ruling in 1938. We 
have worked exports up to the figure of 
£57,000,000 recorded in January, to which 
the right hon. Gentleman referred, and that 
is not a static figure. We are hoping to 
increase that month by month as we get more 
releases of labour and as we get more releases 
of factories, as changing-over industries get 
into their stride. Even when we have done 
this, there is a heavy deficit on our balance 
of payment. 

We hope, during 1946, to increase the pro- 
vision of consumption goods to a point very 
much above 1945, though certainly below 
1938. Figures would be misleading, but our 
hope is that, on the average, consumption 
goods will be somewhere about halfway back 
to pre-war standards in 1946. That is an 
all-over estimate, because it will be found 
that there are shortages here and there. 

We are faced with a shortage of manpower. 
We must see to it that it is used to the best 
advantage, and that means a changed attitude 
of mind. For years before the war we were 
accustomed to having surplus labour on the 
market, to having a large amount of unem- 
ployment, and the existence of that surplus 
labour bred in all classes an attitude of mind 
which must be changed. Less enlightened 
employers used labour wastefully ; they dis- 
regarded modern conceptions of labour 
management and the provision of amenities. 


Cheap labour has often been the enemy of 


technical advance. 

If we are short of labour, we must use what 
is available to the best advantage, and we 
must also use science to save labour. In the 
past many people—perhaps quite kindly 
people—thought it was wrong to introduce 
improvements because they threw people out 
of work. I do not think that is true to-day. 
We are moving towards asociety which makes 
full use of all its improvements. 

I should like everybody, whether engaged 
in State or private enterprise, employer or 





worker, to regard himself or herself as directly 
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concerned in this task of reconstruction, and, 
as the figures for production come out, to 

ard them as the score which is being put 
up by the team to which they belong. I 
should like them to understand that every 
individual effort has contributed towards 
reviving our prosperity, just as the efforts of 
the humblest worker contributed to our 
victory in war. 

We have great resources—industrial capa- 
city, machinery, plant, skill—adaptability, 
and enterprise. Just as, in the war, it took 
time to mobilise our full strength, so, in this 

riod of reconstruction, the development of 
our resources to the full cannot be effected 
in a few months. I want us all to realise, 
without distinction of political creed—the 
restoration of the prosperity of this country 
is not a party matter at all—that we are all 
engaged in a campaign for prosperity and 
that it will mean a tremendous amount for 
this country, but not for this country alone. 
It will mean a great deal to the world. 








Government Factories for 
Industry 


Tue Board of Trade has announced that in 
recent weeks thirty more Government factories 
have been allocated to industrial firms. These 
factories represent an area of about 4} million 
square feet, and when they get into full pro- 
duction will provide employment for up to 
20,000 people. In fifteen of the factories the 
wartime contractors will remain in occupation 
for civilian production and there will thus be 
continuity of employment. In the remainder, 
the new tenants will take over as soon as possible 
after the cessation of Government work. 

Engineering firms included in this latest list 
of factory allocations are :—Baker Perkins, 
Ltd., Jarrow ; Birtley Company, Ltd., Birtley ; 
W. and T. Avery, Ltd., Sherburn-in-Elmet ; 
Phileo Radio and Television Corporation of 
Great Britain, Ltd., Ossett; Firth-Vickers 
Stainless Steels, Ltd., Sheffield; Armstrong- 
Siddeley Motors, Ltd., Leicester; Vincent 
H.R.D. Company, Ltd., Stevenage; Plessey 
Company, Ltd., and Marine Mountings, Ltd., 
Swindon ; New Mendip Engineering Company, 
Ltd., and Murray and Baldwin (Bath), Ltd., 
Atworth ; Wellworthy Piston Rings, Ltd., and 
Weir Precision Engineering Company, Ltd., 
Salisbury; Parnall Aircraft, Ltd., Yate; 
Saunders Shipyard, Ltd., Beaumaris ; Coopers 
Mechanical Joints, Ltd., Abergavenny ; Simplex 
Electric Company, Ltd., Blythe Bridge; General 
Electric Company, Ltd., Wolverhampton ; 
Daimler Company, Ltd., Radford ; D. Hinton, 
Ltd., Exhall ; English Electric Company, Ltd., 
Preston ; Metropolitan-Vickers Electrical Com- 
pany, Ltd., Trafford Park ; Foster and Seddon, 
Ltd., Oldham ; I.C.I. (Plastics), Ltd., Rawten- 
stall; and Tullos, Ltd., Aberdeen. 

The Board of Trade has also sought agree- 
ment with Vickers-Armstrongs, Ltd., for the 
subletting of vacant in the Scotswood 
factory to Charles Churchill, Ltd., for the pro- 
duction of machine tools, and to Aveling- 
Barford, Ltd., for the production of builders’ 
and contractors’ plant. The Rolls-Royce 
factory at Hillington, Glasgow—with the 
exception of the foundry, which has been 
acquired by Renfrew Foundries, Ltd.—has 
been handed over to Scottish Industrial Estates 
Ltd. Three blocks of the factory have already 
been allocated to the Hoffmann Manufacturing 
Company, Ltd., the Scottish Co-operative 
Wholesale Society, and to Atholl Steel Houses. 
Rolls-Royce, Ltd., will remain in occupation of 
parts of the factory until the completion of its 
acro-engine contracts. 

In all, 205 Government factories, with an area 
of approximately 51 million square feet, have 

now been allocated to private industry or to 
use by the Government for training and 
research centres and disposals depots. It is 
estimated that employment will be provided in 
them for between 300,000 and 400,000 people. 





Furstenland Bridge, Switzerland 


ee 


HE concrete arch bridge illustrated on this 

page was opened to traffic during the war. 
It is known as the Furstenland Bridge, and is 
on the road between St. Gallen and Ziirich, in 
Switzerland. It was built to replace an old stone 
viaduct. The arch has a span of 442ft. and the 
rise to the crown above the springing is 148ft. 
The bridge crosses the Sitter River. 





The two arch ribs have fixed ends and a 


per square inch at twenty-eight days. Rein- 
forcement bars for the ma.n arch were of h‘gh- 
tensile chromium steel providing an ultimate 
tensile strength of 85,000 lb. per square inch 
and a yield strength of 55,400 lb. per square 
inch. Designed stresses lay between 22,700 lb. 
and 26,000 lb. per square inch. In addition to 
live and dead loads, wind pressure, and braking 
stresses, the bridge was designed to accom- 





FURSTENLAND BRIDGE, SWITZERLAND 


slightly trapezoidal cross section. These ribs 
are 7ft. 8in. deep by 5ft. 2in. wide at the crown 
and 14ft. 2in. deep by 7ft. 6in. wide at the 
springing. Eight transverse beams connecting 
the ribs form the wind bracing. As shown by a 
cross section drawing, the deck, 47ft. wide, is 
carried by four longitudinal beams. There is 





a 23ft. roadway, two cycle tracks each 5ft. 6in. 
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Cross SECTIONS 


wide, and two footpaths 6ft. 4in. wide, the latter 
carried on cantilevers. Approach viaducts on 
each side of the arch consist of continuous 
girder span carried on concrete portal frames of 
light and elegant construction, and the total 
length amounts to 1609ft. 

The concrete used in the construction of the 
bridge was vibrated in place. Tests on 8in, 





cubes indicated a crushing strength of 6400 lb, 





modate shrinkage equivalent to a fall in tem- 
perature of 20 deg. Cent., and for variations of 
temperature of +20 deg. Cent. For the erection 
of the arch a falsework lattice timber arch was 
employed. 

Before being opened to traffic, the bridge was 
subjected to a test load. Eight 10-ton vehicles 
were so disposed as to produce the maximum 





OF ARCH 


stresses at various sections of the bridge. The 
maximum deflection at the crown of the arch 
was found to be only 1-05 mm., a result in 
accordance with calculations. The bridge was 
designed by A. Brunner, of St. Gallen, and 
Ch. Chopard, of Ziirich, and was built by a 
group of contractors (H. Ruesch, J. Muller and 
Co., Sigrist and Co., and Zublin) It cost about 
£125,000. 
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Peat Combustion for Industrial 
Steam Heating* 
By A. J. WOODS} 


THis paper is: the result of investigations 
and tests carried out during the past 
few years by Hospitals’ Trust, Ltd., on 
its boiler-house plant at Ballsbridge, Dublin. 
It is concerned mainly with the efficient 
utilisation of peat for steam raising for 





For reference purposes the boilers are known 
as :— 
No. 1 boiler: The coal-burning boiler, 
which still retains the Hodgkinson stoker. 
No. 2 boiler : The converted boiler. 
No. 3 boiler : The double-furnace boiler. 


PRE-WAR OPERATION OF BOILER-HOUSE 


Before the war the Hospitals’ Trust carried 
the winter load, which included heating and 
cooking, on the single-flue boilers, using Scotch 
or Cumberland coal of good quality and of a 
size suitable for the machine stokers. During 


Fic. 1—Inierior of Hospitals’ Trust Building 


industrial and large-scale purposes. The 
Hospitals’. Trust boiler plant was installed 
to meet the requirements of the new head- 
quarters premises at Ballsbridge,. built in 
1938. The Trust is a large employer of 
labour, having had as many as 4000 work- 
ing in premises which cover approximately 
4 acres. A photograph of the interior of 
the building taken before fitting it out is 
reproduced in Fig. 1. 

It will be seen therefore that the steam-raising 
installation has to be of considerable magnitude 
in order to provide all the heating, ventilation, 
hot water, and cooking required. The heating 
of the premises is on the “ Plenum” system, 
air which has previously been cleaned and 
heated being distributed by centrifugal fans 
through lines of ducting throughout the 
building, and a proportion of this air 
being returned and recirculated, the remainder 
escaping to the atmosphere. The heat for 
the heating of the air is supplied by 
steam from the boiler house, but the 
power for driving the fans and machinery is 
taken. from the public electricity supply 
system. This load includes fifty-nine motors, 
aggregating 235 H.P. The lighting of 
the premises, which is also obtained 
from the public supply, aggregates 450 
kW, comprising 3000 lamps of 150 watts 
each. 

The boiler-house building is about 120ft. 
away from the main building, to which steam is 
conveyed by an underground main. In Fig. 2 
are shown the boiler-house and arrangements 
for storing turf in ricks. The three boiler units 
are of the Super-Economic type. Two of them 
are duplicate, single-furnace boilers, intended 
for use with coal and rated at 8000 Ib. per hour 
each. They were both fitted with Hodgkinson 
furnaces and stokers, but one of them was sub- 
sequently converted for use with peat (Fig. 3). 
Both these boilers have induced draught fans 
of 10 H.P. each. The third boiler is of the 
double-furnace type, and was supplied by 
Messrs. Danks, of Netherton, the manufac- 
turers, as suitable for burning peat or coal. It 
is rated at 5000 lb. per hour, and is fitted with 
forced and induced draught fans. 





* Paper read before the Engineering and Scientific 
Association, Ireland. 
¢ Chief Engineer, Irish Hospitals’ Trust, Ltd., Dublin. 


the summer the company worked the small 
double-furnace boiler, the steam being then 
required mainly for the canteen and kitchen. 
The summer fuel used was either peat or coal, 
or a mixture of the two, hand-fired. 

The annual consumption of peat up to 1941 
was from 150 to 200 tons. Machine-won peat 
was used and it was found satisfactory. In 1939 
the cost of fuel delivered to the bunkers was 
coal 44s. per ton and peat 28s. per ton. Assum- 


a mixture of peat and coal or bitumen, but this 
possibility was due to the fact that steam 
demand had been considerably reduced, op 
account of the reduction in the number of staff 
employed. When the Eire Department of 
Supplies came to occupy portion of the build. 
ings, the steam demand again increased gyb. 
stantially, and as the coal position had become 
very much worse, it was decided to adventure 
into the business of cutting and saving a supply 
of peat for the Trust’s own purposes. 

With the advice of the Turf Development 
Board and the assistance of their engineer, g 
suitable bog was ‘selected in County Kildare, 
In the first season—1941—some 400 to 500 tons 
of peat was cut and saved. During the follow. 
ing years the production was increased pro. 
gressively, and in 1945 it reached almost 2000 
tons. The peat is good brown peat, and has 
always been saved in reasonably dry condition 
containing from 30 to 35 per cent. of moisture 


Bor.ER CONVERSION AND TRIALS 


As the two larger boilers, Nos. 1 and 2, were 
not equipped to burn peat, and as the turbine 
furnace on No. 3 had proved successful with 
peat, it was decided to convert No. 2 boiler by 
removing the stoker and furnace and fitting a 
turbine furnace with fan-forced draught. It 
was first arranged to carry out some tests to 
ascertain the peat-burning capabilities of the 
old grate without the machine stoker, which 
was removed and the boiler hand-fired. The 
furnace front opening had also to be enlarged, 
as the original opening was too small to permit 
of hand-firing. The air admission area between 
the fire-bars was also increased by about 20 per 
cent. On this test the average evaporation was 
2100 Ib. per hour, or slightly over 25 per cent. of 
the rated evaporation with good bituminous coal. 
The efficiency was approximately 63 per cent. 

An emergency forced draught was then 
rigged up by arranging ducting to bring air 
from one of the induced draught fans. With 
this arrangement an average evaporation of 
3430 Ib. per hour, or some 42 per cent. of the 
coal rating, was obtained. The efficiency was 
55 percent. After this experiment the old furnace 
and boiler front were removed, and the fitting of 
the turbine furnace was proceeded with. 

When the conversion work was finished, a 
further test was carried out with the main 





object of ascertaining how much steam could 








ing an average calorific value for coal of 12,000 
B.Th.U. per lb. and for anhydrous turf of 
10,000, it is evident from the figures that on 
heating value alone there was not much differ- 
ence between coal and peat. Apart from calorific 
value, the extra cost of storing and firing the 
peat told against it, but, on the other hand, the 
absence of clinkering and the cost of the ash 
handling was in favour of peat. 


War CONDITIONS IN THE BotLeR-HovusE 
In the early years of the war it was possible 





to meet steam requirements by burning peat or 





Fic. 2—Peat Storage Ricks and Boiler - House 


be obtained from the boiler with peat as fuel. 
The average evaporation obtained on this test 
was 8842lb. per hour, or some 10 per cent. 
greater than the coal rating. The efficiency in 
this case was 61 per cent., which, although low, 
was reasonably good under the working con- 
ditions. The fuel used in this test was unusually 
dry, having a moisture content of 24 per cent. 
and of a calorific value, as fired, of 7575 B.Th.U. 
per lb. The fuel was hand-won peat. In the 
two earlier tests before conversion the fuel was 
also hand-won, but with a somewhat lower 
calorific value, i.e., 6700 and 6550 B.Th.U. as 
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fired, and a higher percentage of moisture, %.¢., 
29 and 33 per cent. 

With machine-won peat of 32 per cent. 
moisture, an evaporation of 9200 1b. per hour 
was obtained. This figure was considerably 
higher than that usually obtained with coal, 
and the efficiency was correspondingly low, 
being 61 per cent. The purpose of this test 
at this rate of evaporation was to ascertain 
what load could be carried in an emergency. 
A test with machine-won peat of 35 per cent. 
moisture working at an average evaporation of 
6175 lb. per hour, gave an efficiency of 73 per 
cent. This evaporation might be regarded as 
the rate at which the boiler should be worked 
normally with peat. With Lullymore briquettes 
of 12-5 per cent. moisture, working at an 
evaporation of 7725 lb. per hour, an efficiency 
of 70°5 per cent. was obtained. 

At the same time a number of tests were 
carried out on the double-flue boiler (No. 3), 
which is rated at 5000 1b. per hour with coal. 
Various types of peat were used, and in all cases 
it was found possible to steam at from 100 to 
140 per cent. of the manufacturer’s rating. 





Fic. 3—Converted Peat- Burning Boiler 


With Clonsast machine-won peat of 42-6 per 
cent. moisture, there was obtained an average 
evaporation of 5374 lb. per hour, an evapora- 
tion per lb. of fuel (from and at) of 3-55Ib., and 
an efficiency of 63-8 per cent. With Lullymore 
briquettes of 15-2 per cent. moisture there 
was obtained an average evaporation of 7382 Ib. 
per hour, an evaporation per lb. of fuel (from 
and at) of 5-35 lb., and an efficiency of 69-8 per 
cent. (This test with briquettes, however, 
lasted only three hours.) 

With hand-won peat of 24 per cent. moisture 
and a calorific value of 7575 B.Th.U., as fired, 
there was obtained an average evaporation of 
7023 Ib. per hour, an evaporation per Ib. of 
fuel (from and at) of 5-09 Ib., and an efficiency 
of 65 per cent. With sub-standard peat of 
33-7 per cent. moisture and calorific value of 
6001 B.Th.U., as fired, there was obtained an 
average evaporation of 58131lb. per hour, an 
evaporation per lb. of fuel (from and at) of 
3:73 lb., and an efficiency of 60-1 per cent. 


Sream NozziE Forcep DRavuGHT 


In all the tests recorded the forced draught 
was obtained from a fan, and the steam nozzles 
which are also fitted were not made use of. 
However, as a matter of interest, a test was 
carried out on No. 2 boiler with draught from 
the steam nozzles, the fan being shut down. 
The evaporation obtained was 4300 Ib. per hour, 
or approximately 50 pér cent. of the evapora- 
tion obtained from the same fuel and using fan- 
forced draught. It is plain that fan-forced 





draught is much more suitable for burning peat. 


The steam nozzles were calculated as using 
some 120 Ib. of steam per hour. The fan-forced 
draught used approximately | unit of electricity 
per hour. 
From the figures given for evaporation it 
would at first appear that the double-flue type 
boiler was the more suitable for peat, but the 
question is a controversial one. Some boiler 
manufacturers favour the double flue, but the 
author feels that here the higher evaporation is 
offset to a certain extent by the lower efficiency. 
Other advantages of the single-flue boiler are 
the lower firing position possible and the lower 
first costs. 
In practically all the tests on these two boilers 
in which “ standard ” peat was used (peat with 
approximately 30 per cent. moisture), the 
actual evaporations obtained were over 4 lb. 
of steam per lb. of fuel fired, which may be 
taken as a good standard figure. In one of the 
tests (with Lullymore briquettes) a figure was 
obtained of 5-85 1b. of steam per lb. of fuel 
actual, or 6-31 Ib. from and at 212 deg. Fah. 
Peat is quicker to respond to forced draught 





than coal, the combustion chamber working 


temperature being reached in less time. It is 
not at all suggested that in other coal-burning 
steam boilers one can obtain high evaporations 
and high efficiencies from peat by exchanging 
the present furnaces for turbine furnaces. The 
‘“* Super-Economic ”’ type of boiler seems well 
suited for burning peat economically, and the 
mechanical induced draught, combined with the 
fan-forced draught of the turbine furnace, gives 
great flexibility in meeting the combustion air 
requirements of different types of fuel. Balanced 
draught is a necessity in order to obtain 
economic working with boilers burning peat and 
fired -by hand, because the fires have to be fed 
so often that the fire-doors are open for con- 
siderable periods, and a great deal of unneces- 
sary air would gain access to the furnace if the 
draught were not balanced. With balanced 
draught it makes comparatively little difference 
whether the furnace door is open or not. 


COMPARISON WITH COAL 


For the purpose of a rough comparison with 
coal a test was carried out on No. 1 boiler with 
the Hodgkinson stoker using bituminous coal 
of a not very high quality, the ash content 
being high and the coal having a tendency to 
clinker on the bars. The evaporation per hour 
was 7179 lb. and the evaporation per lb. of fuel 
from and at 212 deg. Fah. was 8-14. The test 
figures for the coal are not yet to hand, so that 
the efficiency is not set out. Tests carried out 
elsewhere on a similar type of boiler, but of a 
different size and with good coal have given 


A trial run was also made on No. 2 converted 
boiler, using somewhat similar coal. The 
evaporation per hour was 7008lb. and the 
evaporation per lb. of fuel from and at 212 deg. 
Fah. was 8-02 lb.; the efficiency was 66 per cent. 


TRIAL witH WET PEaT 


A further trial was made on No. 2 boiler, 
using wet peat which was used in another 
industrial steam-raising installation, in which 
three Lancashire boilers fitted with steam jet 
turbine furnaces were in use. The steam was 
being raised with emergency coal and peat, and 
the evaporations were reported as being less 
than one-quarter of the rated evaporations. 

The author subsequently arranged for a 
supply of this fuel and having adjusted the 
steam load to what was considered a workable 
rate—considering the high moisture content of 
the fuel—proceeded with the trial. After firing 
for three or four minutes, the fuel bed was 
found to be rather dead in appearance, and from 
this time on the boiler pressure decreased 
rapidly, and in less than thirty minutes the trial 
had to be discontinued. Here it was evident 
that the boiler and grate system would not 
burn this peat, which was found later to 
contain 65 per cent. moisture. 


MAINTENANCE 


The cost of repairs and maintenance of the. 
boiler-house installation has been very low. 
Repairs to brickwork—combustion chamber, 
arches, and rings—were negligible; in fact, 
only in 1944 were minor repairs to brickwork 
necessary. Furnace grates, bars, &c., have 
required no repairs or replacements. The 
author was rather anxious in the early years 
about the boiler tubes, especially on the No. 3 
boiler, where for two years the day-to-day steam- 
ing was roughly 20 per cent. over the rated 
capacity of the boiler, but no trouble was 
encountered, and, in fact, there was a tempta- 
tion at times of scarcity to use the spare tubes 
for other purposes. The tubes are cleaned every 
four weeks and the flues every six or eight weeks. 

The general operation of the boilers and 
boiler-house equipment is carefully supervised 
and recorded. Care is taken that boilers are 
not pushed from banked-down position to full 
steaming. Banking down is carried out by 
drawing live fuel to the front plate and covering 
with } cwt. to 1 cwt. of damp peat mould and 
setting back dampers. 


FINANCIAL CONSIDERATIONS 


Having dealt with the technical problems of 
using peat in this particular installation, there 
still remains the financial problem, which is 
perhaps a secondary matter at the moment, 
but which will assume prominence later on. 
The author has frequently been asked, “‘ Do 
you propose to burn peat post-war?” The 
answer is ‘“‘ Yes, if peat of a good standard 
quality at an economic price can be obtained.” 
In order to ascertain what would be an 
economic cost for peat for steam raising, factors 
other than technical ones have to be taken into 
account. The utilisation of peat as an econo- 
mical means of raising steam is governed by the 
cost of steam coal at the location of factory or 
institution. The cost of coal to the Trust has 
risen during the last few years by roughly 100 
per cent., and it is presumed safe to say that 
the Trust cannot expect again to obtain a 
reasonably good steam coal at anything like 
pre-war price. In fact, it is possible that prices 
may increase in the near future, and informa- 
tion is to the effect that coal on our east and 
south seaboard will be around 70s. to 74s. per ton. 
The peat price does not include any figure for 
ricking and storing. It is necessary to take into 
account the fact that peat in the non-briquetted 
form is very bulky and requires considerably 
more space for storage than coal, if continuous 
operation of a plant is to be provided for. 

An examination of the results detailed shows 
that under favourable conditions and circum- 
stances, peat as a fuel can be economically 
utilised for the production of power, using 
suitable steam generators. The controlling 
factor which determines the use of peat is the 
cost of winning and delivering a suitable dry 
standard of this fuel, and here it must be pointed 
out that wet peat is quite unsuitable if reason- 





efficiencies as high as 83 per cent. . 


able evaporations are to be obtained. 
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Dust Collection Plant 


In the accompanying engravings we illustrate 
new dust collection equipment, known as the 
“* Aerotec ’’ dust collector, which is made by 
Prat-Daniel (Stanmore), Ltd., of Dalston 
Gardens, Stanmore, Middlesex. Although 
developed for special wartime requirements, the 
equipment is stated to be suitable for industrial 
use in removing valuable or obnoxious dust 
from air or gas. 

The “ Aerotec ” collector is made in various 
sizes and can be large or small to suit the 
particular circumstances, but in principle it 
consists of a standardised tubular collector 
element, through which the air is passed and 
which by centrifugal action separates the dust 
from the air. The tube element is made in 
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DIAGRAM OF DUST COLLECTOR 


several standard sizes, the choice of which 
depends on the efficiency of collection required 
and on the permissible pressure drop across the 
collector. Other factors being equal, the 
smaller the tube diameter the greater the swirl 
and therefore the higher the efficiency of 
collection. Our illustration shows in diagram- 
matic form tubular elements mounted within a 
casing. Dust-laden air enters each tube 
tangentially through two narrow slots in the 
outer tube and whirls downwards, throwing out 





tube. The maker’s curves show an efficiency 
with 2in. tubes of almost 100 per cent. in 
removing particles down to 25 microns, and over 
90 per cent. for dust sizes down to 10 microns. 
It is stated that carefully conducted tests have 
shown that the actual velocity of the gas or air 
in the collector tubes has little influence on the 
efficiency over a wide range of operation, and 
that therefore the pressure drop can be chosen 
to suit plant conditions. The efficiency, how- 
ever, is adversely affected if the parts are not 
accurately made, and consequently considerable 











COLLECTOR WITH 25 2-INCH TUBES 


care is taken in manufacture to ensure a high 
degree of . Standard tubes are of 
mild steel, but for special applications the tubes 
can be supplied galvanised, in stainless steel, or 
in plastic material. 

The number of ways in which the elements 
can be built up to form dust collection plant is 
many; for industrial use it is usually better 
to design specially for each application. The 
firm can design and supply. complete installa- 
tions, including hoods, ducts, and fans. Amongst 
the applications for which the equipment is 
suitable are the supply of clean air for cooling of 
machinery or manufactured parts ; the removal 








COLLECTOR 


the dust against the inside wall of the outer 
tube. This dust slides down and is discharged 
through a circular opening in the bottom cone 
into a sealed dust hopper, usually arranged to 
be common to a number of collector tubes. The 
downward direction of the air is reversed when 
the bottom of the inner tube is reached and it 

up through the inner tube to a common 
outlet chamber, connected by suitable ducting 
to a fan or exhauster. 

A typical collector comprising twenty-five 
2in. tubes is illustrated herewith. The size of 
tube most commonly used is 2in. in diameter, 
but the equipment is also made in 3in. and 6in. 
sizes, which are more suitable where the pressure 
drop must be kept low and where large volumes 
of gas are handled, such as boiler flue gases. A 
typical equipment of this type is illustrated 
ready for test in another engraving. It com- 
prises 204 6in. elements and has been designed 
for removing flue dust from a 100,000 lb. per 
hour pulverised fuel-fired boiler installation. 

It is claimed that the efficiency of collection 
is high, particularly with the smal] 2in. diameter 


WITH 204 6-INCH TUBES FOR 100,000 LB. PER HOUR BOILER 








INSTALLATION 


of valuable dust from air; air conditioning ; 
and the removal of dust from flue gases. 








Accurate Temperature Control 


Ir is difficult to make the best use of the 
inherent accuracy of the toluene temperature 
regulator applied to thermostatic control with- 
out some precise means of regulating the power 
input. Owing to the large heat capacity of the 
toluene bulb, there is a natural tendency for the 
regulator to allow a considerable over-run of 
temperature if the rate of change is more than 
a few tenths of a degree per minute. By fitting 
@ proportioning head made by Sunvic Controls 
Ltd., Stanhope House, Kean Street, Aldwych, 
W.C.2., to any standard toluene regulator, 
the power input to the heater can be accurately 
and automatically adjusted to balance the 
heat losses at the operating temperature. 
By this means the closeness of regulation 
attainable in practice can be greatly improved, 





ia 


and the makers claim that stability of temper. 
ture control can be achieved to within approxi. 
mately 5 milli-degrees. 

The Sunvic proportioning head, illustrateg 
in the accompanying engraving, consists of three 
main components, namely, a needle contact 4 
attached to a bimetal heater in the housing B, 
and an adjusting knob C, which controls the 
desired setting. This arrangement works jp 
conjunction with a Sunvic electronic relay ang 
a toluene temperature regulator controlling the 
temperature of a liquid bath in the followi 
manner :—The cycle of operations starts with 
the bath heater switched on and the bath tem. 
perature rising. The mercury column in the 
tube D is connected to the taluene bulb, which 
is immersed in the bath, and as the temperature 
increases the mercury column rises until it 
touches the contact A. When this happens 
circuit, via the leads E is completed in the 
electronic relay, and the operating contacts of 
the relay open, thus breaking the bath heater 
circuit and the bimetal heater circuit. The 
bimetal then cools and raises the contact A out 

















PROPORTIONING HEAD OF TOLUENE 
REGULATOR 


of the mercury, whereupon the relay contacts 
close, the bath heater and the bimetal heater are 
re- i and the cycle of operations is 
repeated. As the mercury column rises, the 
bimetal will take longer to cool sufficiently to 
raise the contact out of the mercury, and so 
reclose the heater circuit. Hence the ratio of 
“on” to “off” time of the bath heater will 
fall steadily. and the average input power will 
decrease until it exactly balances the heat losses, 
when the temperature will remain constant. 

Actual performance curves taken on a typical 
installation emphasise in a striking way the fine 
regulation that is possible with the use of the 
proportioning head, In a test with the propor- 
tioning head energised and with the power 
input corresponding to a rate of change of 
0-06 deg. Cent. per minute, it is found that the 
bath temperature fluctuates by not more than 
0-025 deg. about the final steady value which is 
attained within seven minutes. Under the same 
conditions, except that the proportioning head 
is de-energised, it is found that temperature 
fluctuations of the order of 0-1 deg. Cent. persist 
after sixteen minutes. 

The apparatus described is suitable for A.C. 
operation only, and the makers can cater for 
certain variations in the form of fixing, the 
diameter of the open end of the glass tube. and 
the depth of the top of the mercury column 
below the top of the tube. 
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Canadian Engineering Notes 


Petitcodiac Tidal Power Scheme 


Tue high hopes entertained that the 
long-proposed development on the Petitcodiac 
River, in South-Eastern New Brunswick, 
utilising the tidal waters of the Bay of Fundy 
as the source of a great electric power develop- 
ment, have been dimmed in view of the report 
of the engineers who have been conducting a 
survey for the past year and have tabled 
it in the Canadian House of Commons. 
The report, compiled by H. G. Acres and Co., 
consulting engineers, of Niagara Falls, Ontario, 
states that because of the capital and operating 
costs involved the project would not be 
economically sound, and that the need of the 
maritime provinces for cheap electrical energy 
could be provided much more cheaply by the 
construction of steam plants, which would use 
maritime coal, than by the Petitcodiac project. 
No industry which took its power from the 
Petitcodiac development and paid in full the 
cost of development of the energy there would 
be able to compete with corresponding indus- 
tries in Eastern Canada or the United States in 
view of the much lower rates for power available 
elsewhere. The report estimates that the lowest 
cost of construction of the tidal scheme would 
be three times that of a steam plant and that 
the operating costs would be some eight times 
as great. As regards the amount of power that 
could be developed on the Petitcodiac, the 
report says that, under the most favourable 
conditions, 76,000 H.P., or better, would be the 
maximum that could be developed from tidal 
waters on the site for 100 per cent. of the time, 
175,000 H.P. for half the time, and that, for 
brief periods in the rise and fall of the tide, a 
maximum output of 280,500 H.P. could be 
developed. The report estimates the cost of a 
hydro-electric plant at the site would be 
155,667,485 dollars and that the cost of power 
continually developed would average 5-47 cents 
per kilowatt-hour, to which would have to be 
added the cost of transmission and distribution. 
The report also takes into consideration the 
possibility of combining a steam plant for a 
peak load of 270,000 H.P. with the tidal scheme 
to carry the load during cyclic periods when 
the latter cannot operate. Such a steam plant 
would cost 22,000,000 dollars, making the total 
cost of the hydro-electric and peak-load steam 
plant 177,667,485 dollars. A modern steam- 
operated electrical plant with coal as fuel and 
a capacity of 270,000 H.P., equal to the com- 
bined tidal and steam plant output, would cost 
35,000,000 dollars to build and the operating 
cost of such a steam plant would be but seven- 
tenths of a cent per kilowatt-hour for the same 
annual output of kilowatt-hours as the com- 
bined plant. 

The investigation was the result of a unanim- 
ous report of a committee of the Senate follow- 
ing the hearing of witnesses, and it was given 
unanimous support by the Senate. The investi- 
gation was put under way in July, 1944. The 
development of the Petitcodiac project has 
been to the fore for generations, and it was 
claimed for it that some 450,000 H.P. could be 
developed there at the lowest rate in Canada. 


Hydro-Electric Projects 


With plans completed for three large 
projects, the province of Ontario is about to 
embark on a 200,000,000-dollar hydro-electric 
programme, and it has been announced by Dr. 
T. H. Hogg, Chairman of the Ontario Hydro- 
Electric Commission, that initial work will 
begin next spring. The largest project in the 
programme will be the construction of a 
50,000,000-dollar power plant at Des Joachims, 
some 160 miles north-west of Ottawa, on the 
Upper Ottawa River, which will involve 
expenditure of an additional 20,000,000 dollars 
for incidental transmission lines and terminal 
stations, The new plant will have a rated 
capacity of more than 400,000 H.P. The 
project will include the building of a dam, 
2500ft. long and 135ft. high. Water impounded 
by the main dam will form a lake about a mile 
wide and extending back about 80 miles. Other 


include the construction of a new power plant 
at Stewartville, on the Madawaska River, about 
70 miles north-west of Ottawa, generating 
70,000 H.P.; and an extension of the existing 
plant at DeCew Falls, on the Welland River. 
Each of the plants will cost approximately 
7,500,000 dollars. Costs will be borne pro- 
portionally by the Government of Ontario, the 
Ontario Hydro-Electric C-mmission, and the 
Toronto Hydro-Electric Commission. It is 
expected that power from the Des Joachims 
plant will be available by 1949, with the DeCew 
extension going into production in the summer 
of 1947, and the Stewartville plant in the 
autumn of the same year. 


* Northern Ontario Project 


In the near future the Ontario Hydro- 

Electric Power Commission will start con- 
struction of a new 45,000 H.P. development on 
the Aquasabon River, in Northern Ontario. 
The primary object of the undertaking is to 
supply power for a large sulphate pulp mill 
which the Kimberley-Clark Corporation of 
Canada, Ltd., will erect on a site approxi- 
mately 2 miles north of the river’s outlet into 
Lake Superior and 7 miles east of Schrieber, at 
a cost of 16,000,000 dollars, including pulp mill 
and townsite. 
The new power development, which will be 
tied into the Thunder Bay system, will call for 
the expenditure of 8,500,000 dollars, and will 
provide employment for 400 men. A trans- 
mission line, linking the new plant with the 
Commission’s Alexander Landing Development 
on the Nipigon River—a distance of approxi- 
mately 70 miles—will be constructed at a cost 
of some 1,500,000 dollars. The new plant, 
combined with the transmission line, will 
therefore represent an overall estimated cost 
of 10,000,000 dollars. 
A highly advantageous factor in the con- 
struction of this new hydro plant is the Long 
Lake diversion completed by the Commission in 
1938, through which a portion of the river flow 
northward to James Bay was re-routed south- 
ward to the Great Lakes. The original object 
in effecting this diversion was to provide 
channels so that valuable stands of pulp wood 
on limits adjacent to the Kenogami River— 
a tributary of the northward-flowing Albany— 
could be cut and transported by water carriage 
to Lake Superior. A dam was built on the 
Kenogami River, 15 miles north of the outlet 
of Long Lake; a channel, 20,119ft. long, 
ieading from the south end of the lake to the 
control dam, was constructed ; sluices and a log 
slide were built and minor channel improve- 
ments were made downstream from the control 
dam. These structures control and convey the 
major part of the run-off from an area of 1630 
square miles southerly into the Aquasabon 


transportation of pulpwood and of diverting 
water to the Great Lakes system for develop- 
ment of power at Niagara Falls and elsewhere, 
the project has greatly increased the potential 
power on the Aquasabon River near its mouth, 
where, in the course of a few miles, the river 
falls some 300ft. in a series of rapids which the 
Commission is now in a splendid position to 
develop in the interests of consumers in its 
Thunder Bay system. 

The water diverted through the control dam 
since January, 1941, has averaged 1390 cubic 
feet per second. The new power site will have 
available, in addition to the diverted water, 
the natural run-off of the Aquasabon River 
between the control dam and the new power 
dam which will be constructed by the Com- 
mission. This dam, to be built upstream from 
the Canadian Pacific Railway, will raise the 
water level at the site and create a large head of 
pond, thus permitting a power station of 
45,000 H.P. capacity to be built, using a head 
of 300ft. 


Pulp and Paper 
Canada’s vast pulp and paper industry 


continues to forge ahead. In spite of the fact 
that in 1944 the industry produced 1-6 million 


pleted in the autumn of 1947. 


of all grades, including nearly 3 million tons of 
newsprint, production totals during 1945 were 
generally higher. Newsprint output, for 
example, increased by more than 8 per cent. 
Pulp production increased over the 1944 total, 
but the industry retained a larger quantity for 
further processing. Thus, pulp exports have 
been maintained at about the same level as in 
the preceding year. The total output of paper- 
board, book, writing, and other papers was 
marginally higher than in 1944. 

During the war Canadian pulp and paper 
output was greatly expanded. Indeed, an 
increased output was a war essential. How the 
industry met the need is revealed in the 
statistics. Pulp wood production in the six 
war years was one-third greater than the 
average of the 1935-39 years. By 1942 pulp 
exports to Britain and the United States had 
doubled the 1939 figure. From 1939 to 1941 
newsprint output had been increased from 
2-9 million to 3-4 million tons, and the total 
production of other papers and paperboard 
from 1938 to date has almost doubled. This 
record was achieved in spite of severe restric- 
tions in the use of hydro-electric power ; more- 
over, the industry faced a manpower problem 
because 12,000 men, normally about one-third 
of the working force at the mills, enlisted to 
serve their country in uniform. 


Hydro-Electric Progress 

The annual review of hydro-electric 
progress in Canada, prepared by the Dominion 
Water and Power Bureau, Department of 
Mines and Resources, disclosed that readjust- 
ment preceding and following the end of the 
war has had a varied effect on the development 
and use of water power resources in various 
parts of the Dominion. In certain regions, 
where war production was great and where 
power facilities were greatly expanded during 
the war years, there has been a cessation of new 
development and some curtailment in the 
generation of electric energy. In other regions, 
where new undertakings had been delayed due 
to war restrictions and shortages of materials, 
construction was commended or plans were 
being made for a number of hydro-electric 
projects. 
The only new installation of significance 
during 1945 was the addition of a 19,000 H.P. 
unit to the Alexander plant of the Hydro- 
Electric Power Commission of Ontario. This 


addition, together with adjustments brought 
about by a re-analysis of developed water power 
in Ontario, established the total water power 
installation in Canada at the end of the year at 


10,283,610 HLP. Developments under con- 


struction or in active prospect in British 
Columbia, Alberta, Manitoba, Ontario, and 
Quebec should add substantially to this total 


River and thence to Lake Superior, about 7 miles | during the next few years. 
east of Schrieber. 
Besides serving the purposes of providing: for New Steam Plant 


In announcing plans of the New 


Brunswick Electric Power Commission to build 
an additional steam generation plant in North- 
West New Brunswick, near Chatham, the Com- 
mission estimated the cost around 2 million 
dollars. 


Hon. J. G. Boucher, Chairman of the Com- 


mission, announced that in order to speed up 
the Commission’s rural electrification pro- 
gramme the province would be divided into 
larger districts, headed by competent electrical 
engineers. Each district will be complete in 
the matter of crews and equipment to expedite 
the service in every way possible. 
to meet the increasing demand for electrical 
service in the rural districts, the Commission 
has ordered the purchase of a turbo-generator 
and high-pressure steam unit, both of which 
will be instailed in the new plant to be situated 
with facilities for both water and railborne coal. 


This year, 


It is e the new plant will be com- 


It will be of 


16,150 H.P. and will add substantially to the 
Commission’s five plants in the province, 
which now produce annually some 37,590 H.P. 
Present plants are the steam plant at Grand 
Lake, hydro plants at Musquash and Kouchi- 
bouguac, and diesel-operated plants at Grand 








projects covered in the expansion programme 





tons of pulp for sale and 4 million tons of paper 
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Industrial and Labour Notes 


The Government’s Production Campaign 


At a meeting of the T.U.C. General 
Council last week, consideration was given to 
the arrangements for the conference of trade 
union executives which was convened at the 
invitation of the Government, and which took 
place in London on Wednesday, March 6th. 
The conference was addressed by the Prime 
Minister, by Mr. Ernest Bevin, and by Mr. 
George Isaacs, Minister of Labour, and over 
1500 delegates were expected to attend. In 
order to give opportunity for full consultation 
and discussion of important questions arising 
out of the present manpower position and the 
shortages of essential materials, the conference 
was held in private. A meeting representative 
of employers’ organisations was arranged to 
take place yesterday, and was also addressed 
by members of the Government. 

These two conferences and the Prime 
Minister’s broadcast marked the opening of a 
Government campaign for increased production 
for export, for the home market, and for the 
re-equipment of industry. It is understood 
that a series of regional conferences is being 
arranged to take place in Manchester, Birming- 
ham, Leeds, Newcastle-upon-Tyne, Cardiff, 
Nottingham, and Glasgow. Invitations to these 
conferences are being extended to employers 
and trade union leaders, with the idea of making 
a direct approach, both to those responsible for 
production and for the organisation of workers. 


The Prime Minister’s Appeal 


The Government’s campaign for in- 
creased production in industry, referred to in 
the preceding note, was opened by the Prime 
Minister, Mr. Attlee, in a broadcast talk on 
Sunday evening, March 3rd. He spoke of the 
task which the people of Britain had to accom- 
plish in order to get the country successfully 
through a very difficult period. 

Later in the broadcast, the Prime Minister 
dealt with the necessity of using the country’s 
labour force to the full, and asked employers 
and workers to remember how much depended 
on continuity of effort. In this country, he 
said, we had set an example to the whole world 
in the machinery which had been set up, for the 
most part voluntarily, for the settlement of 
disputes, and he appealed to employers to deal 
quickly with grievances, and to workers to use 
the machinery of settlement and not to resort 
to unnecessary strikes. 

Mr. Attlee called upon trade unionists to look 
carefully to see whether there were not customs 
and rules established for the protection of the 
worker before the days of full employment 
which were to-day unnecessary and hampering 
‘to full production. He also asked employers 
to throw aside any restrictions of output calcu- 
lated to create artificial shortages. In this 
country, the Prime Minister concluded, we had 
great resources in factories, machinery, and 
plant of every kind, a fertile soil, and, above all, 
a people second to none in energy, skill, adapta- 
bility, and resolution, a people who was always 
at its greatest when difficulties had to be faced. 
He had not the slightest doubt that we should 
come triumphantly through this testing time of 
1946 just as we came through 1940. 


British Overseas Trade 


** Accounts Relating to the Trade and 
Navigation of the United Kingdom, January, 
1946,” were published by H.M. Stationery 
Office on Saturday last, and show that the total 
value of all classes of goods exported in Janu- 
ary was £57,119,000, compared with £43,509,000 
for the month of December, 1945. It is pointed 
out, however, that, as in the two preceding 
months, Britain’s export trade in January was 
affected by the dock strike of last autumn, 
since substantial accumulations of goods were 
cleared for export in that month. The January 





figure is therefore somewhat inflated, and cannot 
be used as a true indication of the current 
trend of exports. 

Exports of iron and steel and manufactures 
thereof amounted to £5,232,000 in January, 
while those of non-ferrous metals were valued 
at £2,730,000, both figures showing a fair 
increase on the December totals. The value of 
electrical goods exported was £2,338,000; 
machinery, £6,206,000 ; and vehicles, including 
locomotives, ships, and aircraft, £4,912,000. 
In each of these classes the value was in excess 
of the December figure. 

The volume of January exports of iron and 
steel exceeded the monthly average for 1938, as 
did exports of agricultural machinery. The 
volume of textile machinery exported in Janu- 
ary was about double the December figure, but 
was one-third less than the 1938 monthly 
average. Motor-car exports continued to 
expand, and those of commercial vehicles and 
chassis were one-quarter above the 1938 
monthly average. Coal exports in January 
totalled 484,864 tons, much about the same as 
December, but only one-sixth of the 1938 figure. 


John Brown and Thos. Firth (Overseas), Ltd 


In our issue of January 18th we noted 
the formation by John Brown and Co., Ltd., of 
a new company to look after the export trade 
and overseas interests of themselves and their 
subsidiary and associated companies. Addi- 
tional particulars which have now been made 
available state that the company has been 
registered under the name of John Brown and 
Thos. Firth (Overseas), Ltd., with a nominal 
capital of £50,000. Sir Frank Nixon has been 
appointed chairman and managing director, 
and other members of the board are Sir Stephen 
Pigott and Mr. 8. W. Rawson, of John Brown 
and Co., Ltd.; Sir Arthur Matthews and Mr. 
F. 8. Middleton, of Thos. Firth and John Brown, 
Ltd.; Mr. A. E. Cook, of Cravens Railway 
Carriage and Wagon Company, Ltd.; and Mr. 
R. J. Barclay, of Markham and Co., Ltd. The 
offices of the company are at 8, The Sanctuary, 
Westminster, S.W.1. 

In making the announcement regarding its 
registration, the company says that the vast 
changes which have taken place all over the 
world require closer collaboration between 
manufacturing, on the one hand, and financial 
and commercial knowledge on the other. This 
new organisation, it is claimed, will be able to 
make these available to all the members of the 
Brown-Firth group. 


A Wages Policy 


During the debate on Economic 
Affairs (Manpower) in the House of Commons, on 
Thursday, February 28th, the Lord President of 
the Council, Mr. Herbert Morrison, dealt with 
the question of a national or Government wages 
policy, which, he said, had been urged both 
inside and outside Parliament. He thought that 
we needed to be clear what the term “ wages 
policy ” meant, and said that it was profoundly 
important that all, whether employers or trade 
union leaders, should state the case upon the 
basis, and firmly and genuinely accept the 
basis, that the workpeople were to have their 
proper and adequate share of the increased 
production which was coming along. 

In many trade disputes, Mr. Morrison con- 
tinued, there was an argument on a demand by 
workpeople for an increase, or a demand by 
employers for a reduction. In too many cases, 
the facts were not known, and when we came to 
general wages policy, often the wider facts were 
not known as to within what limits wages could 
be adjusted without getting into an inflationary 
spiral, or without causing economic disturbance. 
The Government’s first point, therefore, as a 
contribution to wages policy was that all prac- 
ticable steps would be taken to let the parties 
to the argument know the indisputable facts. 

Mr. Morrison suggested that there had been 


established in this country very good machinery 
for bargaining about wages between employers 
and employed. It went ahead with a remarkably 
degree of good sense, and decisions were arrived 
at amicably, while the Ministry of Labour was 
ready to take a helpful part now and again, 
He did not know that it would be wise to take 
this process of bargaining away and try metj. 
culously to fix wages as a matter of State 
organisation, but the Government could help 
to see that the economic facts were known, 
The Government fully recognised the import. 
ance of ensuring that wages settlements did not 
upset or thwart the national economic plans, 
and it was actively considering ways and means 
of meeting the situation. The Government was 
confident that its purpose could best be achieved 
without destroying the constitutional method 
which had been worked out in industry. 


The Iron and Steel Industry 


During last week it was reported that 
delegates from the iron and steel trades shop 
stewards’ movement in Sheffield, in an interview 
with Sheffield Labour Members of Parliament, 
had been assured by Mr. A. V. Alexander, First 
Lord of the Admiralty, that the Government 
intended to carry out its election pledge to 
nationalise the iron and steel industry. 

In as h at Wednesbury on Saturday, 
March 2nd, the General Secretary of the Iron 
and Steel Trades Confederation, Mr. John 
Brown, expressed a doubt that nationalisation 
of the iron and steel industry would materialise 
during the lifetime of the present Government, 
but he urged Parliament to decide on plans foi 
the future of the industry as quickly as possible, 
as every month’s delay meant delay in the 
carrying out of plans for the development of that 
industry. Mr. Brown said that nationalisation, 
as applied to the Post Office, was not what was 
required in the iron and steel industry. He 
wanted to see a policy which could be carried 
out with the utmost flexibility. On the subject 
of wages, Mr. Brown said that when he heard of 
trade unionists shouting for higher wages under 
present conditions, he wondered if they were 
really accepting their responsibilities and were 
attempting to educate their members in present- 
day economics in the light of world shortages. 


Average Weekly Earnings 


In July of last year, the Ministry of 
Labour took a census of the weekly earnings of 
the 5} million manual workers employed in 
manufacturing and in some of the principal non- 
manufacturing industries. Particulars of this 
census, published in the February issue of The 
Ministry of Labour Gazette, show that in July, 
1945, the average weekly earnings were for 
men, 121s. 4d.; women, 63s. 2d.; youths and 
boys, 45s. 6d.; and girls, 35s. ld. Compared 
with October, 1938, the percentage increases in 
weekly earnings were 76, 94, 74, and 90 respec- 
tively. The average weekly earnings of all 
workers in July, 1945, were 96s. 1d., or 80 per 
cent. greater than in October, 1938. Compared 
with January, 1945, the July average weekly 
earnings of men were 2s. 1d. higher, youths’, 
boys’, and girls’ earnings were. Is. 5d. higher, but 
women’s earnings showed no increase. 

It is explained that these are general averages, 
covering all classes of wage-earners, both skilled 
and unskilled, and they represent total earnings 
including overtime, nightwork and piecework 
payments. It is estimated that, for the indus- 
tries covered by the census, the average level of 
wage rates for a full week’s work—exclusive of 
overtime—was about 43 per cent. higher in 
July, 1945, than in October, 1938. It is further 
estimated that, for all industries, the wartime 
rise in wage rates was 51 per cent. 

Industries not included in the Ministry’s 
inquiry were agriculture, coal mining, railway, 
shipping and dock transport services, and the 





distributive and catering trades. 
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French Engineering News 


(From Our French Correspondent) 


Paris, February 28th. 


Opposition to the nationalisation of elec- 
tricity in France is now being based on the con- 
tention that the industry is not yet ripe for 
nationalisation. The industry, it is claimed, is 
still developing, and France is far from having 
tapped all sources of electrical energy in the 
country. Present annual production is about 
20 milliard kilowatt-hours. It is maintained 
that it could be increased to 37 milliards at a 
cost of 130 milliard francs, compared with the 
Minister of Industrial Production’s plan to 
raise production to 40 milliard kilowatt-hours 
at a cost of 200 milliards. Because of the profit 
motive, the work would be done in the shortest 
time and most economically under private 
initiative, and new ideas would be used without 
being lost in the administrative complexities 
of a nationalised industry. 

The industry comprises 2400 enterprises, 
which supply regional, local, and national 
needs. France needs regular supplies of energy, 
and it is claimed that unification at this time 
would disorganise the country’s industry. 
Finally, it is claimed that whereas under private 
initiative France has held a high place among 
other countries for electricity consumption and 
production, and was in the first ranks for density 
of circuits, and transport, her State-exploited 
telephone service has always been very poor. 

* * * 


Tue French automobile industry is only pro- 
ducing 150 vehicles a day, compared with 400 in 
1938. The supply appears to be divided between 
the administrative services, the Army, and the 
black market. At the moment, the Peugeot 
works, employing two-thirds of its pre-war 
personnel, is producing 45 per cent. of its pre- 
war figure. At the Simca works everything is 
ready, but little is being done, only 90 vehicles 
being produced each week, compared with a 
capacity for 200 a day. Citroen is producing 
90 cars a week. Renault, receiving more raw 
materials than other concerns, has attained 
50 per cent. of its pre-war production—that is, 
about 80 vehicles a day. All the vehicles pro- 
duced are of similar type. Every effort is being 
made to produce for export, and there seems no 
likelihood that new cars will be available on the 
home market this year. i 

* ~ * 


The Journal Officiel has announced that as 
from February 25th the normal working day 
will consist of forty hours. Overtime will be 
paid at the rate of 1} up to forty-eight hours and 
1} for any time over this. Overtime is limited 
to twenty hours a week, and can be instituted 
without authorisation of inspectors after labour 
organisations have been given notice. 

* * * 


Several modifications in the proposal to 
nationalise electricity and gas have been put 
forward by a Deputy, Monsieur Ramadier, and 
are now being discussed by the National Equip- 
ment Commission. The C.G.T. (French T.U.C.) 
has written to each member of the Commission 
upholding the nationalisation project, and pro- 
testing against the attempt to exclude part of 
the enterprises by creating autonomous regional 
sectors for production and reducing the repre- 
sentation of personnel of the Administrative 
Council by one-third or one-quarter. 


* * * 


As from February 27th 10,000,000 kWh a 
week, instead of 8,000,000, will be exported 
from Germany to France, via the Ryburg- 
Schworstadt-Kembs line, constructed in the 
southern part of the French zone of occupation. 
Exports are expected to increase to 13,500,000 
kWh by April 15th and to 20,000,000 kWh in the 
course of the summer. Two other lines from 
Bade and the Saar will transport 6,000,000 kWh 
and 4,000,000 kWh each week respectively. 
The construction of another line in the north of 
the occupation zone is expected to be complete 
by March 15th, but will probably not carry 
current to France for some time. 


Notes and 


Rail and Road 


L.M.S. RatLway.—At the annual general meeting 
of the London, Midland and Scottish Railway Com- 
pany, held in London on Friday, March Ist, Lord 
Royden stated that he was retiring from the position 
of chairman, 


Romney, HyTHE, anD DymcHuRcH Rattway.— 
The Romney, Hythe, and Dymchurch Light Rail- 
way, which was requisitioned by the War Depart- 
ment for the duration of the war, was reopened to 
public traffic on March Ist. 


Frrst Ram Link Across THE RarInze.—Tho 
European Central Inlaid Transport Organisation 
announces that the first permanent bridge across the 
Rhine—at Baerle, near Duisburg—was reopened to 
traffic on February 26th. The whole work of recon- 
struction has been done under the direction of the 
British Army of the Rhine. 


Tae AtpwycH TusBE.—In announcing various 
improvements in its underground railway services, 
the London Passenger Transport Board says that 
the Aldwych branch of the Piccadilly line is to be 
reopened in about two months’ time. This branch, 
it may be recalled, was closed in October, 1940, 
when Aldwych Station was converted into a public 
air raid shelter. 


Swiss Rattway DEVELOPMENT.—A further stage 
in the doubling of the Gotthard route was reached 
early in December last, when the northern of the 
two tunnels between Brunnen and Sisikon was 
pierced. Brunnen is 7$ miles south of Arth- 
Goldau, ‘the junction of the lines to Basle and 
Ziirich. The Railway Gazette says that the tunnel 
is 4500ft. long and is known as the Morschach 
tunnel. A second tunnel about a mile south of the 
present one will be pierced during this spring, and 
it is thought that doubling between Brunnen and 
Sisikon will be completed by May, 1948. Only the 
Rivera-Taverne section (between Bellinzona and 
Lugano) and the Melide-Maroggia section (between 
Lugano and Chiasso) will then remain to be doubled. 


Atuminium Hopper Wacons.—The Missouri 
Pacific Railroad has placed in service twenty-five 
70-ton triple-hopper wagons, built by the American 
Car and Foundry Company of aluminium alloys 
supplied by the Aluminum Company of America. 
According to Railway Age, they are believed to 
constitute the first production order for wagons of 
this type designed specifically for aluminium con- 
struction. The weight saving of about 13,000 lb. a 
wagon, as compared with the A.A.R. standard 70-ton 
steel hopper wagon, is utilised to increase the pay- 
load 64 tons, which is accomplished by adding 
39}in. to the length of the wagon and increasing its 
cubic capacity 240 cubic feet. In addition to more 
earning capacity, it is anticipated that the new 
wagons will have the advantage of longer life and 
reduced maintenance expense owing to the corro- 
sion-resistance properties of the particular type of 
aluminium alloys used, which have demonstrated 
exceptional freedom from reaction with high-sulphur 
coals, such as are likely to be encountered in the 
Missouri Pacific coal service. The new wagons are 
just over 45ft. in length and each weighs 37,000 Ib., 
with a load-carrying capacity of 173,000 lb. 


Miscellanea 

Canapa’s STEEL PrRopuction.—The production 
of steel ingots and castings during the month of 
November, 1945, totalled 207,981 tons, compared 
with 269,923 tons in November, 1944. The Iron Age 
records that for eleven months ended November, 
1945, the total production of steel ingots and 
castings was 2,662,042 net tons, a decrease of 
4-2 per cent. compared with the corresponding 
period of 1944. 


Waste Parser Recovery.—The Waste Paper 
Recovery Association, Ltd., with Mr. Sidney T. 
Garland as general manager, is to carry on with its 
campaign to stimulate the recovery of waste paper. 
The Association has been invited by the Board of 
Trade to continue to assist in improving the recovery 
position of paper, now an essential raw material for 
peacetime industry. Tne Association is operating 
from new offices at 52, Mount Street, W.1 (telephone. 
Grosvenor 3233). 


Tin CoNCENTRATES IN Mataya.—The Ministry 
of Supply states that purchases of stocks of tin 
concentrates made in Malaya by the Tin Ore 
Buying Agency totalled 3200 tons up to the end of 
January, 1946.- Purchasing by the Agency is on a 
basic tin price of £300 per ton f.o.b. Malayan port. 





As from February 16th, there has been a readjust- 


Memoranda 





ment of the deductions made by the Agency against 
the producer. The treatment charge, hitherto 
paid by the Agency, is now included amongst the 
deductions, but the other Agency charges have been 
substantially reduced. The concentrates bought 
are to be smelted in Malaya. 


NickEL.—The Minister of Supply has revoked 
the Order made in 1941 which controlled the acquisi- 
tion and disposal of nickel. Now that the war is 
over, world supplies are adequate for all peacetime 
needs and there is no longer any need to control 
supplies. Consumers can now obtain nickel without 
having to apply to the Directorate of Non-Ferrous 
Metals for a licence. It is pointed out, however, 
that it will still be necessary to obtain a Board of 
Trade import licence for any supplies imported from 
abroad. Copies of the new Order, the Control of 
Non-Ferrous Metals (No. 21) (Nickel) (Revocation) 
Order, 1946, (S.R. & O., 1946, No. 301), can be 
obtained from H.M. Stationery Office, price 1d. 


Trix anpD WoLrraM In Lower BurMa.—Pre- 
liminary reports received from official channels 
indicate that there are stocks of about 1200 to 1300 
tons of tin concentrates in Lower Burma. The 
current production is negligible. An officially 
appointed inspection committee—nominated by 
the Lower Burma tin and wolfram mining industry 
—is at present engaged on a survey and report on 
the condition and uirements of the mining 
properties. The Ministry of Supply has appointed 
Mr. A. P. Ruddy, who is at present acting as the 
chairman of the mining inspection committee, to 
be its agent tc take over stocks of tin metal and ore, 
to buy readily available tir ore and metal and to 
report on the general conditions and prospects of the 
Lower Burma tin and wolfram mining industry. 








- Contracts 


THe Tuse INVESTMENTS Group of engineering 
industries announces that an order has been 
received for 73,219 cold-drawn steel boiler tubes for 
the Argentine Navy. — 


THe Trees Sipe BRIDGE AND ENGINEERING 
Works, Ltd., Middlesbrough, are building 500 
complete all-steel mineral wagons of 16 tons capacity 
for the Ministry of War Transport and 500 for the 
L. and N.E. Railway. They are also building for 
the L. and N.E.R. 1000 13-ton high-sided all-steel 
goods wagon bodies and 500 16-ton mineral wagon 
bodies. 

THe AssociaTED Equipment Company, Lid., 
announces the receipt of an order from Nordisk 
Dieselanto, Copenhagen, for sixty ‘‘ Regal ” Mark IT 
passenger chassis. Sverre Nilsen, jun., of Oslo, has 
ordered six “‘ Regal ’’ Mark IT single-deck passenger 
vehicles, and other contracts recently received by 
the A.E.C. come from Chile, Montevideo, Buenos 
Aires, Lisbon, South Africa, Kenya, Australia, and 
New Zealand, and cover passenger and goods chassis. 


THE NETHERLANDS StTaTE Raitways have placed 
orders with Crossley Motors, Ltd., Manchester, for 
425 38-seater single-deck omnibus chassis and 250 
tractor chassis, the latter being specially designed 
to draw a trailer omnibus. All have left-hand 
steering and are powered by Crossley six-cylinder 
direct-injection diesel engines. The tractor chassis 
will be fitted with a metal constructed driver’s cab. 
The value of these contracts is stated to be 
£1,100,000 approximately, making a total of 
£2 million pounds for the total orders on hand from 
this particular source. 


Dorman, Lone anv Co., Ltd., Middlesbrough, 
have received @ contract from the Director, Royal 
Ordnance Factories, and the Ministry of Supply for 
10,000 steel wagon bodies for the home railways. 
The work is being undertaken with the help of 
twenty-seven sub-fabricators in the structural engi- 
neering and allied trades in all parts of the country. 
The wagon builders are to supply the wheels, axles, 
and other mechanical parts. Assembly of pre- 
fabricated sections and painting will take place at 
Royal Ordnance Factories at Woolwich, Patricroft 
(Manchester), and Hayes (Middlesex), from which 
the wagons will go direct into service on the railways. 
The wagons are of the five-door mineral type and of 
16 tons capacity. Delivery is to begin in the middle 
of next month and will be completed by the end 
of November. In addition to the 10,000 wagons 
for the home railways, Dorman, Long are also 
parent contractors for supply of the 7000 wagon 
bodies of the same capacity, but of riveted con- 
struction, for the French railways. Assembly of 
these vehicles, delivery of which has already begun, 





is taking place in France. 
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Forthcoming Engagements 


Seoretaries of Instituti , &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order te make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Snacete, 





Derby Society of Engineers 
Monday, March 11th.—School of Arts, Green Lane. 
Derby. “ Industrial Electronics,” P. Bowles. 7 p.m, 


Institute of British Foundrymen 


Saturday, March 9th.—ScottisH BrancH: Royal Tech- 
nical College, George Street, Glasgow. ‘‘ The 
German Non-Ferrous Casting Industry,” H. Ellis. 
2.45 p.m.—West Ripinc Brancu: Technical 
College, Bradford. Prize-winning paper in the 
8S. W. Wise Memorial Competition. 6.30 p.m.— 
Lrycotn Section: Technical College, Lincoln. 
‘‘Modern Research on Cast Iron,’”’ H. Morrogh. 
2.45 p.m. 

Institute of Fuel 

To-day, March 8th.—N.W. Section : Municipal Annexe, 
Dale Street, Eaverpoet. “Sources of Energy,” 
J. Eccles. 2.30 

Wednesday, March 13th. ae of Mechanical Engineers, 
Storey’s Gate, S.W.1. “ Inefficiency,”’ Oliver Lyle. 
6 p.m. 

Institute of Marine Engineers 

Tuesday, March 12th. —85, The Minories, E.C.3. ‘“‘ Elec- 
trical Resistance Wire Strain Gauges, with Particular 
Reference to Possible Errors in their Use for Static 
and Dynamic Measurements,” F. Aughtie. 5.30 p.m. 


Institute of Metals 


Wednesday and Thursday, March 13th and 14th. Inst. of 
Civil Engineers, Great George Street, S.W.1. Annual 
General Meeting. Wednesday 10.30 a.m. and 
Thursday 10 a.m. (For Programme see page 165 
of THE ENGINgER, February 15th.) 


Institute of Transport 
To-day, March 8th.—N. IrEtaND Section: Lombard 
Cafe, Lombard Street, Belfast. ‘* Municipal Trans- 
port,” R. Stuart Pilcher. 6.15 p.m.—N. SEcTION : 
Royal Station Hotel, Newcastle-on-Tyne. ‘* The 
Worker in the Transport Industry—What of the 
Future,” C. F. King. 7 p.m. 


Institute of Welding 


To-day, March 8th.— BriRMINGHAM BRANCH : James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. Lecture by E. C. Davies. 7 p.m. 

Wednesday, March 13th. —N. Lonpon Brancu: Tech- 
nical College, East Ham. “‘ Metallurgical Aspects 
of Welding of Light Alloys,” E.G. West. 7.30 p.m. 
—W. Scotranp Branco: 39, Elmbank Crescent, 
Glasgow. ‘‘ Welding of Non-Ferrous Metals,” 
H. Martin. 6.30 p.m.—SHEFFIELD Brancu: Royal 
Victoria Station Hotel, Sheffield. ‘“* General Main- 
tenance of Oxy-Acetylene Welding,” E. Ryalls. 
6.30 m.—MANCHESTER Branco: College of 
Technology, Manchester. Annual general meeting. 
Symposium on “The Welding of Thin Materials,” 
D. H. Gibson Wood, A. L. Guest, W. L. MclIvor, 
and F. Clark. 7 p.m. 

Thursday, March 14th.—LiIveRPooL BRANCH : 
nical College, Byrom Street, Liverpool. “ Steel- 
work Construction,” R. Sillifant. 7 p.m.— 
N.E. TYNESIDE BraNcH: Mining Institute, Neville 
Hall, Westgate Road, Newcastle-on-Tyne. ‘Some 
Aspects of Repair Welding,” J. K. Johannesen. 
6.15 p.m. 

Institution of Automobile Engineers 

Wednesday, March 13th—LeEns Section: The Uni- 
versity, Leeds. ‘‘Car Chassis Frame Design,’’ D. 
Bastow. 6.30 p.m. 

Institution of Chemical Engineers 

Tuesday, March 12th.—Geological Society, Burlington 
House, Piccadilly, W.1. ‘Fluid Flow Through 
Granular Materials,” A. R. Morcom. 5.30 p.m. 

Saturday, March 16th.—N.W. Brancu: College of 
Technology, Manchester. ‘‘ Design, Erection, and 
Operation of Pilot Plant,” C. Buck, T. Hayes, and 
R. R. Williams. 3 p.m. 


Institution of Civil Engineers 
Tuesday, March 12th.—Great George Street, S.W.1. 
“The Construction of the North Bridge and the 
King Feisal Bridge, Baghdad,”’ A. E. Reid. 5.30 p.m. 


Institution of Engineers-in-Charge 
Monday, March 11th.—St. Bride Institute, Bride 
Fleet Street, E.C.4.  ‘‘ Plastics,’ James 
6.30 p.m. 


Institution of Electrical Engineers 


Monday, March 11th.—N.E. Centre: Neville Hall, 
Westgate Road, Newcastle-upon-Tyne. ‘“‘ Mineral 
Insulated Metal-Sheathed Conductors,” F. W. 
Tomiinson and H. M. Wright. 5.45 p.m. 

Tuesday, March 12th.—E. Miptanp Svus-CenTRE: 
Electricity Showrooms, Derby. _‘“ Characteristics 
me = weep of Quartz Crystals,” W. E. Hunz. 


Tech- 


Lane ’ 
Tay lor. 


6.30 p 
Wahapedieg. gon 13th.—Scotrish CENTRE: Heriot- 
Watt College, Edinburgh. “Practical Aspects 
of Telephone Interference Arising from Power 


\ 





Systems,” P. B. Frost and E. F. H. Gould. 6 p.m. 

—TransMIssion SECTION: Savoy Place, Victoria 

Embankment, W.C.2. ‘ Three-Phase Distribution 

po Electric Welding and Furnace Loads,” A. 
zangley Morris. 5.30 p.m. 

Thuseton ‘arch 14th.—INsTALLaTIons SECTION : Savoy 
Place, Victoria Embankment, W.C.2. ‘“* Engineer- 
ing Principles Applied to the Design and Con- 
struction of Domestic Water Heating Machines of 
the Solid Fuel/Electric Type,” R. Grierson and 
W. Needham. 5.30 p.m. 

Friday, March 15th.—N.E. tener Neville Hall, 
Westgate Road, Newcastle-on-Tyne. ‘‘ The Appli- 
cations of Electricity to Metallurgy,” L. B. Knowles. 


6.30 p.m. 

Wednesday, March 20th.—Lonpon StupEeNntTs: Savoy 
Place, Victoria Embankment, W.C.2. ‘“‘ The Current 
Rating of Power Cables,” C. C. Barnes. 7 p.m. 


Institution of Mechanical Engineers 

To-day, March 8th.—Storey’s Gate, 8.W.1. ‘* Factors in 
the Ventilation of Factories, with Particular Refer- 
ence to the Annual Report of the Chief Inspector of 
Factories,”’ R. Poole. 5.30 p.m. 

Saturday, March 9th.—LoNDON GRADUATES : Storey’s 
Gate, 8.W.1. ‘“‘ Practical Applications of Optical 
Measuring Instruments,” O. H. Rachwalsky. 
3.30 p.m. 

Tuesday, March 12th.—S. Wates Branco: S. Wales 
Institute of Engineers, Park Place, Cardiff. Chair- 
man’s address, ‘“‘The Influence of Invention on 
Economic Development, with Reference to Sketches 
in Old Note Books,’”’ E. F, Moroney. 6 p.m. 

Wednesday, March 13th.—WeEsTERN Brancu: Merchant 
Venturers’ Technical College, Unity Street, Bristol. 
“* Expanded Tube Joints in Boiler Drums,’”’ W. B 
Shannon, C. W. Pratt, T. B. Webb, and W. B. 
Carlson. 7 p.m. 

Saturday, March 16th.—N.W. GrapvuatTes: Engineers’ 
Club, Albert Square, Manchester. ‘‘ Metallic Arc 
Welding and its Problems,” E. G. Semler. 2.30 p.m. 

Friday, March 22nd.—Storey’s Gate, Westrninster, 
8.W.1. Annual general — “The Loop 
Scavenge Diesel Engine,” smond Carter. 
5.30 p.m. 

Institution of Production Engineers 

Tuesday, March 12th.—N.E. Grapvuates: Gas Show- 
rooms, St. John Street, Newcastle-on-T. “War 
Developments of Alloy Steels,” H. W. Kirkby. 
6.30 p.m.—Luton Section: Town Hall, Luton. 
“The Future of Television,” Mr. Parr. 7 p.m. 

Wednesday, March 13th._—Preston SEOTION: Municipal 
Technical College, Manchester Road, Bolton. 
‘**Recent Developments in Lubrication,” J. E 
Southcombe. 7.15 p.m. 

Thursday, March 14th.—S. WatEs anp Mon. SECTION : 
S. Wales Institute of Engineers, Park Place. Cardiff. 
“* Drilling Research,” D. F. Galloway. 6.30 p.m. 
—Lonpon Section: Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. ‘* Modern Cast Irons,”’ A. E. 
McRea-Smith. 6.30 p.m.—LeEIcEsTeR SEcTION : 
College of Technology, Leicester. ‘ Industrial 
Relations,” Vincent Edward. 7 p.m. 

Friday, March 15th.—Coventry Srcrion: Technical 
College, Coventry. ‘“‘ Conveyor Systems in Pro- 
duction Engineering,” F. T. Dean. 6.45 p.m.— 
WeEstTERN Section: Grand Hotel, Broad Street, 
Bristol. ‘* Die Construction for Plastic Moulding,” 
T. H. Leitch. 6.45 p.m. 

Monday, March 18th.—Hatrrax Section: Technical 
College, Huddersfield. ‘‘ Colour Schemes for Factory 
and Machines,” 8S. A. Woods. 7 p.m. 


Junior Institution of Engineers 
To-day, March 8th.—39, Victoria Street, S.W.1. 
ing the Gap,” G. Watson Brown. 6.30 p.m. 
Friday, March 15th.—39, Victoria Street, S.W.1. “ The 
Internal Combustion Turbine for Aircraft Propul- 
sion,” R. M. Cracknell. 


Keighley Association of Engineers 
Friday, March 15th.—Devonshire Buildings, Devonshire 
Street, Keighley. A film on “ Wheels Behind the 
Wheels.” 7.30 p.m. 


Liverpool Engineering Society 
Wednesday, March 20th.—Municipal Annexe, Colquitt 
Street, Liverpool. ‘‘ The Engineer and the Nation’s 
Money,” Antony R, Vickers. 6 p.m. 
Manchester Association of Engineers 
To-day, March 8th.—Engineers’ Club, Albert Square, 
Manchester. ‘‘ Drop Forgings,’ J. W. Danielsen. 
6.45 p.m. 
Manchester Geological and Mining Society 
Tuesday, March 12th.—Engineers’ Club, Albert Square, 
Manchester. ‘‘ Mechanical Loading in Te 
and Enlargement of Roadways,” L. Tagg. 3 p.m. 


Newcomen Society 

Wednesday, March 13th.—Institute of Journalists, 2, 
Tudor Street, E.C.4. “‘ Blast-Furnace Practice in 
Northumberland in the Nineteenth Century,” 
T. M. Hoskison ; “ Iron Industry of North Wales,” 
A. Stanley Davies; and “‘ Reminiscences of G. A. 
Biddell (1824-1901), Civil Engineer,” H. W. 
Dickinson. 5.30 p.m. 

Royal Institution of Great Britain 

To-day, March 8th.—21, Albemarle Street, W.1. 
** Aesthetics in Engineering,’’ Sir Charles Inglis. 
5.15 p.in. 

Sheffield Metallurgical Society 

Tuesday, March 19th.—198, West Street, Sheffield. 
‘* General Impressions of the U.S.8.R. and its Tron 
and Steel Industry,” E. Roberts. 6.30 p.m. 


Sheffield Society of Metallurgists and Engineers 


Monday, March 18th.—Royal Victoria Station Hotel, 
* Sheffield. “ The Modern Direct Hydraulic System,” 
F. H. Towler. 6.15 p.m. 


“ Bridg- 


6.30 p.m. 


Society of Instrument Technology 
Monday, March 11tth.—N.W. Brancu: School of Tech. 
no ogy, Whitworth Street, oi agh 
Training of Instrument Personnel,” 
7.30 p.m. 
Women’s Engineering Society 
Thursday, March 14th.—MANcHESTER BRANCu : 
neers’ Club, Albert Square, Manchester. 
casting in Wartime,” J. Batten. 6.30 p.m. 








Personal and Business 


Mr. 8. STILLWELL has been appointed a director 
of Johnson, Matthey and Co., Ltd. 

Mr. ARTHUR CHILTON has been appointed 
director of Head Wrightson Stampings, Ltd. 

Putco RaDio AND TELEVISION CORPORATION oy 
Great Britain, Ltd., has changed its title to Radio 
and Television Trust, Ltd. 

Str WILi1aM T. Darwinc has been elected chair. 
man of Bruce Peebles and Co., Ltd., Edinburgh, jin 
succession to the late Mr. James Watt. 

Mr. P. G. Hupson, B.Sc. (Eng.), M. Inst. CE, 
has been appointed a director of George Wi impey 
and Co., Ltd., to take charge of the company’s 
foreign work. 

Mr. T. C. GRISENTHWAITE, B.Sc., M. Inst. C.E,, 
has been appointed a director and London manager 
of Francis Morton and Co., Ltd., with offices at 
52, Brook Street, W.1. 

Davip Brown Tractors, Ltd., Huddersfield, 
announces that Mr. J. Whitehead, general manager, 
and Mr. F. B. Marsh, commercial manager, have 
been appointed directors. 

Mr. J. K. ANDERSON, M.I. Mech. E., for many 
years chairman and managing director of Fairbairn 
Lawson Combe Barbour, Ltd., and its associates, 
has resigned from the boards of these companies, 

Mr. G. M. WELLS has been appointed London 
manager of Hopkinsons, Ltd., at 34, Norfolk Street, 
Strand, W.C.2. He is taking charge of the firm’s 
sales and service organisation covering Southern 
England. 

Mr. E. G. Wiixinson has been appointed 
Regional Controller of the Ministry of Supply and 
Aircraft Production in Northern Ireland, in succes. 
sion to Mr. S. O. Hicks, who has now been released 
from his duties. 

British INSULATED CALLENDER’S CABLEs, Ltd., 
announces that its marine department has been 
transferred from Tower Buildings, Liverpool, to 
Surrey House, Temple Place, London, W.C.2 
(telephone, TEMple Bar 7722). 

Mr. Joseph C. Hower, A.M.I. Mech. E., 
M.I1.A.E., has been released by the Naval Con- 
struction Department of the Admiralty, and has 
resumed his consulting and inspecting practice at 
Warwick House, 4, Belle Vue Road, Eastville, 
Bristol, 5 

Watitwork Gears, Ltd., Red Bank, Man- 
chester, 4, has been acquired by J. Stone and Co., 
Ltd., Deptford, 8.E.14. Mr. F. A. G. Powell-Jones 
has been elected chairman and Mr. A. J. 8. Brown 
managing director. Other directors are Mr. P. A. 
Peterson and Mr. B. H. Lancaster. Mr. Sydney 
Wallwork has retired from the board, but will 
remain available to the company for consultation. 

ALUMINIUM LABORATORIES, Ltd., announce the 
resumption of research and development work at 
Southam Road, Banbury, Oxon, under the direction 
of Mr. P. W. Rolleston, a vice-president of the com- 
pany. The activities and staff of the research 
department of the Northern Aluminium Company, 
Ltd., has been transferred to Aluminium Labora- 
tories, Ltd. Mr. G. H. Field has been appointed 
director of the research division, and Mr. F. R. C. 
Smith director of the development division. 

THE Lonpon AND NortTH-EasTeRN RaAILWay 
announces the following appointments :—Mr. J. N. 
Harrison has been appointed assistant to chief 
engineer (architectural) and architect, Engineer’s 
Office (London). Mr. H. H. Powell has been 
appointed second assistant to chief engineer (archi- 
tectural) and chief assistant architect, Enginéer’s 
Office (London); Mr. B.  Holroyde has been 
appointed carriage and wagon works manager, 
Stratford, in place of Mr. S. C., H. Fossett, recently 
appointed assistant docks machinery engineer ; 
Mr. E. H. Baker has been appointed district loco- 
motive superintendent, Gorton, in place of Mr. B. 
Adkinson, who was recently appointed district 
locomotive superintendent, Doncaster ; and Mr. F. 
Probert has been appointed district superintendent, 
Nottingham, in place of Mr. A. F. Moss, recently 
appointed district superintendent, Glasgow. . ° 








Léctishes and: Tilet Tiloc 


Port LincoLn, motor cargo ship ; built by Swap, 
Hunter and Wigham Richardson, Ltd., for Port 
Line, Ltd.; length 460ft., breadth 62ft., depth 
4lft. 63in., gross tonnage 7245. - Engines, six- 
cylinder Swan -‘Hunter-Doxford balanced-.type, 





+ ETE reversible, oil, designed to give 6600 
B.H.P. at 116 r.p.m. Trial trip, January 24th. 
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A Seven-Day Journal 


Hot Water Installations 


Tue London and Home Counties Joint 
Electricity Authority has drawn attention to 
the unsatisfactory performance, due to faulty 
design and lay-out, of the electric hot water 
installations provided in temporary houses built 
by the Ministry of Works for local authorities 
throughout the country. ' Defects specifically 
mentioned by the J.E.A. are that the horizontal 
immersion heater takes some time to heat the 
water from cold to a usable temperature, and is 
not very suitable for the ‘‘ switch on and use ” 
method of operation; that the heat losses are 
too great for continuous day and night opera- 
tion under thermostatic control, the losses being 
caused by radiation in the towel rail loop, by 
insufficient lagging of the cylinder, and by the 
use of single-pipe circulation in the flow and 
vent pipes; and, finally, that the quantity of 
water heated is only sufficient for a hot bath 
when the thermostat is set at 160 deg. Fah. 
The purpose of the electrical hot water installa- 
tion is to enable tenants to dispense with the 
use of solid fuel fires in warm weather, but the 
aforementioned defects result in a serious waste 
of electricity and in an unnecessarily heavy cost 
to the occupiers. Proposals have been made to 
the Ministry of Works by the electricity supply 
industry for making the necessary improve- 
ments to these installations in order to reduce 
the wasted energy and the running costs. The 
Ministry has stated that it is prepared to 
embody certain of the suggested modifications 
in future constructions, but not in houses 
already built. For the latter, the Ministry 
suggests that such improvements may be 
effected, where desired, by the supply autho- 
rities, the cost being borne by the local autho- 
rities as @ maintenance expense in the housing 
budget.. This proposal is ed as most 
inequitable, for if the initial fault lies with the 
Ministry of Works (as implied by their accept- 
ance of improved installations in future building) 
they should regard it as a public obligation 
to remedy their error retrospectively, by 
authorising the necessary modifications to 
existing installations and accepting liability for 
the cost. 


Retirement of Sir Arthur Sidgreaves 


Ir is announced by Rolls-Royce, Ltd., of 
Derby, that Sir Arthur Sidgreaves, the managing 
director of the company, will, at his own request, 
retire from that office as from March 3lst. On 
the same date he will also retire from the boards 
of Bentley Motors (1931), Ltd., Rotol, Ltd., 
Park Ward, Ltd., and Allied Motors, Ltd. 
(India). Sir Arthur, we may recall, joined the 
firm as export manager in 1920, and six years 
later he was appointed general sales manager. 
On February Ist, 1929, he was appointed 
managing director of the company. He is one 
of the outstanding figures in the automobile 
and aeronautical industries, and he has had a 
life-long connection with the development of 
the internal combustion engine. It was under 
his direction that Rolls-Royce, Ltd., developed 
the liquid-cooled, in-line ‘‘ Merlin” aero-engine 
which powered the majority of Britain’s fighters 
and bombers in the war. In his early days 
with the firm, it was Sir Arthur’s decision which 
resulted in the Rolls-Royce company co-operat- 
ing with the Vickers-Armstrong Supermarine 
Company in the production of the machines 
for the 1931 Schneider Trophy contest, which 
won the Trophy for Great Britain. When, 
before the past war, the Government decided 
to introduce its shadow factory scheme, Sir 
Arthur undertook on behalf of Rolls-Royce, 
Ltd., to build and equip at Crewe and 
Glasgow entirely new factories to augment 
production. During the 1914-18 war Sir 


Arthur served with the R.N.A.S. and was 
awarded the O.B.E. For his services to-'the 


‘téaching, and recent developments in engineer- 


towards the gaining by Great Britain of speed 
records on land, on the sea, and in the air, a 
knighthood was conferred upon Sir Arthur in 
the New Years Honours List of 1945. We wish 
him many years of happy retirement in the 
knowledge that he has served his country and 
his firm well. 


L.N.E.R. Derailment at Carcroft 


In a report to the Ministry of War Trans- 
port, Lieut.-Colonel E. Woodhouse deals with 
his inquiry into the accident which took place 
at Carcroft, near Doncaster, on the London and 
North-Eastern Railway, at 11.5 a.m. on October 
3lst, 1945. When running, double-headed 
through Carcroft Station at a speed of 
50-60 m.p.h. the 9.55 express from Bradford to 
King’s Cross left the rails, owing to damage to 
the track caused by a mechanical failure on 
the leading engine. The second engineeventually 
came to rest on its side. The enginemen 
escaped with bruises and none of the 500 
passengers was injured. The engines were of 
the two outside-cylinder type, No. 4633 of the 
“K.2” 2-6-0 type, and No. 6098 of the “B.2” 
4-6-0 type, the former leading. A main cotter pin 
on engine No. 4633 came out and the big end of 
the connecting-rod finally collapsed. Colonel 
Woodhouse says that the report of recurrent 
defects, with the driver’s evidence, makes it 
clear that the No. 4633 engine was not in the 
state of repair that is desirable for express 
service, and he regards that fact as a contributory 
cause of this accident. The general deteriora- 
tion in the standard of locomotive maintenance 
as a result of war conditions and the continuing 
shortagé of repair staff is commented on. The 
providential escape of the passengers can, 
Colonel Woodhouse thinks, be ascribed to the 
strength of the buckeye couplings in use through- 
out the train, which kept the coaches sub- 
stantially in line while passing below an over- 
bridge, and the absence of permanent way 
connections ahead of that damaged by the 
dragging connecting-rod, which might have 
deflected the derailed coaches. In other circum- 
stances collision of the leading coaches with the 
abutments of the bridge, only about 90 yards 
beyond the point where derailment began and 
180 yards short of that where the head of the train 
came to rest, might well have resulted in a heavy 
casualty list. Colonel Woodhouse suggests that 
the only explanation of the bending of the cotter, 
as found, is that the bending was due to its own 
inertia, while oscillating fore and aft, with the 
upper clamping screw as a pivot. This incident 
provides, he says, a useful illustration of the 
inertia forces to which some of the moving parts 
of a locomotive are subjected. 


Short Courses for Engineering Teachers 


ENGINEERING teachers in technical colleges 
will have the opportunity of meeting together 
this year, for the first time since the war, under 
the auspices of the Ministry of Education. A 
course is to be held at New College, Oxford, 
from July 22nd to August Ist. It is designed 
primarily for teachers engaged in National 
Certificate work, in mechanical, civil, produc- 
tion, and electrical engineering, and other 
courses of a similar syllabus content. Teachers 
may elect to attend either the mechanical engi- 
neering or electrical engineering section of the 
course. The mechanical section will include 
the structural and production aspects of engi- 
neering, in addition to the basic principles 
underlying the teaching of mechanical engineer- 
ing. The electrical section, whilst dealing with 
the fundamental principles of electrotechnology, 
will give particular attention to the develop- 
ments of light current engineering. Methods of 


ing will be discussed in tutorial groups formed 
from members of the course. In the evening all 


by eminent scientists and engineers on subjects 
of a more general nature. Sir Lawrence Bragg, 
Professor A. J. Sutton Pippard, Sir William 
Halcrow, Mr. W. G. A. Perring, Mr. J. A. 
Ratcliffe, and certain of His Majesty’s Inspectors 
of Education are included amongst the lecturers. 
Full particulars of the course are obtainable 
from the local education authority or can be 
obtained direct from the Ministry of Education, 
25, Belgrave Square, London, S.W.1. 


The Institution of Marine Engineers 


THERE was a good attendance at the annual 
general meeting of the Institute of Marine 
Engineers, which took place on Friday, March 
8th, at the Connaught Rooms, London. The 
retiring President, Sir William C. Currie, was 
unfortunately unable to be present through 
indisposition. Sir Amos Ayre, K.B.E., was 
elected President for the ensuing year. In 
presenting the financial report, Mr. A. Robert- 
son, the Honorary Treasurer, referred to the 
appeal for £100,000 for the building of new 
headquarters for the Institute on a site in 
Fenchurch Avenue, on which the Council has 
taken an option. The present headquarters in 
the Minories was, he said, to be pulled down 
under the projected replanning of the City of 
London. It was proposed that the new building 
should be the Marine Engineers’ National War 
Memorial, which would thus form a fitting 
tribute to the 3500 marine engineer officers 
who lost their lives in the war. The suggestion 
is made that the required amount be raised by 
1949, when the Institute will celebrate its 
diamond jubilee. At the luncheon which 
followed, the President, Sir Amos Ayre, took 
the chair, and proposed the toast of “‘ The Lord 
Mayor and the City of London.’ Colonel Sir 
Charles Davis, the Lord Mayor, replied. The 
toast of ‘‘ The Institute of Marine Engineers ”’ 
was given by the Chairman of Lloyd’s Register 
of Shipping, Mr. Ernest L. Jacobs. In his reply, 
Sir Amos Ayre said that marine engineers and 
shipbuilders might take credit for a great 
improvement of the safety of ships at sea. He 
suggested that the underwriters might recognise 
this fact and reduce the premiums on engineers 
and shipbuilders constructional risk policies. 
The toast of “‘ The Guests ’’ was proposed by 
Mr. Robert Rainie, and Admiral H. K. Hewitt, 
Commander of the United States Naval Forces 
in Europe, responded. 


Parliamentary and Scientific Committee 


AT a recent meeting of the Parliamentary and 
Scientific Committee the officers for 1946 were 
elected as follows:—President, Sir John 
Anderson; and _ Vice-Presidents, Viscount 
Bledisloe, Lord Brabazon, Dr. W. R. Wool- 
ridge, Professor E. N. da C. Andrade, Mr. 
Clement Davies, Lord Marley, and Professor 
Alex. Findlay. The Chairman is Mr. M. P. 
Price, and Professor A. V. Hill is Vice-Chairman. 
A reception to delegates to the Empire Scientific 
Conference was agreed upon. The Secretary 
reported that a deputation from the Committee 
waited on the Financial Secretary to the 
Treasury on February 20th. The main argu- 
ment put forward was that, despite the improved 
arrangements set out in the recent White Paper, 
the pay and therefore the status of scientific 
civil servants will remain inferior to that of the 
administrative eivil servants. The Financial 
Secretary said that he thought that the general 
prospects of men entering the scientific Civil 
Service were better than the deputation seemed 
to think, and he undertook to send a reasoned 
letter to the Chairman, setting out the Treasury 
view of their prospects. A general discussion 
then took place, on the list of items which had 
been submitted as possible subjects for dis- 
cussion by the Committee during 1946. It was 
agreed that the whole list be referred to the 
Steering Sub-Committee to. select and to 
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WaRTIME AOTIVITIES 


As stated by the report of the chief engineer 
for the fiscal year ended June 30th, 1941, 
the Authority completed the construction of 
five large reservoirs, dams, and power-houses 
and their related accessories between 1933 
and July Ist, 1940. Then came the demands 
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Fic. 10—-TYPICAL LOW-HEAD DAM AND LOCK ARRANGEMENTS 


of the war. During the fiscal year of 1941, 
construction continued on three more large 
projects previously begun, two additional 
dams were started, and the installation of 
additional power generating units in three 
existing projects was under way. The 
Authority had acquired and was operating a 
number of other completed projects, including 
Wilson, Hales Bar, Ocoee Nos. 1 and 2, Blue 
Ridge, and Great Falls dams. 

The activities of the Engineering and Con- 
struction Departments during the 1940-41 
fiscal year were therefore greatly affected by 
the national defence emergency, and chiefly 
because of the increased demand for power 
for the production of aluminium so essential 
to the building of aircraft. The demand for 
that power increased beyond all expecta- 
tions. The estimated peak demand for that 
critical year had been placed at about 
720,000 kW for the first half of the year and 
640,000 kW for the last half; but the actual 
demand was approximately 850,000 kW for 
the entire fiscal year—an increase of about 
334 per cent. over the estimates. This was 
largely due to the demand of the Aluminium 
Company of America, which required about 
150,000 kW in excess of its contracted 
amount of 30,000 continuous kilowatts. The 
need of this added energy was sensed by the 
T.V.A. and reflected in its programme of 
expansion planned in 1940. That programme 
included the Cherokee dam and reservoir, on 
the Holston River, with an ultimate hydro- 
electric capacity of 120,000 kW and initial 
capacity of 90,000 kW; «a new steam plant 
near Watts Bar dam, with an ultimate 
capacity of 120,000 kW; two additional 
units at Pickwick Landing, totalling 


\ 





72,000 kW; and two additional units at 
Wilson ‘dam, totalling 52,000 kW. That 
additional programme was reflected in the 
budget expenditures for the fiscal year ended 
June 30th, 1941. The total expenditures of 
the Engineering and Construction Depart- 
ments during the seven years preceding had 
averaged about 35,000,000 dollars a year,-but 
the corresponding 
outlays for the fiscal 
year of 1941 were 
70,000,000 dollars— 
double that of the 
previous average. The 
problem of doing the 
work required was not 
just a matter of funds, 
but it also involved 
the factor of man- 
power. Employment 
was nearly doubled, 
the peak being reached 
in the middle of 1941 
with a total of 12,810 
employees in the Con- 
struction Department 
alone, in addition to 
1696 in the Water 
Control Planning and 
Design Departments. 
But the situation in- 
cident to an enor- 
mous expansion in per- 
sonnel was hampered 
by a serious depletion 
of the engineering and 
‘construction staff 
because of military 
mobilisation and resig- 


nations of members accepting more remunera- 
tive employment outside the Authority. 


Skipping to the fiscal year of 1943, the 


report of the chief engineer for that period 
gives striking evidence of progress accom- 
plished despite shortages of qualified per- 


— 


capacity was added to the T.V.A. powe 
system during this period in seven hydro ang 
one steam-electric generating plants. The 
prime or continuous power available to 
Tennessee Valley war plants from those ney 
installations amounted to 149,000 kW, ang 
one-half of that block of power was made 
obtainable by reason of the construction of g 
single project, Douglas dam, which was com. 
pleted in March, 1943, and was, undoubtedly 
the outstanding accomplishment of that year. 

During the same year major construction 
work was pushed on nine other projects; 
the Ocoee No. 3. project was completed ; 
construction continued on the Kentucky, 
Fort Loudoun, Apalachia, and Fontana 
dams ; and additional units were installed at 
the Pickwick Landing, Wilson, and Watts 
Bar hydro and steam generating plants, 
Wilson dam was raised 1-8ft. to deepen the 
channel and to add storage volume to the 
reservoir for power purposes. Dredging for 
the improvement of the navigation channel 
in the Tennessee River was rushed to make 
it available for war use as a major trans- 
portation artery, and the construction of 
river terminals was undertaken to facilitate 
that use. Leakage-stoppage construction 
was continued at Hales Bar dam to prevent 
the waste of water. And the Engineering and 
Construction Departments were called upon 
to map approximately 24,000 square miles of 
areas in New York, Texas, and South 
Carolina, and to assist the United States 
Lend-Lease authorities and the Government 
of the U.S.S.R. in the design of thirteen 
hydro-electric projects for Russia. Still 
other work involved flood control investiga- 
tions in the Upper French Broad Valley, 
stream pollution abatement studies for tho 
entire Tennessee Valley, and preliminary 
investigation for further power development 
in that region. Up to June, 1943, the late 
Colonel Theodore B. Parker, as chief engineer, 
directed all engineering and construction 
work for the T.V.A.; but after that date, 
when he resigned, he still remained con- 
nected with the Authority as a special con- 
sultant. He was succeeded as chief engineer 
by Clarence E. Blee. 


Osszcts oF T.V.A. 
The broad scope under which the T.V.A. 





is proceeding provides, under the existing 


Fig. 11—-WaTTs BAR DAM 


sonnel and difficulties encountered in the| programme, for a combined hydro-electric 
procurement of materials and equipment.|and steam power capacity for the system of 
During that fiscal year the Engineering and | more than 2,000,000 kW ; to assure flood con- 
Construction Departments were primarily | trol storage 
concerned with furthering the nation’s war|of water ; and to create a channel for vessels 
effort. A total of 258,600 kW of installed! drawing a maximum of 9ft., to extend from 


gating 15,000,000 acre-feet 
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the mouth of the Tennessee River near 
Paducah, Ky., to the headwaters at Knox- 
ville, @ distance of 650 miles. Between these 
extreme points the Tennessee River has a 
drop of 515ft., and consists of nine pools, the 
longest of which covers a distance of 184 
miles and lies between Kentucky dam and 
Pickwick Landing dam in the lower section 
of the river. 

According to Mr. Rich, chief designing 
engineer of the Authority, the unified plan 


ment, and architectural divisions are respon- 
sible for their respective portions of the 
design of all projects, as contrasted with the 
system by which each project has its own 
staff for all branches of the work. 


NAVIGATION Looks 


™ 
Each dam on the navigable stretches of the 
Tennessee River is equipped with a naviga- 
tion lock, and these locks, with the exception 
of the one for the Kentucky dam, were 





wherever possible, the power station is placed 
on the best foundation rock available at the 
site. The site selected for the power station 
should be such as to permit direct transfer, 
through the medium of the station crane, to 
or from railway coaches and wagons. The 
practice of the Authority is to hold to a 
minimum length the main generating leads 
and the associated numerous operating cables, 
and to this end, the power station and the 
switch yard are so grouped and located as to 








FIG. 12—-WATTS BAR DAM SPILLWAY GATE 


adopted for the development of the Tennessee 
River and its tributaries is based on four 
fundamental features, which he has described 
as follows :— 

(1) Main river projects, comprising a low- 
head major storage development near the 
mouth of the Tennessee, for controlling dis- 
charges into the Ohio, and a series of low-head 
projects of limited storage operated strategic- 
ally to reduce flood crests. These develop- 
ments provide the 9ft. channel for navigation, 
the navigation locks and power stations, to 
develop the 500ft. drop in elevation between 
Knoxville and Paducah. 

(2) Main tributary projects, comprising five 
medium-head major storage developments, 
controlling the flow from the five principal 
headwater tributaries into the Tennessee. 
These projects afford substantial power 
generation and are the basic means of regula- 
tion for multi-purpose operation of the 

m. 

(3) Secondary tributary projects, medium- 
head developments providing hold-over 
storage for the main system and flood pro- 
tection for the upper valley regions. Owing 
to the steep slopes of the rivers, these pro- 
jects furnish economical power generation 
either directly at the storage dam or by means 
of a long tunnel. 

(4) Steam power plants, operating on base 
load during dry years and for peaking during 
major floods, when the capacity of the hydro 
system is limited by the reduction of head. 


METHODS oF DESIGN 


Much of the outstanding success of the 
T.V.A. in planning the structures adopted 
for the various sites and then erecting them 
was due to adherence to a policy of standard- 
isation in designing many of the important 
features of the different projects embraced. 
in the unified plan for thirty-four major 
hydro-electric and steam power plants. 

To ensure standardisation, the organisation 
of the Design Department has operated on 
“the pool rather than on the project system.” 





Civil, mechanical, electrical, heavy equip- 





designed under the direction of the US. 
District Engineer at Nashville, Tenn.—a 
member of the Corps of Engineers, U.S. 
Army; and such features as pertained to 
navigation were the outcome of collaboration 
by the Department of Commerce, the 
Authority, and the War Department. The 
aim at all times was to secure a long, straight 
entrance at each end of the lock ; and special 
care was taken that the upstream approach 
should be well protected from the spillway 
overflow area by a long guard wall, and that 
a protective dyke should be interposed 


form a single unit. Because the Corps of 
Engineers is responsible for the permanent 
operation of the navigation locks, while the 
control of the power station is under the 
Authority, it is customary to place the power 
station and switch yard on one bank of the 
river and the lock on the other side, thus 
effectually obviating any interference. These 
points are illustrated by the typical low-head_ . 
arrangement, Fig. 10, and illustrations of 
Watts Bar and Fort Loudoun dams, Figs. 11, 
12and13. Atthe Kentucky dam, however, the 
natural space available between the power 
station and the lock is so exceptionally large 
that the power plant and the navigation 
facilities can be advantageously placed on 
the same side of the river without inviting 
any operational conflict. 

The arrangement of the power and naviga- 
tional features uniformly permits the arrange- 
ment of the spillway and its accessories in the 
centre of the river and out of the way of the 
other operable features of the project. This 
design makes it practicable readily to regu- 
late a flood discharge and to distribute the 
flow evenly so that it will sweep over the river 
bed below the spillway apron in a manner 
likely to cause the least possible erosion. It 
seems that on the Tennessee River the central 
part of the channel carries rock at a com- 
paratively high elevation, thus affording 
foundations for economical construction of 
the spillway and the apron. 


TRIBUTARY PROJECTS 


In the case of main tributary projects, 
designed primarily as storage developments 
—such, for instance, as the Cherokee dam, 
described in Taz Enerneer, July 24th and 





July 31st, 1942—and devoid of navigation 
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FIG. 13—-FORT LOUDOUN DAM 


between the spillway channel and the down- 
stream entrance channel to assure undis- 
turbed hydraulic conditions. 


PoweER STATIONS 


The power stations at low-head develop- 
ments impose the heaviest load concentra- 
tions upon their foundations, and great care 
must be exercised to prevent unequal settle- 
ments that would tend to impair the opera- 
tion of the generating units. Therefore, 








locks, the general plan is dominated by the 
need to fit the dam to the local topography 
and the geology of the site’so as to obtain a 
structure at the lowest practicable cost while 
maintaining a straight alignment of channel 
to take care of a relatively high velocity of 
discharge below the spillway apron. In main 
tributary projects as in main river projects 
the power station and the switch yard form 
a single unit, for the reasons already 
mentioned. It is, however, desirable in a 
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main tributary project to. place the power 
station switch yard unit where it will be 
readily accessible from. existing highways 
and railways, and with due regard to the 
direction of transmission lines. The. power- 
house and switch yard at five major tributary 
storage developments are situated adjacent 
to the spillway apron and at the foot of the 
dam. But at the Fontana project, described 
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in detail in a later article, the canyon is too 
narrow to allow such an arrangement. This 
consideration, together with other factors 
associated with the high head, required 
departures from the typical design for main 
tributaries, particularly in connection with 
stresses due to temperature changes, both 
from seasonal variations and from the 
chemical heat of setting. This difficulty was 
accentuated by the wartime requirement that 
the project construction be completed in 
twenty-four months, which meant placing a 
total of 2,805,000 cubic yards of concrete at 
a peak rate that might reach 250,000 cubic 
yards per month. The governing principle of 
design was therefore to make the dam section 
a simple rugged monolith as free as possible 
from openings—such as discharge outlets and 
elevator shafts, and entirely divorced from 
all river-diversion problems. Following this 
principle, it was possible to construct the 
dam in a single stage, with uniform placing 
progress over the entire area. As a fact, the 
maximum performance in placing concrete 
was something in excess of 241,000 cubic 
yards during May, 1944. 

Secondary tributary projects, such as are 
typified by that at Apalachia, where the 
tributary river has steep slopes and the plant 
is sited downstream from a major storage 
development—in this case Hiwassee—the 
structural arrangement is made up of a 
standard gravity overflow spillway that is 
connected to the remote power station by an 
8-mile, concrete-lined tunnel to afford the 
maximum head that can be economically 
justified. The power station is of conven- 
tional design, rugged, and built of concrete. 
At the South Holston and the Watauga 
projects, secondary tributary river plants 
authorised in December, 1941, and on which 
construction was started in February the 
year following, work was later deferred by 
the War Production Board. However, prior 
to the stop-work order in October, 1942, 
the T.V.A. forces had completed access roads 
and the major portion of the construction 
plants. The contractor was actually drilling 
the diversion tunnels on both projects when 
the stoppage was ordered, but he was per- 
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Room : 





mitted to continue the excavations for several 
months afterwards in order to protect, the 
work already done. . The feature .of present 
interest is that-the impounding structures for 
these two projects are rolled-fill .embank- 
ments with substantial rock-fill supporting 
shells, and in designing these undertakings 
it was found that it would be economical to 
use tunnels for the twofold purposes of 
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CHEROKEE POWER PLANT 


diversion during construction and spillway 
service afterwards. Separate tunnels are 
planned for power generation. 


Basic DESIGN oF DAMS 


Much of the T.V.A. watershed is in moun- 
tainous country, and there are other circum- 
stances that have a direct bearing on the 
design problems of the dams and their power 
installations. This has 
been explained by Mr. 





Ls 


after careful analysis’ of several types. of 
concrete dams and their economic aspects 
elected to adopt throughout gravity strug, 
tures as best suited to meet the local require. 
ments of all contemplated sites. The dams 
have been so proportioned that under maxi. 
mum possible head no tensile stresses from 
cantilever action develop over any part of 
the section. An effective foundation drainage 
system has been installed whenever possible, 
and the resultant relief from hydrostatic 
pressure has been reflected in the uplift 
assumptions. For instance, in the case of 
low-head, main river dams, the uplift inten. 
sity is usually varied from headwater pressure 
at the upstream face to tailwater pressure at 
the drains, with tailwater pressure over the 
remainder ; and for the higher storage dams, 
on the tributaries, this assumption has been 
modified by allowing for full headwater 
pressure at the upstream face, diminishing 
to 50 per cent. of headwater pressure at the 
drains, and thence dropping to tailwater 
pressure at the toe. Uplift is assumed in al] 
cases to act over only two-thirds of the base 
area. 

The maximum allowable compressive 
stresses and shear friction values have been 
established after a careful review of the 
geological and the mineralogical investiga. 
tions at each given site. The shearing 
strength of the foundation material in some 
cases has been found to be as low as 11 Ib. 
per square inch for weak shale, but at other 
sites the rock was far stronger than the con. 
crete, making the concrete the limiting con- 
sideration, on the assumed strength of 600 lb. 
per square inch. A factor of safety of 4 for 
the average shear at the base has been pro- 
vided over the shear friction strength as 
determined by tests. 


Again, to draw upon Mr. Rich, where the 
modulus of elasticity of the foundation rock 
is very low, or where the dam is superimposed 
upon differing rock formations having widely 
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Rich in this manner: 
“The basic design of 
hydraulic structures is 
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strongly influenced by 
the geology of the 
region in which they 
are constructed. The 
characteristic forma- 
tion of nearly all but 
the highest portions of 
the Tennessee Valley 
region is limestone, a 
rock of relatively high 
solubility when geo- 
logic periods are con- 
sidered, and one which, 
generally speaking, 
requires extensive sub- 
surface treatment and 
grouting of natural 
solution channels to 
inhibit penetration of 
water under the dam. 
A few projects located 
at higher elevations 
in the extreme eastern 
portions of the region, 
in the foothills of the 
Great Smoky Moun- 
tains, are more favour- : 
ably situated in territory where the pre- 
dominating formations consist of meta- 
morphosed sedimentary rocks, such as gray- 
wacke and quartzite. These formations pro- 
vide an effective barrier to the entrance of 
water under the dam and require a com- 
parative minimum of grouting and founda- 
tion treatment.”’ 

The designing department of the T.V.A., 
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varying elastic characteristics, special seals 
have been provided in the transverse joints 
between blocks to allow for any unequal 
settlement. In the case of low-head, main 
river plants it has been the practice in T.V.A. 
projects to make the power station a part of 
the main dam across the river, and the dis- 
tinctive feature of such of the structures is 
the utilisation of the combined mass of both 
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intake structure and turbine foundations to 
sustain the hydrostatic load from the reser- 
voir. It has been found that the foregoing 
rocedure results in a cellular structure of 
great ruggedness and economy, being 
liberally reinforced not only for the easily 
calculated hydrostatic loads immediately 
adjacent to the waterways, but capable of 
furnishing a generous margin of strength to 
meet the relatively intangible stresses that 
result from temperature changes. For 
exceptional flood conditions and temporary 
construction loadings an increase of 25 per 
cent. of normal structural stresses is 
permitted. 


HYDRAULIC TURBINES 


According to the latest data available, it 
seems that out of the installations at twenty- 
two dams the turbines in use are of three 
types and distributed as follows :—One dam 
has turbines of the fixed-blade propeller 
type ; six dams have turbines of the Kaplan 
adjustable-blade propeller type ; and fifteen 
dams have turbines of the Francis type 
installed. Mr. Rich has thus explained the 
reasons for the selections: ‘‘ Important 
among the design features of T.V.A. hydro- 
electric plants is the choice of turbine runners 
and their location with relation to tailwater 
elevation. The elevation established for the 
turbine runner with respect to the tailwater 
elevation also has a governing influence on 


the design of the entire power station sub- 
structure, particularly in the case of low- 
head propeller or Kaplan type turbine 
installations. The requisite margin of safety 
against cavitation of the turbine may be 
secured either by placing the runner rela- 
tively deep with respect to tailwater, with an 
attendant increase in cost for the deeper 
structure, or by locating the runner fairly 
close to tailwater and installing a turbine of 
larger diameter operating somewhat below 
its actual power capacity. In the last analysis 
determination of this feature becomes a 
problem in economics. The increased cost 
of structures and the decreased cost of 
smaller higher-speed generating machinery 
in the one case is balanced against the less 
expensive structures and the larger-diameter 
turbines and generating machinery operating 
at proportionately reduced speed in the other 
case. For sites overlain by heavy over- 
burden, where sound foundation rock is at 
deep elevations with respect to tailwater, 
such as at the Kentucky dam, the design will 
naturally gravitate to the deep type of 
setting. However, for projects such as 
Watts Bar—Fig. 15—where the foundation 
rock occurs at a high elevation with respect 
to tailwater, with comparatively shallow 
overburden, the natural choice will be the 
larger, slower wheel and the shallower type 
of structure.” 





(T’o be continued) 








C.P.R. Turbo-Electric Cargo Liner 


** Beaverdell ”’ 


No. I1—(Continued from page 219, March 8th) 


PROPELLING MACHINERY 


HE system of propulsion adopted for this 

ship and her three sister vessels is the 
outcome of investigations which were oegun 
in 1940. They were undertaken by C. A. 
Parsons and Co., Ltd., of Heaton, and the 
Parsons Marine Steam Turbine Company, 
Ltd., of Wallsend, at the instigation of, and 
in collaboration with, Mr. John Johnson, the 
owner’s consultant. The main purpose of 
the inquiry was to decide upon the most 
suitable form of propelling plant for the 
company’s freight steamers and passenger / 
freight liners which would have to be built 
to restore the company’s Atlantic and Pacific 
services. As the power required for the 
freight ships is about half that required for 
the larger and faster tonnage, it was apparent 
that a very considerable degree of inter- 
changeability in the main and auxiliary pro- 
pelling machinery would be feasible, and that 
if this uniformity could be realised, consider- 
able operating economies and conveniences 
would be secured. 

As a result of the protracted investigation 
which was made, thermal conditions repre- 
senting a considerable advance on the com- 
pany’s earlier practice were decided upon, 
involving the use of a reheat cycle. As at 
the time the contracts for the ships were 
placed, facilities for building geared turbines 
of this size were severely restricted, turbo- 
electric propulsion was selected. The efforts 
of the designers were accordingly devoted to 
developing an installation which would com- 
pare favourably in terms of cost, weight, 
space, and fuel consumption with the best 
geared turbine practice. The result has been 
to produce an installation which it is believed 
will offer an exceptionally good blend of 





economy and durability, coupled with some 





notable practical advantages, particularly 
when applied to passenger and freight liners 
of the class operated by the company. . 

The main propelling units were designed 
and constructed by C. A. Parsons and Co., 
Ltd., of Heaton, and the control cubicles 
by A. Reyrolle and Co., Ltd., of Hebburn. 
The design of the main and auxiliary boilers 
was initiated by Mr. Johnson and was 
developed in detail by Babeock and Wilcox, 
Ltd., and James Howden and Co., Ltd., 
respectively. The general arrangement of 
the propelling installation and the co-ordina- 
tion of the design was undertaken by the 
Fairfield Shipbuilding and Engineering Com- 
pany, Ltd., while the fitting on board 
was carried out by John G. Kincaid and 
Co., Ltd., of Greenock. In the preparation 
of the design every opportunity was taken of 
incorporating the most modern equipment 
put forward by the various sub-contractors. 

When some service experience with this 
plant has been obtained, it will be possible to 
determine whether the original conception 
should be allowed to stand and whether this 
form of propelling machinery should be adopt- 
ed for larger and more important tonnage to 
be built for the company’s ocean services. 

The main machinery is illustrated by the 
drawings on page 240. It comprises 
a single water-tube boiler of modernised 
Johnson type, supplying steam at 850 lb. per 
square inch, and at a temperature of 850 deg. 
Fah. to a turbo-alternator arranged with 
high-pressure and low-pressure cylinders in 
tandem, running at 3450 r.p.m. Three-phase 
A.C. is generated at 3000 volts, and is supplied 
to a sixty-four-pole, double-unit synchronous 
motor, arranged to develop its full power at 
108 r.p.m. 

The steam side of the installation operates 


from the high-pressure turbine at a pressure 
of about 180 1b. per square inch and a tem- 
perature of about 580 deg. Fah. is led to 
reheater elements incorporated in the main 
boiler, wherein the steam temperature is 
again raised to 850 deg. Fah. before admission 
to the low-pressure turbine. 

In design the main boiler is, so far as the 
generating elements are concerned, in general 
conformity with the well-known Johnson 
design, except in that the number of rows of 
tubes have been reduced to four per side. 
The superheater, which was supplied by the 
Superheater Company, Ltd., is arranged in 
the boiler casing at the port side of the steam 
drum, the flow of gas across. the tubes being 
in the vertical direction. The reheater, which 
is also of the Superheater Company’s design, 
is similarly arranged on the starboard side 
of the steam drum, the gases from the two 
sides converging to pass through an econo- 
miser arranged above the boiler proper, and 
subsequently through an air preheater of the 
Howden-Ljungstrém type. The economiser is 
ofthe Type8 Premier Diamond design, and was 
supplied by E. Green and Son, Ltd., of Wake- 
field. Dampers are provided to by-pass the 
superheater, economiser, and air heater for 
lighting up, and also for the regulation of the 
superheat and the feed-water temperature. 
In addition, a large damper in the duct form- 
ing the outlet from the reheater is provided, 
so as to give a means of controlling the reheat 
temperature by affecting the distribution of 
gas flow across the two sides of the boiler. 
Single induced and forced draught fans to 
provide a balanced draught system are 
installed. A feature of the reheater is that 
no isolating valves are provided, although 
there is an emergency pipe which may be 
fitted for exhausting the high-pressure turbine 
direct to the low-pressure, should a tem- 
porary failure of the reheater tubes neces- 
sitate such action. 

The main turbines are of Parsons impulse 
reaction pattern, the high-pressure turbine 
having a single two-row impulse wheel, 
followed by reaction stages, and the low- 
pressure turbine having all-reaction stages. 

A Howden-Johnson auxiliary boiler is in- 
stalled, in order to provide saturated steam 
at 1001b. per square inch for domestic 
services, turbine glands, oil fuel heating, and 
make-up feed, which is normally led to the 
secondary stage of the two-stage feed heaters. 
Great importance is attached to the elimina- 
tion of contaminated water in the main feed 
system. 

Safety and simplicity of operation were a 
constant aim in the design of the machinery, 
and this factor is reflected in the high-pressure 
auxiliary steam range, in which no provision 
is made for desuperheated or saturated 
steam, the only steam auxiliaries, the main 
feed pumps and the air ejector, taking high- 
pressure superheated steam. A reducing 
valve is, however, fitted, in order to provide 
steam at a reduced pressure for the soot 
blowers and for the whistle, which is also 
capable of being operated with steam supplied 
by the auxiliary boiler. 


ContTROL ARRANGEMENTS 


The main controls are contained in a 
cubicle at the after end of the engine room. 
The 220-volts D.C. control equipment is 
housed in a desk portion mounted on engine- 
room floor level, which also accommodates the 
selector switches and sequence operating gear 
and the indicating instruments, the latter 
being mounted at approximately eye level. 
The 3000 volts A.C. gear is housed in the port- 
ion of the cubicle immediately below the floor 
level, and is operated by drives from the. 
control desk above. All the operating gear is 
readily accessible by lifting the hinged sloping 





on the “ reheat cycle,” whereby the exhaust 





covers of the desk portion of the cubicle. 





240 


THE ENGINEER 


Marca 15, 1946 





es 





Starting, synchronising, and regulation of 
the speed of the propulsion motor are carried 
out by the operation of one control wheel, so 
that the switching sequence of operations is 
independent of the operator, who can devote 
his whole attention to timing the operations 
to meet service conditions. All switches are 
mechanically operated. The selecting of 
operating conditions, ¢.e., ahead or astern 
and the particular machines to be used, is 
carried out by selector switches with robust 
mechanical interlocks to prevent mal-opera- 
tion. There are five selector switches on the 
control desk, namely, (a) after half of 
motor, (6) forward half of motor, (c) ahead 
and astern, (d) main alternator and auxiliary 
alternator, (e) booster No. 1 and booster 
No. 2. The control wheel rotates clockwise, 





each turn completing one operation. The 
fifth turn regulates the turbine speed by 
controlling the setting of the governor valve, 
the speed being raised by increments of 1 per 
cent. from 20 per cent. to 100 per cent. of full 
speed. 

Excitation for the alternator is supplied 
by negative booster and for the propulsion 
motor direct from the ship’s 220 volts D.C. 
supply. 

The main motor is divided so that either 
the forward or aft unit may be run by means 
of current supplied from an auxiliary alter- 
nator arranged in tandem with one of the 
three 400-kW diesel generators. The auxi- 
liary alternator is designed to provide enough 
power to keep way on the vessel in an estuary, 
or, in an extreme emergency, to bring the 
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ship into harbour, should a major derangg, 
ment occur to the main propulsion system 
on the high seas. The double-unit arrangp. 
ment of the motor also enables half power to 
be developed in the event of a partial derange. 
ment of a section of the motor or its connect. 
ing cables. 

Control of the speed of the turbo. 
alternator is effected by a regulator valve 
arranged in a chest on the steam line adjacent 
to the high-pressure turbine. This valve ig 
operated by high-pressure oil supplied from 
& pump running in tandem with the 
forced lubrication pump, the pressure on a 
pilot piston being regulated by the governor, 
which, in turn, is co-ordinated in its action 
with the control hand wheel on its fifth turn, 
Over-speeding of the turbines brings about a 
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loss of oil pressure, which causes an emerg- 
ency valve, arranged in the same chest as 
the regulator valve, to shut. 
In order to simplify the control of those 
items of auxiliary machinery which are 
directly associated with the rate of steaming 
of the main machinery, and are not readily 
capable of automatic regulation, namely, the 
forced and induced draught fans, and the oil 
fuel pressure pump, a unified control system 
has been adopted, whereby the speed of each 
unit is regulated from a single controller, 
arranged at the starting position, the speeds 
being selected to correspond with 20, 40, 60, 
g0, and 108 r.p.m. of the propeller respec- 
tively. 


AUXILIARY MACHINERY 


So far as the auxiliaries are concerned, the 
steam units comprise one air ejector and two 
Weir main feed pumps, one of the turbo- 
driven geared reciprocating type having 
seven plungers, and the other a turbo- 
centrifugal pump for stand-by duty. All 
other units are motor driven, and comprise 
essentially two extraction pumps, one work- 
ing and one stand-by ; two circulating pumps, 
each capable of 50 per cent. full duty ; two 
lubricating and oil relay pumps, one working 
and one stand-by, each having automatic 
starters operated by drop in oil pressure ; 
one foreed and one induced draught fan, 
providing a balanced draught system ; two 
main and one auxiliary Wallsend-Howden oil 
fuel units ; one oil fuel transfer pump ; two 
booster exciter sets ; two auxiliary boiler 
feed pumps, of the horizontal double-acting 
two-throw type ; four general-service pumps, 
one of which is allocated to refrigeration 
duty ; one fresh water pump ; an evaporator 
of 25 tons per day capacity and one distilling 
condenser, both of these units being provided 
for emergency use, as it is the intention of the 
owners to carry sufficient fresh water for all 
purposes in the ship’s tanks ; one lubricating 
oil and two diesel oil purifiers ; one oily bilge 
separator ; one salt water circulating pump 
and one air compressor for the diesel gene- 
rators, together with a stand-by air com- 
pressor, which is coupled in tandem with the 
emergency generator. 

In the matter of coolers there are two for 
lubricating oil, one for the air circulating 
through the main alternator, and one for the 
air circulating through the main motor. 
There is also a heat exchanger for dealing 
with the fresh circulating water for the diesel 
generator sets. The alternator air cooler is 
supplied with main circulating water, and 
the motor air cooler by one of the general- 
service pumps. 

The whole of the main electrical equipment 
is adequately furnished with devices to give 
warning of overheating, overloading, and 
insulation defects. The principal mechanical 
safeguards have already been described, but 
one other item which has received attention 
is worthy of note by reason of the unusual 
situation which it is devised to cover. It com- 
prises an automatically operated valve which 
admits lubricating oil from the reserve tank 
in the casing to the main turbine and alter- 
nator bearings, and opens in the event of a 
“black-out’’ on the D.C. switchboard. In 
these circumstances not only would the 
lubricating oil pumps, in common with other 
motor-driven auxiliaries, stop, but the loss 
of D.C. excitation would break the electrical 
link between motor and alternator, and the 
latter, together with the turbine rotors, 
would be free to idle to rest, the emergency 
valve having, of course, shut with loss of oil 
pressure. This might take considerable time 
and damage would certainly be caused in the 
absence of an emergency supply of lubricant. 


duced opposite shows that the arrangement 
of the main units is rather unorthodox, in 
that the main propelling unit is offset from 


with the main boiler, which is accommodated 
in the same compartment, thus reducing the 
length of the machinery space to a minimum. 
Special attention was paid to obtaining sub- 
stantial rigidity in the seatings of the main 
turbo-alternator unit, having regard to the 
necessity for maintaining alignment between 
its three component rotors. Ventilation is 
furnished by torpedo type fans, in addition 
to natural draught cowls and trunking. 
Workshops and stores are provided for both 
the engineers and the electricians, and are 
very fully equipped with machines, tools, 
and necessary appliances. Among the latter 
is included equipment for electrically heating 
turbine joint bolts to facilitate and ensure 
satisfactory hardening up, having particular 
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regard to the high temperature to which the 
turbine casings are subjected. 


OFFIcIAL TRIALS 


This vessel’s speed trials were carried out 
on the Arran course on Friday, February Ist, 
when a mean speed of 18 knots was recorded 
at the contract power, namely, 9000 S.H.P., 
at mean draught of 16ft. 8}in. During the 
manceuvring trials which followed, the 
machinery developed 9000 S.A..P. when going 
astern. The steering gear was thoroughly 
tested by working the rudder “ hard over to 
hard over’ when developing the maximum 
propelling power ahead and also astern. The 
results were entirely satisfactory. Thereafter 
the ship made a double run over the course, 
using the auxiliary mode of propulsion. The 
power developed by the diesel generator was 
400 kW, and the mean speed registered was 
approximately 6 knots. 

On February 2nd, a fuel consumption trial 
of several hours’ duration was made. 
this period the machinery worked smoothly, 
and conditions were stable, thereby facilitat- 
ing the accurate recording of technical data. 
It will be seen from the following tabulated 
statements that the results obtained approxi- 
mate closely to the design, The weight of 
oil consumed was determined from a rect- 
angular tank specially calibrated for the 
trial. 

Following completion of trials, adjust- 





Reference to the machinery plan repro- 





the centre line of the ship and is staggered 





which effected an improvement in the boiler 
and overall efficiency of the plant. There 
are grounds for believing that the fuel con- 
sumption rate in service will show a con- 
siderable improvement on 0-55 lb. per S.H.P.- 
hour “all purposes,” with oil at 18,500 
B.Th.U. per lb. 

The aim of the designers was to produce a 
propelling system which would operate safely 


Actual 
Design. on trial. 
Shaft horsepower ... 9000 9575 
Boiler pressure, lb. 850 850 
Steam pressure at —_ 5. pica 
inlet, Ib. 800 792 
Steam tem ene * ‘Dae —— 
sure inlet, deg. Fah. .. 850 810 
Steam pressure at low- ——— 
inlet, Ib. 180 163 
Steam aieinentnen at “es sen 
inlet, deg. Fah. ... 850 830 
Vacuum, inches ... 29-0 29-10 
Boiler efficiency (on gross c ars 
value of fuel), percent.... ... 90 88-0 
Fuel rate per S.H.P. “all ses” 
ss, value ‘aa acer 500 
B.Th.U.), Ib. . : 0-54... 0-55 


and conveniently in a high thermal field, and 
secure an exceptional order of fuel economy 
in conjunction with durability. After a 
sufficient number of voyages have been 
made, full technical data will be given to one 
of the technical institutions, with a report on 
the behaviour of the machinery under service 
conditions. 








The National Coal Board 





On Thursday, March 7th, Mr. Emanuel 
Shinwell, the Minister of Fuel and Power 
stated in the House of Commons that the follow- 
ing eight gentlemen had accepted his invita- 
tion to serve on the National Coal Board as soon 
as the Coal Industry Nationalisation Bill 
becomes an Act of Parliament :—Lord Hyndley, 
the Chairman, was honorary commercial adviser 
to successive Governments, including the two 
Labour Governments, for a continuous period 
of more than twenty years up to 1938. Through- 
out the war he gave his whole-time services, 
again in an honorary capacity, first to the old 
Mines Department and then, as first Controller- 
General, to the Ministry of Fuel and Power. 
Since 1943 he has been Chairman of the London 
Coal Committee of the Combined Production 
and Resources Board. He is also chairman of 
the National Finance Corporation. He has 
spent his whole working life in close and con- 
tinuous contact with the coal industry, and has 
won the respect, affection, and confidence of all 
sections of it. The other Board members are :— 
Sir Walter Citrine, the general secretary of the 
T.U.C.; Mr. Ebby Edwards, the general 
secretary of the National Union of Mineworkers ; 
Professor Sir Charles Ellis, F.R.S., Professor of 
Physics, King’s College, London, and Scientific 
Adviser to the Army Council since 1943; Mr. 
J. C. Gridley, lately Chairman of the European 
Coal Organisation, director of Gueret and 
Llewellyn and Merrett, Ltd., and other com- 
panies engaged in marketing coal, both for 
home and export trade; Mr. L. H. Lowe, a 
chartered accountant and a partner in the firm 
of Thomson MeLintock, Director of Finance at 
the Ministry of Fuel and Power, 1943-45; Sir 
Charles Reid, an eminent mining engineer, who 
was Chairman of the Reid Committee; and 


During} Mr. T. E. B. Young, another leading mining 


engineer, who is managing director of the 
Bolsover Colliery Company. Mr. Shinwell said 
that he was not yet in a position to announce 
the name of the Vice-Chairman, who will be 
the ninth member of the Board, and will be 
selected for administrative and organising 
experience and capacity. The Board cannot 
be formally constituted till the Coal Nationali- 
sation Bill becomes law, but it will be set up 
immediately afterwards. Meanwhile, it is hoped 
that prospective members of the Board will be 





ments were made to the boiler and machinery 





able to undertake some preparatory work. 
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The ‘°° Liberation ”’ 


2-8-0 Locomotive 





E recently visited the works of the Vulcan 

Foundry, Ltd., at Newton-le-Willows, to 
inspect one of the first ‘‘ Liberation ’’ locomo- 
tives, which are being built by the company 
for U.N.R.R.A., to be used in the task of restor- 
ing internal communications in Europe. Before 
describing one of these engines, it is worth 
recording as of some interest the decisions which 
led up to their design and manufacture. It 
was in 1943, when the rehabilitation of Europe 
was already under consideration, that the 
Locomotive Manufacturers’ Association was 
asked by the Ministry of Supply—at the request 
of the Technical Advisory Committee on Inland 
Transport of the British and Allied Govern- 
ments in London—to prepare designs of an 
engine more powerful than the “ Austerity ”’ 
locomotives, and suitable for universal use on 
the railways of Europe. It was specified that 
the proposed locomotive should have a tractive 
effort of between 40,000 Ib. and 50,000 Ib., a 
boiler having a wide fire-box, with a grate area 
of 40 to 50 square feet, an axle load not less 
than 18 tons, a wheel base suitable for curves 
of 330ft. radius, and that the engine and tender 
should be built within the limitations of the 
International Rail Gauge. 

The Locomotive Manufacturers’ Association 
entrusted the task of preparing the preliminary 
design to the Vulcan Foundry, Ltd., one of its 
constituent members. Investigations by that 
company showed that a 2-8-0 locomotive, 
with a double bogie tender, would meet the 
specified requirements, and preliminary designs 
were put in hand. Owing to the necessity for 
the conservation of labour to the greatest 
possible extent, it was realised that, whilst it 


would ensure interchangeability of details and 
facilitate the manufacture, supply, and fitting 
of spares. 

In the absence of a detailed specification, the 
designers were in the somewhat unique position 
of being free to incorporate those features of 
locomotive practice which they considered most 
suitable. For this reason the design includes 
details in accordance with what is considered the 
best British, Continental, and American prac- 
tice, and the design features were chosen as 
best suited to their purpose, irrespective of the 
country of origin. Preliminary designs and 
specifications were prepared and submitted to 
the Technical Advisory Committee on Inland 
Transport of the Allied Governments, the 
members of which were drawn from railway 
representatives of France, Belgium, Holland, 
Czechoslovakia, Poland, Yugoslavia, and Greece. 
Although the Committee was afforded every 
opportunity to discuss the design in detail, it 
is noteworthy that only in minor respects was 
it found necessary to modify the proposed 
design. Final designs were agreed and the 
preparation of manufacturing drawings was 
put in hand late in 1944. 

It will be seen from the accompanying 
engraving and the drawings opposite that 
whilst the locomotive exhibits the basie features 
of British design, many features of Continental 
and American practice have been introduced. 
Although the engine is somewhat uncommon in 
appearance to those ing in this country, 
it should prove capable of doing the work for 
which it has been designed. Maintenance also 
should prove relatively easy, owing to the care 





which has been given to ensure accessibility to 


It is supported in the frames 
by a saddle casting at the smoke-box, sliding 
shoes at the front of the fire-box, and a breather 
plate at the rear of the fire-box. It has a round 
top fire-box, the inner one of copper being 


Loading Gauge. 


Principal Dimensions 























Metric. English. 
Working pressure 16 kilos. per | 227 lb. per 
sq. cm. sq. in. 
Cylinders (two)— 
Diameter ... é 550 mm. 21gin. 
WN Ss Bae 5585.4, pees 50 710 mm. 28in. 
Coupled wheels diameter ...| 1450 mm. 4ft. 94in. 
Truck wheels diameter 850 mm. 2ft. 94in. 
Wheel base— 
Coupled ... 4950 mm. 16ft. 3in. 
Total engine 7660 mm. 25ft. lin. 
Heating surface— 
Tubes and flues 194-33 sq. m. | 2098 sq. ft. 
Fire-box ... .. 16-26 sq.m. | 175 sq. ft. 
Total evaporative ... 210-59 sq. m. | 2273 sq. ft. 
Superheater 61-3 sq.m. | 660 sq. ft. 
Combined total 271-89 sq. m. | 2933 sq. ft. 
Grate area 0. ©... as) 6k 4-09 sq. m. 44 sq. ft. 
Tractive effort at 85 per 
cent. B.P. ... ... ...| 19,900 kilos. | 43,800 lb. 
Adhesive weight ee 74-75 tonnes | 73-55 tons 
Factor of adhesion . ... 3-76 3-76 
Weight— 
Engine in working order 85-674 tonnes| 84-3 tons 
Engine, empty «++ ++-| 77-674 tonnes| 76-45 tons 
Tender in working order | 59-105 tonnes} 58-2 tons 
Tender, empty -- «| 24-028 tonnes} 23-65 tons 
Engine and tender in 
working order ---| 144-799 tonnes} 142-5 tons 
Water capacity oftender ...| 25 cub. m. 5500 gals. 
Coa! capacity of tender 10,200 kilos. 10 tons 











radially stayed to the outer on the lines of 
standard American practice. Flexible stays 
are provided for the first three rows of the roof, 
and in the breaking zones of the water space 
stays. In accordance with Continental require- 





ments, all roof stays are of steel, and have 














was desirable that the locomotive should con- 
form as far as possible to the practice of the 
various Continental countries using it, it was 
essential that only one type should be built, 
and that it should be relatively easy to manu- 
facture from materials available in this country. 
It was also considered essential that, in view of 
the probable lack of repair facilities on the 
Continent in the immediate post-war period, 
the design should be as simple as was consistent 
with good performance, and that maintenance 
and repair should receive primary considera- 
tion in all features of design. The designers 
therefore decided that—with the exception of 
proprietary fittings where it was necessary to 
facilitate the supply of standard spares—all 
details should be designed to metric dimensions, 
and that all machined and replaceable details 
should be made to the International Standards 





Association system of tolerances. This practice 


** LIBERATION *’ LOCOMOTIVE 


all details requiring frequent inspection and 
periodic renewal. 

At present there are 110 of these locomotives 
under construction for distribution by 
U.N.R.R.A. in Poland, Czechoslovakia, and 
Yugoslavia, and a further ten for Luxembourg. 
Not only should they prove a valuable addition 
to the depleted rolling stocks of the countries 
to which they will be sent, but they will un- 
doubtedly do much to uphold the high reputa- 
tion of British design and workmanship on the 
Continent. 

The principal dimensions of the locomotive 
are given in the table. 


BoILeR 


The generous proportions of the boiler will 
be appreciated from the drawings, and in its 
design full advantage has been taken of the 





relatively high limits of the International 








nuts on the fire side of the inner fire-box plate. 
Except for the steel flexible stays, those of the 
water space are of copper screwed into the inner 
and outer plates and riveted over. The boiler 
tube plate and back plate stays are of the 
diagonal type, pinned to tee bars riveted to the 
tube and back plates and the boiler barrel. 
Three arch tubes in the fire-box are expanded 
into the inner throat and back plates. Opposite 
each of these tubes wash-out plugs are let into 
the outer plates, and these plugs have special 
seatings designed to prevent damage to their 
threads when tube cleaning is in progress. 
Numerous wash-out doors are fitted to permit 
adequate access to both boiler and fire-box for 
cleaning purposes. These doors are of a type 
popular on the Continent, and consist of an ellip- 
tical door having a ‘flat face resting within a 
circular housing welded into the boiler, the seal 
between the door and seating being formed by a 
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copper-asbestos joint ring. The housing and 
door are drop stampings, and, as a flat seating 
is provided irrespective of the location of the 
door in the boiler, manufacture and mainten- 
ance of the doors is considerably simplified. 
In the boiler are thirty-six large tubes, 5}in. out- 
side diameter, and 183 small tubes, 2in. outside 
diameter. The large tubes accommodate a 
thirty-six-element superheater made by the 
Superheater Company, to give a steam tem- 
perature of 700 deg. Fah. when the locomotive 
is working at maximum capacity. The super- 
heater header in the smoke-box is supplied 
with steam through a balanced type regulator, 
of the builder’s own design, which is fitted in 
the dome. The handle in tho driver’s cab, 
which operates the regulator through a push- 
pull rod, has a fine tooth sector plate to give 
easy and positive control. Operation of the 
regulator gear is simplified by the fitting of a 
balanced stuffing-box on the fire-box back to 
eliminate end thrust on the rod. The boiler 
mountings include two 3in. diameter “ Pop” 
safety valves, a top feed clack-box, blow-down 
valves on the fire-box throat plate and under 
the boiler barrel, and a forged steel manifold 
for various fittings. Two Davies and Metcalf 
lifting and restarting hot water injectors of 
special design are fitted to’the fire-box back 
plate in accordance with Continental require- 
ments for locomotives operating in Eastern 
Europe under winter conditions. A conical 
wire mesh spark arrestor is set in the circular 
fabricated smoke-box. A rocking fire grate is 
longitudinally divided into two units to permit 
easy operation by hand. . Its fire bars are made 
up of loose fingers mounted on cast iron rocking 
bars. The cast iron bottom doors of the double 
hopper ashpan are “operated from ground level 
by means of a hand lever at the side of the loco- 
motive. At each side of the ashpan and below 
the foundation ring air damper doors are fitted. 


CYLINDERS AND MOTION 


The two 21l}in. diameter cast iron cylinders 
have narrow ring pattern piston valves, 12in. 
diameter, with cast iron heads mounted on 
forged steel valve spindles. This unusually 
large size of valve was made necessary by the 
Continental engineers’ insistence on rhomboidal 
steam ports in the valve liners. This form of 
port reduces considerably the steam port area 
obtainable by the use of rectangular ports, and, 
as a ratio of steam port area to cylinder area 
approximating 1/7 was required, a 12in. piston 
valve was essential. In addition to providing 
adequate steam port area, care has been taken to 
streamline the flow of steam into and out of the 
cylinders and to keep the ports as direct as 
possible. During a short run on one of the 
engines we noted the free running and the easy 
exhaust beat, imdicati the success of the 
design. The front covers of the cyli and 
steam chest are of cast iron, whilst the hind 
covers are of cast steel, each of those of the 


valves are hand-operated through suitable gear- 
ing from the engine cab. A simple form of 
Walschaerts valve gear has been designed to 
provide a straight line drive from the excentric 
crank to the piston valve spindle. It gives a 
valve travel of 63in., the maximum cut-off in 
full gear being 80 per cent. 

A particular feature of the valve gear design 
is the one-piece motion girder, which in one 
casting has provision for carrying the slide 
bars, reversing link, reversing shaft, and 
mechanical lubricators. This design, in addi- 
tion to saving appreciable weight, has enabled 
a considerable reduction in the amount of 
machining and handling required in its manu- 
facture. It also facilitates accurate setting 
of the details it earries. The connecting link 
attachment is, by means of a tapered pin, 
pressed into the crosshead and secured by a 
cotter. Leird type crossheads of cast steel 
have cast iron slide blocks lined with white 
metal. The connecting and coupling rods are 
of fluted and rectangular section respectively, 
and have circular fixed bushes lined with white 
metal. Reversing is effected through a hand- 


operated screw mounted on the side of the 
fire-box, 

A ten-feed Wakefield mechanical lubricator, 
mounted on the right-hand motion girder, 
supplies oil to the centre of each cylinder barrel, 
each piston valve head, each piston-rod pack- 
ing, and each valve spindle. Atomisers are 
fitted to the piston valve and cylinder barrel 
feeds. The coupling and connecting-rod bushes 
ne: tapinrmagep by round oil boxes welded to the 
rods, 


WHEELS AND ENGINE Unrrs 


The coupled wheels are of cast steel and have 
balance weights cast integrally, those on the 
driving wheels being cast hollow and filled with 
lead. All revolving weights are balanced, as 
are 30 per cent. of the reciprocating weights, 
which are evenly distributed in the leading, 
intermediate, and trailing wheels. The driving 
wheels are balanced for revolving weights only. 
Each of the cast steel axle-boxes is lined with 
crescent-shaped white metal bearings, which 
are pressed into the shell, and the wheel hubs 
are fitted with gun-metal liners, where they 
bear against the axle-boxes. A lubricator on 
the left-hand motion girder supplies oil to the 
axle-boxes. the oil being lead to each side of the 





ENGINE CAB 
bearing, as in L.M.S. practice, Cast iron keeps 
with oil pads, are also provided. 
held by fabricated cast steel stays. 


form of construction was adopted as best sited 
to the manufacturing facilities available in 


to this type of drawgear at a later date. Coupled 
springs are.set above the axle-boxes to facilitate 
the dropping of wheels, and are compensated in 
two groups. The leading truck, leading and 
intermediate coupled wheels form one group, 
and the driving and trailing coupled wheels the 
second, Hard steel spring link washers dnd 
cotters are fitted to the rectangular section 
spring links, which are not provided with means 
of adjustment. The axle-box guides are so 
designed as to allow for the fitting of adjusting 
wedges at a later date if required, and we are 
informed that engines built for the Grand 
Duchy of Luxembourg have these wedges 
actually fitted during construction, Each 
engine has Westinghouse automatic air brake 
equipment, with an independent locomotive 
brake, and, in addition, to the usual brake- 
operating valve, an independent brake valve is 
supplied for use when it is desired to brake the 
engine and tender only. On all coupled wheels 
the brake blocks are actuated through com- 
pensated rigging by two l4in. by 8in, cylinders 
operating a brake shaft below the rear engine 





drag-box. 


— 


The engine front truck is of the conventional 
swing link type, having plate frames and fitted 
with white metal lined bronze axle-boxes, The 
spring gear of the truck is compensated through 
a forged steel beam, with the spring gear of m 
leading coupled axle. 

Air-operated sanding is provided for the front 
of the leading and front and rear of the driving 
wheels, and for it a large welded sand-box js 
mounted on top of the boiler between the top 
feed clack-box and the dome. It will be the 
from the illustrations that the casings of the 
clack-box and the dome have been joined up 
with the sand-box to form one unit. Current 
for a very complete electric lighting equipment 
is supplied by a Stones turbo-generator mounted 
on the right-hand side of the smoke-box. In 
addition to the usual cab and bunker lights, 
there is a l4in. headlight at the front of the 
engine, together with colour-changing marker 
lamps. Plug-in points for inspection lamps are 
situated below the running boards in front of 
the motion girders, and on the smoke-box front 
plate. It will be seen from the accompanying 
engraving that the engine cab has sloping sides 
to conform to the loading gauge, and that a steel 
back plate partially encloses it. The cab, which is 
of welded construction with a wood-lined roof 
and wood platform, has upholstered seats for 
the driver and fireman, and is fitted with canvas 
draw curtains for the back plate opening during 
inclement weather. In order to provide a stable 
platform for the stoker, the cab footplate is 
extended over the front of the tender. 


TENDER 


Each tender frame is built up of rolled steel 
channels and sections, and is of riveted and 
welded construction, with cast steel drag-boxes 
and bogie centre castings. It is stated to be the 
first time that tenders have been built in this 
country with American pattern cast steel 
bogies of the “ Planklers *’ type, and with axle- 
boxes cast integrally with the side frames. By 
the adoption of these bogies a considerable 
reduction in the weight of the tenders has been 
obtained. Apart from the axle-box keyplates, 
bearings, and lids, and two spring groups, the 
bogie consists only of two side frames and one 
cross bolster, all of cast steel. All bogie wheels 
have cast iron brake blocks, which are carried 





in cast steel heads, Braking power is provided 
by a Westinghouse 14in. by 8in. cylinder, which 
is mounted on the tender frame between the 
. The brake rigging is fully compensated 
@ hand brake is also provided. Standard 
Continental drawgear is fitted to the rear of 
each tender and the design provides accom- 
Servos or Soin RORpWHO if required at a 
later date. 








has| Research, Education and the 
Government* 


You have noticed, I trust, practical proof 
bes tose ee poe 


mponges ie possibilities of science in every 
of national ype mall The Cinderella 
days of science are gone. To-day there is a 


place for scientists side by side with civil 
servants, workers and managers in industry, 
farmers, professional men, and _ technologists 
of all kinds in the great work of national 
recovery and social planning upon which we are 
embarked. It is very illuminating, and certainly 
not widely realised, how scientists and engi- 
neers are spread and integrated throughout the 
machinery of government. Looking through 
the Civil Service List, one finds very convincing 
evidence of the part scientists have taken and 
are taking to-day in the day-to-day work of 
Government Departments, Scientific officers, 
scientist heads of branches, research stations— 
there they are im many Ministries, adding their 
expert knowledge to that of experts of other 
kinds. The recent improvements in pay and, 
what is equally important, conditions of service 
is well deserved by these men. 

It is too early yet to say much of the new 
Committee under Sir Alan Barlow, working on 
policies which should govern the use of scientific 


* Extracts from a speech by the Rt. Hon. H. Morrison 
at the Annual Lumcheon of the Parliamentary end 








Scientific Committee. 
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manpower and resources in the next ten years ; 
put I can tell you that their work is actively 
roceeding, and that Professor Zuckerman has 


joined the Committee. You will be hearing 
more of the work and plans of the Department 
of Scientific and Industrial Research from 
Lord Riverdale and Sir Edward Appleton, and 
I will be satisfied to mention only the efforts 
of the Department to encourage scientific 
research in industry, not only in individual 
undertakings, but also by collective research in 
industrial groups. There is little difficulty 
experienced in encouraging the younger indus- 
tries, such as the electricity, radio, and chemical 
industries, which owe their origin to science, 
to adopt scientific methods of production and 
research in their work. But many of our 
industries are based on traditional methods of 
production. This traditional knowledge has 
been amassed and handed down from one 
generation of craftsmen to another, and it 
may in certain circumstances be just as exact 
as the knowledge gained by the scientific 
method. But this traditional knowledge is of 
yalue only so long as the process and the 
material remain unchanged. D.S.I.R. is work- 
ing actively and continuously to rouse industry 
to the vitel importance of applying scientific 
methods, The means adopted are persuasion 
by articles in the technical Press, lectures, 
visits, exhibitions, and so on ; and by tests and 
special investigations for firms. Assistance is 
given to firms in identifying the scientific 
problems underlying their practical problems, 
and suggestions are made as to how or where 
solutions may be sought. Government also 
assists industry more directly. Expenditure on 
research, both capital and recurring, has now 
been exempted from income tax. 


COLLECTIVE RESEARCH 


D.8.1.R. encourages collective research’ 
Many industries have basic problems common 
to the whole industry. Examples are the 
cleaning of cotton, “‘ hairline’ cracks in high- 
tensile alloy steel, and the washing of delicate 
rayon fabrics. These problems are best tackled 
by the industry as a whole, and the co-operative 
industrial research association appears to be 
the best answer. These associations are also 
of particular value to the smaller industrial 
undertaking, which is unable to afford the con- 
siderable expense of a research department of 
its own. It is able to have its own particular 
problems investigated in the research associa- 
tion of its own industry. The research associa- 
tion movement was started by D.S.LR. Fora 
small expenditure of public money the move- 
ment has brought a large return in industrial 
progress. The research associations are sup- 
ported by a system of direct grants, which are 
proportional to their income from industry. 

There are now thirty of these autonomous 
bodies. Negotiations are in progress for the 
establishment of others. The Government is 
doing everything possible to encourage these 
valuable associations, and have recently taken 
three practical steps to this end. Originally it 
was intended that grants should cease once a 


research association was able to stand on its own | high 


feet. Although the date of attaining inde- 
pendence was steadily pushed further and 
further into the future as scientific research 
became increasingly important to industry, 
this held until very recently. Now it has been 
decided that, in the national interest, grants to 
research associations will form a permanent 
part of the activities of D.S.I.R. That is one 
step to assist industry. Another orie concerns 
the system of making grants. Until a research 
association attains an appropriate scale the 
present system of a block grant and an addi- 
tional grant continues, But when the appro- 
priate scale is reached the additional grant now 
ceases. Instead, a new block grant is made and 
continues indefinitely, so long as the D.8.I.R. 
is satisfied with the activities of the research 
associations. These two measures were made 
with the purpose of making finance more assured 
and regular for industry. The third measure is 
far-reaching. In the national interests the 
Government decided that in suitable cases it 
wil make single grants to finance capital 
expenditure by research associations, for special 


purely experimental types that existed before 


with which the 1914-18 war was fought, and 
that breed or species really lasted until about 


the purchase of particularly expensive apparatus 
and the provision of semi-scale plant. 


EpvuUCATION 


A final word of warning to scientists. It is 
important that science should play its adequate 
part in our public affairs, in our administration, 
and our Government. But we must all have a 
sense of proportion. We cannot all be scientists, 
cannot reduce all human life and thought and 
feeling and emotion to a scientific level. We 
must leave room for the ordinary human being, 
and indeed we must encourage the scientist to 
be an ordinary human being himself. We must 
leave behind us the old idea that the scientist 
is a dull person, who could not share the 
happiness and the enjoyment of life, but was 
wholly serious and oblivious of all that was 
going on outside. In particular science must 
open the door to those young men of science 
who are knocking at the door and want to come 
in to the higher levels of scientific consultation. 
Science must encourage the student to doubt 
everything and to think new thoughts, but if 
ever scientific education gets into a rut, where 
individuality and initiative of thought is dis- 
couraged, it will be a great pity, and no doubt 
that is true of the whole field of education. I 
sometimes wonder whether our primary and 
secondary schools are handling education too 
much upon the basis that the student is expected 
to believe what the tutor tells him. I would 
have a notice put up in every classroom: ‘‘ The 
teacher may be wrong; think for yourself.” 
One of the things that worries me about 
education is the educationalist. It seems to 
me that they know all about what size school 
buildings should be, how many children there 
should be in a class, how much milk should be 
forced down a child’s throat, all about medical 
inspection and treatment, all about the physical 
needs of children in a school, and I wonder 
sometimes what do they know about education. 
The real purpose of education is to produce 
an individual, people who can stand upon their 
own feet, think for themselves, and stand firmly 
by their own opinions. What are we at in 
education ? It is the same thing that we ought 
to be at in science—to produce individuals. 
We need them in our country as much as ever, 
and it is the business of science and education 
to produce them in such numbers. 








Air Estimates 


In presenting the Air Estimates in the House 
of Commons last Tuesday, March 12th, Mr. 
Strachey, Under-Secretary of State for Air, 
gave some particulars of the bombing offensive 
against Germany in the last stages of the war, 
and quoted German leaders and their reports to 
Hitler to show how effective they were. Had 
the weather not broken in September, 1944, it 
is probable that attacks on German synthetic oil 
plants would have brought production almost 
to. a standstill in that month. Bad weather 
gave Germany a respite ; but during the winter 
precision night bombing was developed to its 
ighest point. “I believe,” said Mr. Strachey, 
“ these final and culminating oil and transporta- 
tion attacks, British and American, were 
strategic bombing’s greatest achievement of 
the war, and that they played an absolutely 
decisive part in the breaking of German 
resistance.” 

Later in his speech Mr. Strachey referted to 
the rapid development of aircraft and engines 
during the two world wars. The following is 
an extract from his speech :— 

I do not know that everyone fully realises 
that the end of the war found us just over the 
threshold of a vast new technical revolution in 
the field of aviation. The technicians tell us 
that there have been three great revolutions 
already in the short history of aviation. The 
first occurred between 1914 and 1918, in the 
course of the first world war. In that period 
there emerged the first breed or species of prac- 
tical aircraft, which were developed out of the 





1914, These were the old classic biplane types, 


the famous Schneider Trophy race of 1931— 
there appeared. a recognisable new breed of 
aireraft, That was the high-performance piston- 
engined monoplane. This second and distinct 
breed of aircraft also lasted a number of years. 
The famous “ Spitfire’’ was one of the first, 
and also one of the last of that type or breed. 
Those were the aircraft with which the Royal 
Air Force fought the war, the heavy bomber, 
the “ Halifax,” ‘ Stirling,” “‘ Mosquito,” ‘‘ Spit- 
fire,” and “ Hurricane,” were all piston-engined 
monoplanes. The Schneider Trophy reminds 
us that we led at the beginning of that revolu- 
tion in aviation, and also that, while we never 
lost the technical lead in design, Germany did 
equip her new type of aircraft before we did. 
In 1940 we caught up again but at what a cost 
and what a risk ! 

In 1946 we are beginning on a third revolu- 
tion, and, I believe, the most profound of the 
three in the development of aviation. It is a 
revolution which is affecting combat aircraft, 

transport aircraft, and civil aircraft alike. It is 
most profound because it is based on a new 
method of propulsion. The gas turbine engine 
is the key to the situation. Whether we harness 
it to a propeller, as one might do temporarily, 

or, more permanently, where it issues direct in 

@ jet, it is fundamentally a new engine, and is 
superseding the piston engine altogether, 

whether as a single-seater fighter or, before 
very long, the 100-seater air liner. Naturally, 

in producing this new breed of aircraft, tremend- 

ous new problems have been set for the air- 

frame designers. All these problems have not 
been solved, for gas turbine engines are setting 
problems of a new range of speeds. 

The point I want to put to the Committee is 
that, once again, in this field, this country has 

undoubtedly the leadership. No one is yet 

producing gas turbines as good as ours. We 
are not, it is true, enjoying all the advantages 

we ought to have, because we have not developed 

the large airframes suitable for civil and trans- 

port uses to mateh the incomparable engines 

which we are able to produce. The Committee 

knows the reason for that. It is the honourable 

reason that we concentrated everything on the 

prosecution of the war. But it opens the oppor- 

tunity, if we are to develop our research to the 

utmost degree, of incalculable advantages. I 

do not think that is putting it too high. Incal- 

culable advantages to this country can be 


reached if we press on in the technical develop- 
ment in which we have not yet caught up with 


our own development in the engine field. 
I remind the Committee that I am speaking 


of aircraft in general, because the third revolu- 
tion, based on the new method of propulsion, 
affects all aircraft. This fact is recognised in 
the new arrangement for research. The research 
is not done by the Air Ministry simply for 
combat aircraft, or by the Ministry of Civil 
Aviation, or the Admiralty. 
in the Ministry of Supply, so that its efforts can 
be applied generally over the whole aviation 
field. 


It is centralised 


This new arrangement necessitates, of 


course, a certain amount of cross reference, as 
it were, in the Estimates. 


I call the attention of the Committee to the 


fact that while there is no figure for research 
here, they will find in the Vote of the Ministry 
of Supply a figure of £28,000,000, which is to 
be devoted to aviation research. The Com- 
mittee may feel that a figure of £28,000,000 is 
a substantial one, but I put it to hon. Members 
that that may prove to be a very small figure 
compared with the benefit which will accrue 
over and over again to this country by devoting 
this sum to aviation research for the future. 
If we economise on some things—and we must 
economise rigorously on many things—I beg 
of the Committee that we shall not have 
economies in research and development. 
hold the lead to-day, but do not let that make 
us complacent for one moment. If we slacken 
in our development, we shall be very rapidly 
overtaken. The friendly rivalry of the American 
aviation industry is intense. They will throw 
their vast resources into development of 
military, and perhaps above ail of civil, types. 
It will be all the better for the world, because 
the world will benefit both from our develop- 
ment and from theirs. I beg of the Committee 


We 








purposes, such as buildings and re-equipment, 


1930. Then—perhaps we might date it from 


in this friendly rivalry we should always keep 
our end up. 
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THE NAVY ESTIMATES 


It would seem that never before in the 
history of the Royal Navy has a First Lord 
of the Admiralty presented the Navy Esti- 
mates to Parliament under conditions of 
greater uncertainty. There must have been 
both uncertainty and grounds for argument 
in the Navy Estimates during the period of 
transition from sail to steam and from wood 
to ironclad, but the uncertainty to-day is 
much greater and the problems much more 
urgent. It takes years to build efficient war- 
ships and years to train the highly technical 
personnel required to man the modern ship. 


be lost in formulating our naval requirements 
for a term of years to come. Yet we are in 
the presence of a new force in the form of the 
release of nuclear energy which may be 
capable of bringing all our plans to nought. 
On the other hand, we cannot afford to await 
the results of trials to be conducted by the 
Americans in the Pacific during the coming 
summer, even if—as seems doubtful at the 
moment—the full results of these trials will 


235 | be placed at the disposal of our planning and 


designing staffs. There is a growing danger 
that international suspicion may lead to an 
insistence upon the trials and their results 
being conducted in comparative secrecy, 
particularly in so far as the more technical 
points are concerned. 

In the circumstances, the position was put 


*! very fairly by Mr. A. V. Alexander, the First 


Lord of the Admiralty in his speech intro- 
ducing the Navy Estimates to Parliament 
last week, when he said: ‘‘ There are some 
who may say that the release of atomic 
energy has destroyed the need for navies in 
the future ; that any future war would be so 
rapidly decided by this new and terrible 
weapon that a navy could have no part to 
play. But there are the strongest reasons for 
refusing to act now as.if this possibility was a 
certainty.”’ Mr. Alexander went on to draw 
a parallel with poison gas and the fact that 
the Germans did not resort to it in the last 
war, inferring that there is almost always a 


‘| powerful deterrent against the use of the 


more terrible weapons, and pointing out that 
if we allowed our naval strength to fall below 
the minimum required for the security of our 
maritime life lines there would be no need 
for an aggressor to resort to such weapons. 
Nor is uncertainty confined to the effective- 
ness of the atomic bomb against ships. 
There is also the uncertainty of our com- 
mitments under the United Nations Organisa- 
tion, and it is easy to see that the uneasy 
equilibrium of that body might be overset 
in its infancy by a public declaration by a 
single Power that it intended to provide 
itself with a certain standard of armament 
irrespective of its still unknown commitments 
to the “international police force” to be 
raised and operated under the Security 
Council of the United Nations Organisation. 
The surrender of the last of our enemies was 
effected only last August—less than seven 
months before the presentation of the Navy 
Estimates for the coming year. After the 
previous war, which ended with the declara- 
tion of an armistice in November, 1918, the 
Admiralty asked in the following March for 
merely a “token vote” to tide over until 
matters could be placed on a fairly firm 
footing. It was not until November 28th, 
1919—more than a full year after the signing 
of the armistice—that detailed estimates 
were laid before Parliament. The position 
in 1919 was difficult and burdened with 
uncertainties, but neither the difficulties nor 
the uncertainties approached in stature those 
which dominate the naval plans of to-day. 
In these conditions little surprise is felt at 
the reluctance of the Admiralty to produce 
detailed estimates and a building programme 
after the style of the pre-war years. The 
Navy Estimates tor the coming financial 
year are, in fact, contained in a White Paper 
of four pages, which gives but the broadest 
outline of the total figures required under 
each vote, whereas the Navy Estimates of 





These facts indicate that there is no time to 


the pre-war years were in such detail that 





they were contained in a book nearly an inch 
thick. Nor can one cavil at the fact that the 
First Lord of the Admiralty, in his speech 
introducing these Estimates, confined himself 
almost entirely to a stirring account of the 
way in which the Royal Navy had discharged 
its time-honoured responsibility of staving 
off defeat and ensuring victory. He did, how. 

ever, give strong assurance that the re is 

realism as well as uncertainty in fe 
Admiralty and the Government by his 
announcement that ‘It is the Admiralty’s 
intention to devote in future a considerably 
larger proportion of the Navy Votes to scien. 
tific research and development than before 
the war,” and again, “The Board of 
Admiralty . believes that expenditure on 
scientific research and development must 
have priority so that we may produce the 
right weapons and the best weapons.” There 
is in those phrases a high promise of a better 
attitude to this problem than existed before 
the war, and of much work that can be done 
during the months when uncertainty over 
material considerations must of necessity 
persist. 

Admiralty realisation of the need to switch 
immediately to a policy of economy and 
eschew expenditure upon vessels which the 
events of the next few months may show to 
be redundant is illustrated by the First 
Lord’s statement that since VE-day the 
building of 727 vessels ‘‘ from fleet carriers 
downwards, whose total cost, had they been 
completed, is estimated at £158,000,000,” has 
been cancelled, coupled with his statement 
that the 1945 naval building programme was 
so reduced that in its modified form it pro- 
vided for the construction of two escort 
vessels, one submarine, and a few small non- 
combatant units. Moreoever, we have under 
construction to-day only one battleship, the 
almost completed ‘‘ Vanguard,” which is to 
be of 42,500 tons standard displacement and 
the cost of which will be about £9,000,000, 
exclusive of her guns and gun mountings. 
The latter were already available, being 
spare guns and mountings for the old 
“ Queen Elizabeth ”’ class battleships, so that 
to the £9,000,000 must be added approxi- 
mately £2,000,000 for the guns and mount- 
ings. That is a minimum of £11,000,000 for a 
ship mounting an armament designed more 
than thirty years ago—a grim comment upon 
the extent to which the bottleneck in gun 
and gun mounting production limited our 
naval building plans during the war. One 
thing seems sadly lacking in the presentation 
of the Navy Estimates for 1946. That is, 
any responsible guarantee that such gaps as 
are caused in the fleet as a result of the 
inevitable uncertainty of the present time 
will be filled with energy and without delay 
as soon as the uncertainty vanishes. 


Oil Engine Working Costs 

Since the Report on Heavy-Oil Engine 
Working Costs, discussed on February 21st 
by the Diesel Engine Users Association, is 
chiefly significant for the analysis of engine 
wear contained in an extensive table, it is 
not surprising that the discussion should 
have concentrated on experience in main- 
tenance. When Thackeray wrote his cele- 
brated novel, ‘ Vanity Fair,” he illustrated 
it himself, remarking that it was “illuminated 
with the author’s own candles.”” Engineers 
are wise to follow Thackeray in this particular 
and illuminate their work, wherever possible,, 
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by luminous examples from practice. It is 
these “candles” in the Working Costs 
Report which, this year, constitute its prin- 
cipal value, since they throw considerable 
light, not only on the rate of wear in different 
parts, but on the causes contributing to such 
wear. 
Research on the wear of piston rings and 
other items is too commonly restricted to 
laboratory tests. The supreme test must 
always be long service operation in the field, 
and those station engineers who record and 
publish accurate information on operational 
wear measurements render a most valuable 
service to users and engine builders alike. In 
this Working Costs Report particulars are 
given which emphasise the importance of 
recording engine wear with due definition, not 
only of the typeof engine, but of the conditions 
under which the engine is operating. Broadly, 
the overall determining factor when com- 
paring the commercial performance of any 
engine is the period for which such engine 
can give efficient service between overhauls 
without appreciable deterioration. This 
period must obviously differ in specific types. 
The overhaul period of the latest jet pro- 
pulsion gas turbines is reported to be 150 
hours. The period between overhauls of the 
“Gipsy Major” I engine was recently 
increased to 1500 hours, a longer period than 
has been quoted, we believe, for any other 
aircraft engine in the world. On the other 
hand, the overhaul period of the medium- 
speed stationary oil engine can, according to 
the particulars published in the Working 
Costs Report, go to upwards of 20,000 hours. 
There could be no better illustration of the 
influence of weight to power ratio on main- 
tenance, nor need we wonder that specialisa- 
tion of function should involve great variation 
in rates of wear. Since the Working Costs 
Report deals almost exclusively with engines 
of the medium and slow-speed types, we do 
not find in it any very detailed guidance as 
to the rates of wear in light-weight high-speed 
engines. We do find, however, much that is 
interesting and instructive as to the con- 
ditions contributing to low wear (and long 
periods between overhauls) in medium-speed 
engines. ‘Long non-stop runs, good com- 
bustion efficiency, suitable lubricating oil, and 
clean jackets are established as important 
factors in restricting the wear of cylinder 
liners and piston rings. There is, moreover, 
convincing evidence that the clearance in 
crankshaft and motion work bearings shovld 
be restricted to the utmost if long bearing life 
is to be obtained. A factor brought out in 
the discussion was the probable effect of oil 
cooling the pistons. This is a subject which 
has lately been very carefully studied by 
General Motors Corporation, which used light 
alloy, malleable cast iron, and all-steel 
welded pistons at speeds up to 2100 r.p.m. 
The tests made demonstrated the importance 
of oil cooling, one example quoted being that 
of an 84in. cylinder with malleable cast 
iron piston, which could not be run without 
seizure for longer than ten minutes (at 
normal load and speed) if the oil cooling was 
out of commission. There seems to be an 
increasing tendency towards the use of oil- 
cooled pistons on industrial engines from 
which heavy and protracted duty is required. 
Certainly the main function of the Work- 
ing Costs Report should be to guide the engine 
user as to how best he can avoid risks and 
ensure long runs between periodic overhauls. 


We would like to see the tabular information 
given in this Report so set forth and anno- 
tated as to throw as much light as possible on 
the influence of output on engine wear. There 
are certainly many instances where a con- 
servative rating, if it can be shown to extend 
the period between overhauls, is of high 
value, since involuntary stoppage of an engine 
may involve irrecoverable loss of profits. 
The maintenance and enlargement of the 
reputation of British oil engines must 
depend, to a vital extent, on the capacity of 
such engines to give trouble-free service 
under arduous working conditions. 








Obituary 





FREDERICK WILLIAM LANCHESTER 


Ir is with deep regret that we have to 
record the death on Friday, March 8th, after 
a short illness of Dr. Frederick William 
Lanchester. He died at his home, 128, 
Oxford Road, Birmingham, in his seventy- 
eighth year. Dr. Lanchester will long be 











Dr. LANCHESTER 


remembered as a pioneer engineer of out- 
standing ability, whose practical work for 
the British automobile industry and 
theoretical contributions to the problems of 
aerial flight, gained for him international 
recognition. 

Dr. Lanchester was born in 1868 at Lewis- 
ham; his father was the late Mr. Henry Jones 
Lanchester, A.R.I.B.A. Dr. Lanchester was 
educated at the -Hartley College, Southamp- 
ton, and then passed to the Normal School of 
Science in London, later the Royal College of 
Science, where he studied under Professor 
Goodeve. Entering the College in 1886, he first 
studied mining engineering, but at a later date 
he specialised in mechanical engineering, and, 
in addition to attending lectures and studies, 
obtained practical training at the Finsbury 
Technical College. In 1889, on coming of age, 
he was appointed assistant works manager 
at the Saltley Works near Birmingham of 
T. B. Baker, a firm which was then making 
the “‘ Forward’ gas engine. On the death 
of Mr. Charles Linford, he became responsible 
for the design and manufacture of the engine, 
and produced a new form of pendulum 
governor and the Lanchester gas engine 
starter. About this time Lanchester came to 
know the late Dr. Dugald Clerk, and there fol- 
lowed a close friendship which lasted a quarter 








of a century. Before he left T. B. Baker, he 


studied the problems of higher engine speeds 
and designed an engine using benzole as fuel, 
which ran at 800 r.p.m. This engine was 
installed in a novel stern-wheel launch of his 
own design. In 1894 Lanchester began the 
construction of the Lanchester motor-car, 
and worked on it for the next five years. In 
that design he embodied many ingenious 
devices and mechanisms, using a balanced 
reciprocating engine and the surface carbur- 
retter. The Lanchester Motor Company was 
formed in 1899, and he became its chief 
engineer and general manager, positions 
which he continued to occupy until 1904. 
His inventive genius was shown in the many 
new features he included in his designs 
among which we may recall the epicyclic 
speed change gear, the preselector gear, wire 
wheels, electric ignition, direct-driven top 
gear and worm transmission on the rear axle. 
The gears were generated by a new method 
and cut on machines of his own design. 

In the ten years from 1904 until 1914, he 
was consulting engineer to the Lanchester 
Motor Company, and from 1909 until 1929 - 
consulting engineer and technical adviser 
to the Daimler Company, Ltd., and to the 
Birmingham Small Arms Company, Ltd. 
From 1928 until 1930 he was consulting 
engineer to William Beardmore and Co., Ltd., 
on diesel engine work. He studied carefully 
the problems relating to the torsional 
oscillation of shafts of internal combustion 
engines, and produced in 1910 his crankshaft 
damper, and the following year his harmonic 
balancer, which proved to beimportant contri- 
butions towards the solution of the problems 
involved. Hisfertile mind did not confineitself, 
however, to motor-car design problems, and 


| he produced his well-known pendulum accele- 


rometer for measuring and recording tractive 
and braking effort. Another invention was 
the gyroscopic true plumb and turn indicator, 
which was widely used by the Royal Air 
Force in the 1914-18 war. Yet another field 
in which he worked with success was that of 
sound reproduction. About 1927 Lanchester 
produced an acoustic tube moving coil loud- 
speaker, and later on a diffractaphone 
aperture, the object of which was the more 
perfect distribution of tones of differing 
pitch in a concert hall or in the open air. 

At the time when he built his first experi- 
mental motor-car, Lanchester was making a 
close and original study of the problems of 
flight, and in 1895 he read before the Birming- 
ham Natural ._Histery and Philosophical 
Society an important paper in which he 
advanced for the first time his conception, 
which is now known as the vortex or circula- 
tion theory of sustentation in flight. In 1897 
he revised that paper and submitted it to 
the Physical Society, which rejected it in 
September of that year. The full exposition 
of his views had to wait a further ten years 
until the publication in 1907 of the first 
volume of his book entitled “ Aerial Flight.” 
The two volumes of this work, ‘“Aero- 
dynamics ” and ‘“‘Aerodonetics,” contain, in 
addition to a full exposition of his circulation 
theory, many original propositions which are 
fundamental to the later development of the 
science of flight and stability. He was the 
first person to lay down the basic theories of 
flight, upon which the design of aircraft is 
still so largely dependent. He received no 
aid in this scientific and technical task ; it is 
recorded that all the research work he did 
was paid for out of his own pocket. 

He was a prolific writer, and was the author 
of some twenty-nine papers and books. The 
subjects he chose ranged from “ Aero- 
dynamics ” to ‘‘ Thermodynamics”’; from 
“ Industrial Economics ”’ to ‘‘ The Theory of 
Dimensions”; from “ Gearing” to “ Rela- 





tivity’; and from “ Discontinuities in the 
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Normal Field of Vision” to “ Aircraft in 
Warfare.”’ His last-named book was written 
in 1916, and bore the significant sub-title 
.“* The Dawn forthe Fourth Arm.” He clearly 
foresaw that our destiny would be deter- 
mined by aircraft and military aeronautics. 

He was in advance of his times in his 
original works on aeronautics, which were 
often expressed in the language of the engi- 
neer. On the Continent, Dr. Prandtl, of 
Gottingen, worked on similar problems 
looking at the problem of flow of air around 
the wing of an aircraft and similar problems 
from the point of view of the mathematician 
and the laboratory experimenter. When 
Prandtl’s work was published and discussed, 
it was recognised that the ideas expressed 
had much in common with Lanchester’s 
work, and led to the practice of referring to 
some theories by the joint name of Lan- 
chester-Prandtl. 

His brilliant scientific work was recognised 

both in this country and abroad. He was a 
Fellow of the Royal Society, an Honorary 
- Doctor of Laws, and an Honorary Member 
of the Institution of Mechanical Engineers 
and of the Institution of Automobile Engi- 
neers, of which he was also a Past-President ; 
he was an Honorary Fellow of the Royal Aero- 
nautical Society. Among the honours he 
received in addition to his LL.D. degree, 
were the Gold Medal of the Royal Aero- 
nautical Society in 1926, and the Daniel 
Guggenheim Gold Medal in 1931. In 1941 
he was awarded the Ewing Medal of the 
Institution of Civil Engineers, and in 1945 
the Institution of Mechanical Engineers pre- 
sented him with the James Watt Inter- 
national Medal. Dr. Lanchester was a man 
of robust character, combining the qualities 
of an ingenious inventor and engineer with 
those of a brilliant scientist. He himself 
will long be remembered ; his fundamental 
work ean never be forgotten. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


CONJUGATED VALVE GEARS FOR 
LOCOMOTIVES 

Srmr,—You, Sir, and Mr. Holcroft are to be 
congratulated on the excellent series of articles 
on the above subject which have recently 
appeared in THE EnerveeR, They are an 
important contribution on an interesting sub- 
ject and constitute a valuable record of the 
development of gears of this kind. Beyond his 
description of various conjugated motions, Mr 
Holeroft’s reference to discussions on this 
matter provide peeps into the past which are 
pleasing and interesting to one like myself, who 
is deeply interested in history. 

I suppose it is right to say that of all the con- 
jugated gears, that which has been attributed 
to the designing skill of the late Sir Nigel 
Gresley is the best known, very largely, no 
doubt, due to the notoriety achieved by the 
G.N.R. three-cylinder “* Pacifics.”” Mr. Holeroft 
relates how he suggested the valve lay-out 
adopted for the three-cylinder 2-6—0 engines of 
the “1000” class and subsequently used for 
the “ Pacifics and numerous other Gresley 
designs, and there can be no dbubt that in 
eertain respects the arrangement is attractive. 
So much so that the Gresley-Holcroft plan, as 
T think it may be called, was taken up in the 
U.S.A. by the American Locomotive Company. 

To my mind, it has, however, one serious 
defect, in that, due to the relative positions of 
the inside cylinder and the valve chamber, 
valve dimensions are definitely restricted when 
plate type main frames are used, as in British 


practice, It may be recalled that the original 
Gresley “‘ Pacifics”’ had 20in. cylinders and 
8in. valves, probably the largest possible ; but, 
in aecordance with modern trends, much too 
small for cylinders of that size. This defect was 
to some extent corrected when the modified 
streamlined engines were built some years later. 
They have 18}in. cylinders and, with these, it 
was possible to provide 9in. valves, a great 
improvement. Even so, they cannot be said 
to be over-valved, for the L.M.S. three-cylinder 
main line engines have valves of this size ‘for 
17in, and 18in. cylinders, while the large four- 
cylinder “‘ Pacifics ’’ have 9in. valves for 16}in. 
cylinders. The Gresley engines, however, prob- 
ably derived some advantage due to the short 
full gear cut-off of 65 per cent., through which 
a rather larger port opening to steam was 
obtained when runhing at short cut-offs. 

Consideration of this point leads me to 
mention another feature of this particular con- 
jugated valve gear and, mioreover, one which 
Mr. Holcroft referred to when he stated on page 
146 ‘‘There is perhaps a tendency for the 
middle cylinder to gain in horsepower over the 
outer ones as speed increases,”” I have never 
seen any indicator diagrams taken from the 
centre cylinder of either the Doncaster or 
Ashford three-cylinder designs, so do not know 
what happens in the case of these engines. 
Gresley added a little extra steam lap to the 
valve for the centre cylinder, presumably to 
reduce the power developed by the middle 
engine. Some years ago the American Loco- 
motive Company made a great effort to popu- 
larise the three-cylinder engine and from time 
to time reference has been made to such loco- 
motives built for different railways in The Rail- 
way Mechanical Engineer, New York. Amongst 
the many engines described were some built 
for the South Manchurian Railway and one 
supplied experimentally to the Lehigh Valley. 
Indicator cards taken from the cylinders and 
other data disclose the performance of the 
centre engine with the Gresley-Holeroft 2-to-1 
lever and valve arrangement and the tabulated 
results are presented herewith. 

TE hana 
by 26in.; driving 


2-8-2 type; cylinders (three), 
pressure, 180 Ib. 


wheels, diameter, 54in.; 
per square inch. 


22}in. 
steam 





L.H. 
cylinder. 


Centre 
cylinder. 


R.H. 


Running conditions. cylinder. 





ai.F. 
288-8 
516-4 
683-4 
518-7 


LEP. [| LEP. 
290-5 
530-3 
766-2 
535-6 


Cut-off, full gear, speed 33 
275-2 


537-2 
814-7 


Ppmy Woe. TOs 
Cut-off, 50 per cent., speed, 
92 r.p.m. cat osectaale 
Cut-off, 50 per cent., speed, 
SIS Pas, 6.) -des Hi 
Cut-off, 33 per cent., speed, 


r.p.m. 739-7 














Lehigh Valley Railway, 1923 

4-8-2 type; cylinders (three), 25in, by 28in.; driving 
wheels, diameter, 69in.; steam pressure, 200 Ib. 

per square inch. 





Centre 
cylinder. 


LHP. 
764-2 
784-0 
803°9 
1141-8 
986-4 


R.H. 
cylinder. 


I.H.P. 
722-4 


L.H. 
cylinder. 
L.H.P. 
693°+4 
697-7 
702-0 
887-6 


Running conditions. 





Cut-off, 63-8 per cent., 
speed, 96 r.p.m. 
Cut-off, 58-1 per 
speed, 96r.p.m. ... ..- 
Cut-off, 52-4 per cent., 
speed, 96 r.p.m. 
Cut-off, 30 r 
speed, 195 r,p.m. ... ... 
Cut-off, 20 per cent.,* 
speed, 235 r-p.m, ... 


cent., 

| 722-3 
722-1 
880-6 
685-4 


cent,,* 











676-3 





* Approximate cut-offs, 


So far as I am aware, all valves have the 
same steam lap. These engines have, of course, 
bar frames; therefore valve sizes are not 
limited as in British practice. The South 
Manchurian engines have 12in. valves and the 
L.V.R. engine has valves llin. diameter. The 
primary gears are of the normal Walschaerts 





type. 


So far as the information. presented is cop. 
cerned, it seems that for any cut-off increag; 
speed increases the horsepower developed } 
the centre cylinder in relation to the outside, 
and that the difference becomes greater as the 
cut-off is shortened. All this possibly accounts 
in a large measure for the apparently high 
powers developed by the G.N. “ Pacifics” gt 
short nominal rates of admission. 

In respect of the Ashford arrangement (Fig. 
15), it certainly allows of the valves being fairly 
easily withdrawn, though the ordinary Gresley 
2-to-1 gear, if placed behind the cylinders, ag in 
the case of the L.N.E. 4-4-0 and 4-6-0 engines, 
is just as good in this respect. The Ashford gear 
is also unduly complicated, and it is not surpris. 
ing to learn that subsequent engines have three 
sets of independent valve gear. 

The whole question of multi-cylinder engines 
is an interesting study. I believe both the 
three and four-cylinder types have their place, 
but, if a two-cylinder engine ean be comfort. 
ably built to do the work, by all means use it. 
I for one have much sympathy for the latest 
practice at Doncaster in this respect, and am 
afraid I must admit preferring separate valve 
gears for each cylinder. 

E. C. Pouttney. 

London, N.W.3, March 8th. 


A RETROSPECT 


Siz,—Your leader in the issue of January 
4th, 1946, puts the facts plainly—unpleasant 
facts—but one feels that the method of facing 
the facts and the suggested cure might be 
improved upon. Engineers claim a moral back- 
ground for their work in the words which 
describe engineering as ‘‘the art of directing 
the great sources of power in Nature for the use 
and convenience of man.” Perhaps the solution 
lies in this forgotten factor. 

In “Philosophies at War,” F. J. Sheen 
writes : ‘‘ We are paying the penalty for divore- 
ing our science from God. Nature, which 
science studies, belongs to God, and when men 
turn against God, Nature, or science, turns 
against man.’’ The human race can safely use 
atomic energy or any other knowledge, pro- 
vided it has learned to choose aright, i.¢., to 
make decisions on a moral basis, There is 
nothing wrong with atomic energy; that is 
where the snag lies, but when a person or a 
nation wants it for selfish ends, that is where the 
trouble begins. We cannot stress too fre. 
quently that all such difficulties lie in the 
hearts of men and the time is coming, has come, 
when we have to discover the “how” of 
change in man’s heart, which will make it 
possible for him ‘“‘ to live in goodwill with his 
neighbours.”’ 

T. H. Watson. 
Calcutta, February. 26th. 








Swepen’s Civin AviatTion.—Commenting on 
Swedish air traffic expansion, The Anglo-Swedish 
Review says that the great problem for the Swedish 
air lines, as for those of other countries, has been to 
procure new and suitable machines for extended 
traffic. The total number of machines available at 
the end of 1945 was nineteen. The Aerotransport 
Company is operating most of its services with 
Douglas ““DC.3” machines. In addition, it is 
using a number of “‘ Flying Fortresses,” converted 
at Swedish aircraft works into quite handy traffic 
aeroplanes with accommodation for twenty-two 
passengers. Machines of the latter type are also 
being used for the time being by the Sila Company 
for its Stockholm, Iceland, and New York service, 
which generally takes about twenty-five effective 
flying hours. Both companies have, however, 
ordered a number of large modern aircraft, of which 
the first—American “ DC 4s °—will be delivered 
early this spring. Passenger aeroplanes are also 
being built in Sweden, and the first machine of 
entirely Swedish design, at present under con- 
struction at the Svenska Aeroplan Aktiebolaget, is 





expected to be ready for test flighta in a few months, 
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Closing the Breaches in Walcheren Dykes 


By P. JANSEN* 
No. I 


N October, 1944, the R.A.F. bombed the such as those seen in the picture scoured away 
I dykes of the beautiful island of Walcheren.|the clay surface from the polder and made 
The ensuing inundation neutralised German} channels leading deep into the heart of the 
defence positions and facilitated control of|island. The force of the scour that could 
the Scheldt estuary, so that the supply of war | develop is illustrated in Fig.3, showing ingoing 
material for the final attack on Germany! tidal waters at one of the breaches, It was 











FIG 1—FLOODED ROADS ON THE OUTSKIRTS OF MIDDLEBURG 


through the port of Antwerp could be 
ensured. Walcheren was drowned for the 
liberation of Europe, and it had to put up a 
stiff fight for its survival. 

Walcheren was left in a very bad position 
indeed. The tidal range of about 13ft. caused 
strong currents in the four enormous breaches, 
which together had a width of some 3000 
yards. As a result a system of channels 
developed, steadily penetrating landward and 
gnawing away more and more of the precious 
soil. Dutch engineers set about repairing the 
damage in an obstinately determined manner 
to win back the island from the sea. 

As soon as the Allied Armies had liberated 
Walcheren the Dutch put in hand _pre- 
liminary work for the saving of the island. 
But those who were called upon to carry out 
this task were forced to remain nearly idle 
at first, whereas the damage caused by the 
tides continued to increase. For the engi- 
neers were handicapped by lack of weapons. 
Walcheren, as was the case with the rest of 
Dutch territory liberated in November, 1944, 
had been ga nian looted by the enemy. 
Chere was an almost total lack of material, of 
clothing, and footwear for the workmen, and 
no transport was available. When at last 
the Allied Armies were able to provide some 
motor vehicles, ruined buildings had to be 
converted into garages. Nor was it possible 
at first to make a survey of the breaches 
because land and sea mines barred the entry 
to the sites. 

The problem of closing the breaches 
became daily more difficult to solve because 
the tidal scour deepened, broadened, and 
lengthened the channels in the sandy soil. 
The engraving Fig. 2 shows erosion of the 
soil caused by the outgoing tide. Waterfalls 


* Chief Engineer, Walcheren Dyke Repairs. 











therefore decided to make a start as soon as 
possible with whatever means were available. 
A few suction dredgers were transported from 
Belgium and some dredging material was 
rented in England and transported to 
Walcheren, in spite of war conditions; a 





help to further these preparations, and when 
Armistice came the foundations had already 
been laid for an organisation which might be 
called one of the greatest improvisations in 
hydraulic engineering. After the Armistice 
activities were rapidly extended. A com- 
bination of big contracting firms undertook 
the actual work: It was the so-called 
M.U.Z., already famous for having thrown 
the great dyke across the Zuyderzee. The 
number of workmen rose from 1600 on July 
Ist, 1945, to 3300 on October 15th. This 
increase, however, resulted in growing diffi- 
culties in connection with social welfare. 
Lodging, ing, shoes, extra rations, and 

in each presented an intricate 
set rh lems which could only be solved 
gradually. An idea of the scope of the under- 
taking can be gai from the following 
figures :—The alcheren Dyke Repair 
Service utilised on October 15th, 1945, 
14 sand dredgers and bucket dredgers, 135 
barges, 71 tugs, 73 landing boats and 
freighters, 19 big and small floating cranes, 
52 draglines and bulldozers, 29 miles of rail- 
way track, and a considerable number of 
motor vehicles. 

It is sound strategy to spy out the enemy’s 
positions before attacking him. Thus it 
became necessary to make a detailed survey 
of the movement of the water through the 
breaches and upon the island itself. This 
survey showed that the tide on penetrating 
into the island was slowed down considerably 
owing to the elevation of the soil in the 
vicinity of the breaches. For the same 
reason there was a considerable difference 
between the movement of the water at spring 
tide and that at neap tide, when the tidal 
movement is at its lowest. The capacity of 
the breaches at neap tide diminished to 
30 per cent. of the full capacity at spring 
tide. It goes without saying that the attack 
on the tides needed to be concentrated upon 
the neap tide periods. 

The inundated area, measuring 40,000 
acres in all, was effectively divided by the 
canal banks from Flushing via Middelburg to 
Veere—Figs. 4 and 5. Thus the larger 
western part of the island was inundated 
through the breaches at Nolle, Westkapelle, 





FIG. 2—EROSION OF SOIL CAUSED 


BY OUTGOING TIDE 


supply of stone and brushwood was made,;and Veere. A smaller and separate section, 
available ; the first mines were lifted; and|in the south-eastern part of the island, was 
flooded through the gap at Rammekens. The 
main portion of the inundated area embraced 
35,000 and the Rammekens part 5000 acres. 
The tidal currents in the three breaches of 


half a dozen barracks were transported from 
the inundated area to the breaches, where 
they were to provide lodging for the work- 
8.H.A.E.F. gave its indispensable 


men. 
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Nolle, Westkapelle, and Veere naturally 


channel penetrated deeply inland even as 


This protection was carried out at all breaches 


influenced each other because they were|far as the low centre of the island, thus/in the well-known Dutch way, which consists 


inundating one and the same area. It was 


facilitating the outflow of water. Closing 


of building fascine mattresses—Fig: 6. After 


therefore necessary to investigate whether a | the Nolle breach meant increasing the velocity | being towed to a spot designed beforehand 


successive closing of the breaches was per- 





FIG. 3—INGOING TIDE AT NOLLE 


missible and, if so, which order had. to be 
chosen. The result of the investigation 
showed that the original plan to close the 
Nolle breach first could safely be adhered to. 





Kapelle:: : 


ae de No 
3,000Yds. 
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Fic. 4—-MAP OF WALCHEREN 


Into the Nolle breach passed more flood water 
than at Veere, because the tidal range at 
Veere is at its smallest—Fig. 7. But the 
outflow of the tide at Veere was more con- 


of the flood at Veere and Westkapelle by 10 


they are sunk by loading them with stones, 








GAP 


per cent., but the ebb velocity, on the 
contrary, was going to be 15 per cent. 
lower. 

This survey and estimate was checked by 
trials in the hydraulic laboratory at Delft, 
where the tidal movements across the island 
were imitated in a model with a horizontal 
scale of 1 : 1500 and a vertical scale of 1 : 50. 

At an early stage of the planning for the 
repair of the sea dykes it was decided to 
build new dykes to landward of the actual 
breaches. Thus it would be possible to avoid 
working over the deepest spots along the old 
alignment, which at Nolle, for instance, 
measured as much as 37ft. below mean water 
level. Moreover, the remains of the original 
sea walls afforded some degree of protection 
against the attack of the waves on a new 
dyke. Especially at Nolle and Westkapelle 
this fact was highly important. Finally the 
new alignment inside the gap left room for a 
kind of outer harbour inside the remains of 
the original dyke, so that the floating equip- 
ment could find some degree of shelter against 
moderately rough weather. 

There were, in addition, other considera- 
tions which influenced the choice of a new 





alignment, such as the situation of channels 
and minefields ; but, 


generally speaking, the 





Acres Inundated 
West of the Canal 





alignment was not 
very difficult to choose. 
The choice of a method 
of closing the breaches 
was much more diffi- 
cult. It seemed hardly 
possible to close them 
with the material 
originally at hand. 
For though the initial 
narrowing of the gap 
would hardly influence 
the tidal velocity, nar- 
rowing the profile of 
flow any further would 
mean that the water 
level on the island 
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Fic. 5—GROUND LEVELS IN RELATION TO MEAN SEA LEVEL 


siderable, as a result of obstacles to the out- 
flowing water formed by higher ridges near 
Nolle and Westkapelle. The configuration 
of the channel system also influenced this 
process. For it was at Veere that the main 


& could only follow the 
sea level with more 
and more difficulty, 
and the result would 
be a gradually increasing velocity of 
current in the gap. Those currents 
would attack the sandy bottom, causing 
strongly scouring eddies so that protect- 
tion of this bottom was a vital necessity. 


Fic. 6—FASCINE 





MATTRESS UNDER CONSTRUCTION 


Those mattresses stretch themselves easily 
along the uneven bottom, and they prevent 
the currents dashing through the gap from 





DE NOLLE WESTKAPELLE 
+7’- 10" 


-IN- 
7 Mill. 
Cub. Yds. 


-IN- 


23 Mill. 
Cub. Yds. 


- OUT - 
13 Mill. 
Cub. Yds. 





28 Mill. 


18 Mill. 
Cub. Yds. 


Cub. Yds. 


- OUT- 


23 Mill. 
Cub. Yds. 


28 Mill. 
Cub. Yds. 
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FiG. 7—-TYPICAL LEVELS AND FLOW FOR 
SPRING TIDE 


THE ENGINEER 


carrying away the fine grains of sand, which 
average 1 /125in. diameter. 
(To be continued) 








Tue Late Mr. A. E. Fretp.—We regret to learn 
of the death on February 21st of Mr. Alfred E. 
Field, chairman and managing director of the 
Timbrell and Wright Machine Tool and Engineering 
Company, Ltd., Birmingham. Mr. Field was born 
in Birmingham in modest circumstances, as one of 
a large family, and commenced his working life as 
a “‘ half-timer ” at the age of eight years. At eleven 
he was in full-time employment in the machine 
shops of a railway carriage and wagon works, and 
from then on he was very largely self-educated 
until at about sixteen he won a scholarship in 
mechanical engineering at Josiah Mason’s College 
(afterwards Birmingham University), but unfor- 
tunately his family circumstances at that time only 
permitted him to undertake evening studies. At 
the age of twenty he joined the old business of 
Timbrell and Wright, at that time engaged in the 
manufacture of small tools and general engineering, 
and in the following year, 1896, he was made 
secretary of the present company, which was 
incorporated at that time. He was made a director 
some years later, and became chairman and manag- 
ing director in 1938. He was also for very many 
years chairman of the Clissold Foundry Company, 
Ltd., Birmingham, and a director of several other 
firms connected with the engineering trade. His 





death occurred in his seventy-first year. 
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Individual and District Heating 
Systems* 


py D. V. H. SMITH, M.I.E.8., M.I.H.V.E., M. Inst. F. 


A SumMARY OF HeEatinG SysTEMS 


One of the first things that strikes the seeker 
after technical knowledge of heating systems or 
methods is the apparently infinite variety that 
js in use. 

Table I gives a list of the principal heating 
mediums, the methods of piping used, and the 
type of apparatus in general use for solid fuel- 
using systems :— 

TaBLe I.—Summary of Systems in General Use 


Heating medium— 
. Low-pressure steam. 
2. High-pressure steam. 
3. Steam below atmospheric pressure. 
. High-pressure hot water. 
. Low-pressure hot water. 
anes methods: Steam—- 
1, Steam injected. 
2, Steam transmitted and condensate to waste. 





tons of fuel per annum. ‘Two types of users 
can obviously supply their own needs for both 
heat and power from their own self-contained 
plant. These are :— 

(1) The industrial user who requires a very 
large amount of process steam all the year 
round, and a small amount of power, the peak 
load for which can be satisfied within the limit 
of its maximum demand for process steam. 

(2) The large institutions, such as a hospital, 
where requirements for power are relatively 
small, and the electric load is purely a lighting 
load, which coincides very largely with the 
normal heating load. 

These two cases obviously could, and should, 
supply their own requirements more cheaply 
from their combined heat and power installations. 
In the case of smaller users, one may say with 
two exceptions, that until recently they all 
obtained their supply of power and light extern- 
ally, and generated their own heat and process 
steam. The exceptions are laundries and indi- 
vidual ysers, either industrial or domestic, 


heating installations and to boost up the 
supposed superior qualities of high-pressure hot 
water. It is perfectly true that there are many 
steam installations in use, and often these prove 
unsatisfactory in heating, and very wasteful. 
The trouble of trapping and returning con- 
densation, both from steam mains and from 
the heating apparatus, is often badly bungled, 
but I see no reason in this to turn to general 
use of high-pressure hot water. The latter has 
its uses in special cases, but in the average 
factory steam at medium pressures, say, from 
40 1b. to 100\lb. per square inch, is equally 
good, in my opinion. For a group of factories, 
where changes in use or process needs are likely 
to occur, steam is more flexible, and on running 
costs there is little or nothing in it, and on the 
balance I must confess to a partiality for steam, 
where factories or industrial establishments are 
adjacent or within easy reach of the boilers. 

When dealing with a scattered estate with 
industrial, public buildings, and housing, i.e., 
with a whole district, other considerations 





whose position is so isolated that it pays them 


apply, and generally for public buildings and 
































3. Steam tri itted and j te returned. 
Hot pg Taste II.—Summary of Some District Heating Costs and Fuel Consumption, and Comparison with Ordinary Methods 
me pi 
5. Two axed (F. and R.). 
6. Two pipes and indirect system hot water supply. + No. of houses. 
7. Three pipes. eid Wena 
8. Four pipes. 8,000, 3,000. 900. 400. 650. 602 flats 
9. Two pipes heating and one pipe hot water supply. 
High-pressure hot water— £ £ £ £ £ £ 
10, High-pressure one pipe. 1. Total capital cost of complete system 953,600 360,000 92,000 40,000 63,200 52,980 
11. High-pressure two pipes. 2. Total capital costs with independent 
12, High-pressure three pipes. systems a 681,000 174,000 46,500 23,000 41,775 43,120 
13. Any of the methods from Nos. 4 to 10 inclusive,| 3. Net excess capital costs of district 
except No. 7, may be used with either natural heating system ... 272,600 186,000 45,500 17,000 21,425 9,860 
cireulation or forced circulation by means of | 4. Net excess capital cost per “house of 
pumps. No. 7 must be operated by pumps for district heating system : 34 63 51 43 33 17 
satisfactory results. Therms. | Therms. | Therms. | Therms. Therms. | Therms. 
tus— 5. Heat provided per house mm ed by 
ST Tas aeien tor convectors). individual fires ... 258 258 280 280 280 207 
2, ‘ith fans. | 6- Heat provided per house per year by 
3. on oo SUP, te CHEPROPD E P district heating system (see Note a) 415 415 437 437 = 360 
£ £ £ £ £ 
. Diiei aula eat oxpaced ne 7. Operating cost of independent system | 205,000 | 57,550 | 20,125 e025 | 14.051 | 12,595 
6. Piping systems, panel system with embedded coils. 8. Operating costs of district system 147,000 51,975 16,388 6,800 9,895 8,259 
7. Surface panels. 9. Yearly saving by district system ied 58,000 5,555 3,737 3,125 5,056 4,276 
: Tons, Tons. Tons. Tons. Tons. Tons. 
The list does not purport to be a compre- 10. Fuel used per year by Seeapenteny 
ih . . . system... ... 54,311 16,000 5,350 2,540 3,600 2,738 
hensive one. For instance, it does not include} 1). puci used per year by district system...| 26,496 8,400 2/830 1,250 1,782 1,504 
heating or drying by infra-red rays, a method | 12. Fuel saved per year ae district system 
which is only just coming into use for special (see Note 6) 2 27,815 7,600 2,520 1,290 1,818 1,234 
drying processes and about which we have yet Dwellings | Dwellings Dwellings | Dwellings 
¥ edi pagel te per acre. | per acre. per acre, | per acre. 
much to le arn. All the mediums and sy! 13. Density of housing section ... 12 to 15 == -- — 12 to 14 22 
detailed are in practical use for heating and/or] i4. Annual cost per house for housing 
hot water services in Great Britain, and each section, including all capital ee 
: A fuel, and labour.. £12 5s. £14 10s. £12 7s. £13 £12 10s.4d | £10 8s. 
can be adapted for either small OF large inde- 15. Annual charge per house after deduct- 
pendent systems or for district heating systems. ing capital charges already included 
Of the mediums and systems enumerated, in normal rents (see Note ¢) £8 £10 £9 17s. £10 10s. £8 12s. £7 8s. 
hnicall A _| 16. Weekly charge possible to housing 
each and any may be tec f “4d — if pro tenants "| 38. 1d. | 3s. 10$d. | 38. 10d. | 4s. O}d. | 3s. 4d. 2s. 11d. 
perly designed, and it is for t ie igner and} 17. Cost per useful therm, to housing 7+1d. 8- 4d. 6-8d. 7- 15d. 6- 9d. 6- 8d. 
owner to choose the most economical and prac- | 18. Cost, per useful therm, excluding in- 
tical for the particular job to be dealt with. ternal work.. i ee ee 4-9d. 6- 22d. 4-72d. 5-07d. 4-8ld. 4-94d. 
Each has its particular sphere of usefulness, 
and it is no easy problem at times to make the | (a) To provide an additional] 100 therms would add very little to capital expense, but would add in proportion to 


correct choice. The possible combination of 
the various methods and mediums in fairly 
general use number well over 400 at least, and 
the author, having in his time used every one 
of them, has acquired a preference for certain 
methods because these have proved simple to 
operate and easy to maintain. 

After technical performance, operational and 
maintenance costs must be the main deciding 
factors in the choice of system, though con- 
venience must also be considered.” Naturally 
with such a wide range of systems and methods 
in use, the variation in costs between them is 
considerable, but on analysis of individual 
systems, it appears that for an average sized 
building the total costs approximate very 
closely, though the incidence on different items 
shows considerable variation. Most of the 
examples considered deal with the average small 
and medium-sized works, which comprise by 
far the greater number of installations which 
the engineer who specialises in these problems 
has to deal with. This comprises practically 
all households, nearly all public buildings such 
as schools, most hospitals except the very large 
ones, the vast majority of workshops, employ- 
ing probably 85 per cent. of the workers in 
Great Britain. 

The actual number of fuel-burning installa- 
tions in Great Britain, exclusive of dwelling- 
houses, is probably over a million, the vast 
majority being small users of from 10 to 100 
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the fuel required. 


water and heating systems. 


to generate their own electricity for lighting by 
power often by oil engines or in the case of 
private users by wind or water power. Of the 
remainder, forming by far the greater proportion 
of industrial establishments, I think it safe to 
say that the vast majority of installations in 
public buildings are low-pressure hot water 
systems (No. 5 in Table I), while industry 
divides its choice of mediums between low- 
pressure steam (1), high-pressure hot water (4), 
and low-pressure hot water (5), and though 
high-pressure steam and steam under vacuum 
have each their advocates and users, I think it 
will be generally agreed that the first three 
cover the vast majority. For small installa- 
tions, heating only, there can be no doubt that 
low-pressure hot water is the simplest and 
cheapest to install and operate. For industrial 
establishments of small and medium size, the 
same applies, unless the industry. requires a 
large proportion of process steam, in which case 
the choice may be more correctly low or medium 
pressure steam for both heat and process work. 
For large industries the use of steam is more 
general, though even here two systems are often 
used—steam for process work and high-pressure 
or low pressure hot water for heating. 


b) This does not allow for extra fuel which individual consumers may use for topping up. On the average, this 
should not exceed three-quarters of a ton per year. 
(ec) The deduction indicated is the amount which is normally included in rentals to cover cost of independent hot 


dwelling-houses low-pressure hot water seems 
the simplest to install and operate. It is 
possible to convey steam or hot water literally 
for several miles with a small proportion of loss ; 
the losses are greatest with high-pressure. or 
medium pressure steam, and lowest with low- 
pressure hot water, but in each case the loss 
can be a very small fraction of the total heat 
conveyed. For two mains, a flow and a return, 
conveying low-pressure hot water a distance of 
1 mile, the loss can be as low as | or 2 per cent., 
and for a complete distribution system supply- 
ing an area of 100 acres, it may be as low as 
8 or 9 per cent., and should not exceed 15 per 
cent. Losses will vary with the design and 
lay-out of the area and system, and each case 
must be considered on its own merits. 


District HEATING 


From the foregoing statement of costs of 
obtaining heat, the methods in use in utilising 
solid fuels, and the possibilities of conveying 
heat over long distances, it will be seen that not 
only is there nothing impracticable in dealing 
with large districts with a variety of buildings 
from a single station, but that it has been done, 
and is being done on a large scale, even in Great 
Britain. And from the comparison of costs of 





There is in some quarters a tendency to 
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decry the use of medium-pressure steam for 


various methods, it ought to be the cheapest of 





252 


THE ENGINEER 


Makc#H 15, 1946 





—_— 





all methods, if properly applied and designed. 
Most of the existing areas in Britain in which 
such a centralised service exists have been 
mainly developed during wartime, and pro- 
vision had to be made for a variety of con- 
tingencies, all of which enhanced the costs. It 
is expected that in the newer estates in progress, 
which can now be developed under more normal 
conditions, a progressive reduction in costs 
may be possible; or at least any increase 
avoided, in spite of the general tendency for 
other costs to increase. In dealing with indus- 
trial estates now being developed in Scotland, 
this matter is not being lost sight of ; it was, 
indeed, one of the problems considered right 
at the outset, and it is as yet a little too early 
to give any details of the designs for these new 
estates. 

The subject is certainly having the most 
careful consideration and planning in advance 
of construction, and the same ought to be done 
with all major extensions and rebuilding opera- 
tions in our cities. In the past, unfortunately, 
this has not been the case, and even to-day, 
though some authorities have been and are 
considering district heating, it is scarcely yet 
realised what a difference it would make to both 
costs and amenities if the estates were planned 
with this new service in view. 


Costs oF Some Proposep District HEATING 
Systems 


A combination of all types of buildings served 
from the same source, does enable startling 
economies to be made, and I give you pre- 
liminary figures for a series of provisional 
schemes designed within the past eighteen 
months, embracing industry, public buildings, 
and housing. Some of these areas are small ; 
some are literally new townships in the correct 
sense of the word. You will note the cost of the 
services proposed varies from 8-4d. to 4-72d. per 
useful therm—Table II. On housing alone, 
the cost averages about 5d., or a reduction of 
over 60 per cent. on current methods, and half 
the cost possible to an individual owner with a 
separate heating system. 

The efficiencies commonly obtained by 
various heating methods and the cost of the 
fuel used in each are as follows :— 

Fuel cost 
per ton. 


60s. to 80s. 
70s, to 100s. 


Per cent. 
15 to 25 


Open fires ... 
25 to 40 


Closed stoves ... ...  «.. 
Small low-pressure hot 
water central heating 
80s. 


30 to 60 . to 


8 ae eres ee 
Small factory heating 
system 
Large 


doo nde -pos | 10 peo GO . to 70s. 
central heating 

system... ~... -<.. ...- 60 to 70 5s. to 60s. 
District heating system, 
using any low-grade fuel, 
with modern boiler plant 


From these figures it is evident that in 
planning a new district, it ought to be possible 
with this knowledge and vision drastically to 
reduce the cost of heating, and the low costs 
indicated in Table II ought to be easily achieved. 

I would again stress the point that I do not 
advocate the entire elimination of open fires, 
Some source of radiant heat is desirable, but if 
the bulk of the heat is obtained from a district 
heating system, say, enough to keep a house 
dry and just warm enough for normal activities, 
leaving the occupants to “ top up ” the supply 
of heat in the evenings by gas, electricity, or an 
open fire, as desired, district heating need not 
be regarded as a competitor of other methods. 
It will simply supply background heat cheaply, 
and enable the existing services of gas or elec- 
tricity to get all the extra.load they can cope 
with and charge a really economic figure for it. 

The advantage to a local authority of having 
all their buildings supplied with heat from the 
mains, and thus eliminating coaling, firing, 
ash disposal, and the building of numerous 
boiler houses, is obvious. 

In a paper read to the Institute of Fuel, 
Scottish Section, the total coal consumption for 
purely space and water heating is estimated at 
90 million tons per year, of which over 50 million 
tons is wasted. On that basis and of the other 
costs submitted in this paper, it is fairly safe to 
put the cost of space and water heating in Great 
Britain at well over 400 million pounds per 


65 to 80 . to 55s. 


year, a not inconsiderable proportion of the 
national income. 

Surveying the average costs given in this 
paper for various classes of buildings, and a 
number of other costs too numerous to detail, 
it is apparent that it is the small user and public 
authorities who pay the most and get the least 
service for their money. Table IIL summarises 
the position. 

Stress has been paid on the purely thermal 
stations, and the query will no doubt be raised 
as to the combined generation of heat and elec- 
tricity. In the author's view, that is of entirely 
secondary importance, and in the case of large 
existing stations it is a utopian policy which is 
not worth pursuing. There is certainly a case 
for retention of the smaller stations, which 
otherwise will be discarded by the Central 
Electricity Board, and utilising them mainly as 
heat-producing stations wherever they are 
favourably situated. The existing electrical 
plant would no doubt be of use for topping up 
the electric supply in peak periods. . Such a 
course should be, and no doubt is being, 
examined, but the greatest opportunity is in 
new areas, and unless they are dealt with 
speedily, the opportunity will be lost. 

The evidence has been available for many 
years past to the authorities responsible, and it 
is not surprising that some local authorities 


r Therm in Pence, of 
lasses of Building 


Average cost of 
useful heat de- 
livered to the 
building, ex- 

cluding costs of 
internal heat- 

ing appliances.* 
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TaBLE IIl.—Summary of Costs 
Heat Supply to Various 


30 
14 
18-2 


Electricity... ...  ... 
Gas, 10-9d. to 18d. ... 0... «.. 
Dwelling-houses with open fires... ... 
Dwelling-houses with one open fire and 
central heating ... 2.0.0 20.0 ss. ae 
Public buildings— 
Small industrial buildings ... 
Large industrial buildings ... ‘ 
District heating, housing only, chargin, 
other buildings at normal rates 5-06 
* Averages all obtained from data given in this paper. 


8-48 


6-9 
5-66 


are getting impatient for a more decided lead 
and some encouragement to try new methods 
which will reduce costs as well as give that addi- 
tional standard of heat and health desired by all. 
Several committees have now been sitting for 
years on this subject, and it is time their reports 
and evidence was made available. These com- 
mittees have been partly composed of various 
apparently conflicting interests. What is now 
required for speedy action is a small body of 
the experts in this subject, authorised to survey 
the proposed building schemes through the 
country and to report to the Ministry concerned 
where prospects for district heating seem 
favourable, with a view to immediate action 
where it is desirable, and to follow that rapid 
survey with a more general survey before the 
plans of local authorities are too far ahead. 
Only experts could quickly appraise the possi- 
bilities, and such a body, untrammelled by 
vested interests, could speedily give to the 
Ministries concerned, 1.¢., the Ministry of Health 
and the Ministry of Fuel and Power, the informa. 
tion necessary for action to be taken, Local 
authorities are already stirring, but only the 
Ministry can act. Obviously, such a body 
should be under the egis of the Ministry of Fuel 
and Power, as it is this Ministry which is 
responsible for policies which will either produce 
the fuel we require, or save it out of the terrific 
amount still being wasted, and, above all, 
prevent that waste being perpetuated in the 
new towns and villages, and in the rebuilding 
of existing towns that are now being replanned, 

The author would make one last comment 
to those interested in smoke abatement, or, 
better still, in its abolition. The recent pub- 
lications of the National Smoke Abatement 
Society state that the abolition of smoke from 
our cities is now technically and practically 
possible. The author agrees, but only on con- 
dition that a large measure of district heating is 
installed. Without district heating, the filthy 
and dangerous condition of the air in our cities 
will remain, as it is economically and practically 
impossible to abolish smoke without a wide 





adoption of this method of supplying heat, 


cs 


although the principal grounds for the adoption 
of district heating are :— 

(1) In view of the serious coal position 
economy in fuel consumption is essential, 4 
district heating system can use any fuel—gog] 
coke, breeze, dross, slurry, town gas, refuse, 
sewage gas, or anything available which yjlj 
burn, Lower-grade fuels do not affect the 
efficiency of the systems, and a slight additiong) 
capital cost on boiler plant is all that is neces, 
sary to use such fuels economically. 

(2) The serious position of housing demands 
new and improved methods which will help out 
an overtaxed building industry. Distrig, 
heating as a method has been tried and found 
economical, it is not to be classed with tem. 
porary and costly methods which ought never 
to have been foisted on the country. 

It is to be hoped that the cumulative evidence 
of the installations and methods described in so 
many papers to technical bodies in recent years, 
will awaken the authorities to the possibility 
of utilising the services of engineers not only to 
repair the ravages of war, but to do it in a 
manner which will enhance the economic 
position of the country while adding enorm. 
ously to the health and amenities of new housing 
construction. 








A Trip Switch for Electric 
Motors 


As a safety measure, in all instances where an 
electric motor has to be stopped from remote 
points, H.M. Inspectors of Factories stipulate 
that the emergency or trip switches must be 
hand resetting and that provision should be 
made for padlocking such switches. in the 
“trip” position. To meet this requirement a 
new emergency push switch (illustrated here- 
with) has been placed on the market by George 
Ellison, Ltd., of Birmingham. A smart blow 
on the push knob serves to open or close a trip 
coil circuit in the usual way, except that in the 
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new design the trip circuit remains in the 
“ operated” state until the switch is reset by 
hand. The switch is arranged so that the push 
knob can be padlocked in either the “on” or 
** off” positions. If required, however, it is 4 
simple matter to convert the switch from hand 
resetting to auto resetting by removing a small 
spring from the ball catch mechanism. 

The switch is of the single-pole, double-break 
type and is continuously rated at 5 amperes, 
660 volts. Two sets of contacts are included, 
and they can be connected to independent 
circuits, or they can be coupled together to 
form a single two-way arrangement, Adequate 
pressure between the fixed and moving contacts 
is maintained by spring loading the latter, and 
the contacts are grouped in a compact assembly 
to allow free access for making the connections. 

The substantial iron switch case and cover 





have ground mating surfaces and the holes for 
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the securing screws are equally spaced so that 
the case Can be mounted to receive the external 
cables from the top, bottom, or either side, and 
for each orientation of the case the cover can 
be fixed the right way up. To provide for alter- 
native types of cable entry the case can be 
supplied with plain or tapped holes for conduit, 
or with compression glands or clamps suitable 
for armoured cable. 








A Dismountable Electric Motor 





A NOVEL type of electric motor has recently 
heen designed and put on the market by a 
Spanish firm of manufacturers in Barcelona 
(Bomba Prat, S.A.), with the object of reducing 
to a minimum the loss of time and production 
which usually arises in practice when the neces- 








DISMOUNTABLE MOTOR 


sity for repairs occurs. In the normal type of 
motor, whether a fault develops in rotor, 
stator, or bearings there is no means of making 
the damage good without removing the motor 
entirely from its seating on the machine, 
stripping down until the fault is reached, and 
then proceeding to the repairs, during which time 
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the machine driven by the motor normally 
temains idle. It is claimed that the greater 
portion of such stand-by losses can be avoided 
by the adoption of this néw type of motor, 
which allows for practically instantaneous 
replacement of parts without the necessity of 
dismounting the entire motor or stripping down, 


as the design permits of the d ed part being 
withdrawn and a replacement substituted in a 
few minutes. 

The motor, which is illustrated in the accom. 
paying drawings and engraving, is of the 
squirrel-cage induction pattern, and is composed 
of three main groups or assemblies. The first 








ROTOR 
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by approximately 8 per cent. in overall height 
or diameter. 

This new type of dismountable motor 
embodies larger bearings than the normal 
design, and involves heavier labour costs in 
production. These factors are offset to some 





extent by the simplified construction of the 





FRAME STATOR 


MAIN ASSEMBLIES OF MOTOR 


is the frame, constituting the fixed portion or 
shell, which is mounted on the seating or rails, 
and supports the other parts. The second 
assembly consists of the stator, which is secured 
to the frame in a manner which permite of its 
withdrawal on one side without affecting either 
the frame or any part of the rotor. The final 
assembly comprises the bearing housing and 
bearings, shaft, rotor, and driving pulley, this 
assembly also being removable without affect- 
ing either stator or frame. These three 
assemblies are shown separately in the accom- 
panying drawing. 

The stator is correctly located in the frame 
by means of a machined seating L, and is fixed 
in position by three hook bolts A. To effect 
withdrawal of the stator it is only necessary to 
slacken off the nuts and turn the hook ends, at 
the same time pushing back the electrical con- 
nections through the hole in the frame. 
pulley side of the frame forms a collar which 
carries the housing for the ball bearings. A 
cannelure in prong nm Be housing provides a 
seating for three studs C, which serve to locate 
and secure the housing. By slackening off these 
studs the housing and bearing can readily be 
withdrawn, together with the shaft and rotor. 
This withdrawal of the rotor assembly can be 
made from either end of the motor. After 
removal from the machine the bearing housing 
can be quickly dismantled by removing the 
gland nut D and the cover E, which is secured 
by three bolts F. This procedure permits the 
rotor and shaft to be withdrawn from the 
housing, giving access to the two ball bearings. 

The casing G is of pressed steel ; it does not 
support any part of the motor, but serves merely 












as an enclosure and conduit for the cooling air 
entering through the in- 
let H. Fan blades J are 
fitted on the non-driv- 
ing end of the rotor, 
and the air is ¢ircu- 
lated round the stator 
and expelled either 
through the openings 
K orthrough thelouvres 
which -can be seen in 
the engraving. The 
stator leads are brought 
out from the machine 
through a gland in the 
side of the frame. 

Up to the present 
motors of this pattern 
have been manufac- 
tured in sizes up to 
34 H.P. at 3000 r.p.m. 
Their performance may 
R be assumed to corres- 

pond closely with that 
of the conventional 
form of two-bearing 
motor. Taking 3} H.P. 
and 3000 r.p.m. as @ basis for comparison, 
there is no outstanding difference in weight 
between the new motor and the standard 
pattern giving the same output and made by 
the same firm. With a single shaft extension 
the new machine is greater by approximately 
17} per cent. in overall length and smaller 





stator, and it is claimed that the machine can 
be manufactured and sold at the same price as 
a standard motor of equal horsepower. 








Two Gear Hobbing Machines 


In the accompanying engravings are illustrated 
two of the improved gear hobbing machines 
now being made by Muir Machine Tools, Lid., 
a subsidiary firm of David Brown and Sons 
(Huddersfield), Ltd. The smaller machine, 
which is of the moving table type, is made in 
three sizes, capable of hobbing spur gears up to 
15in., 30in. and 50in. diameter. Its rigid cast 
iron bed has the centre inclined to form a chute 
down which cuttings and coolant are carried 
away to one side of the machine. At the rear 
of the bed is the main gearing, including the 








MOVING TABLE GEAR HOBBING MACHINE 


differential and driving shafts. The dividing, 
feed, spiralling, and change gear-boxes are con- 
veniently carried at the back and side of the 
bed and arranged for spray lubrication from 
an automatic pump. A substantial box- 
shaped casting forming the upright has 
accurately machined ways to carry the back 
slide. This slide is provided with long carefully 
bedded guides to preclude any possibility of 
vibration; a balance weight suspended 
within the upright counterbalances its weight. 
At the rear of the slide are a vertical lead screw 
and driving shaft, driven from an enclosed 
gear-box. The accuracy of this lead screw 
is of the utmost importance when cutting 





helical and spiral gears, as upon it depends the 
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accuracy of the helices and the uniform distri- 
bution of tooth loading. For the production of 
these screws the firm uses a specially designed 
master lathe having a large screw of extreme 
precision. The hob slide has a very small over- 
hang and it can be rotated through 180 deg. for 
cutting spur and spiral gears. Its spindle is 
driven by spiral bevels to profile-ground spur 
gears, the driven member of which is of fly-wheel 
design and is fitted on the splined end of the 
spindle. This latter gear has a friction band to 
damp any vibration, and the spindle is fitte 
with thrust washers and locknuts to minimise 
end float. The spindle runs in adjustable 
bearings and the complete drive is enclosed to 
form an oil bath. 

The accuracy of a gear generating machine 
is mainly dependent upon the worm and wheel 
drive to the table. These gears are cut under con- 
trolled conditions on a master gear cutter in the 
firm’s works. The dividing worm wheels are 
cut in position with their own spindles and are 
carefully checked for adjacent, accumulative, 


partially encloses the table when set over to 
machine small diameters. 

The table has a large hole bored in its centre 
in order to facilitate the cutting of gear wheels 
after they have been mounted on their shafts. 
It is driven by a master worm wheel and driving 
worm, the former having a large number of 
teeth of comparatively fine pitch to reduce to a 
minimum the pitch of the undulations caused 
by wave error. As in the case of the previously 
described machines, the table wheel is generated 
on & master machine and the driving worm is 
profile ground on the threads to give the highest 
possible degree of accuracy. If required, a 
“creep” table may be supplied This table is 
carried in a cradle bolted to the bed, which 
totally encloses the master wheel, the ‘‘ creep ”’ 
ting, and driving worm. The master wheel is 
a large-diameter internal gear, driven by the 
“creep” ring, which comprises the spur wheel 
gearing with the master wheel and a worm 
wheel, with its driving worm. The driving 





worm, which is of nickel case-hardening steel, 








LARGE MOVING-HEAD GEAR HOBBING MACHINE 


and profile errors. The worms are ground on a 
special machine and each is also subjected to 
tests for adjacent, accumulative, and abutment 
errors and, at the same time, its concentricity 
is verified. The table which carries the worm 
wheel is of substantial proportions and is 
spigoted by a large-diameter cone running into 
the cradle and bottom slide. Adjustable bear- 
ings supporting the hardened and ground steel 
worm are designed to reduce backlash and 
thrust washers prevent axial float. This whole 
assembly is totally enclosed within an oil 
bath. 

Main drive is by motor through vee belts to 
pick-off gears, which are changed to vary the 
hob speed. Spiralling gear is operated from the 
vertical feed through gears on a segment plate 
to a differential gear mounted in the drive of the 
machine. The smallest machine has a range of 
hob speeds from 40 to 200 r.p.m. and the largest 
machine from 30 to 110 r.p.m. Feed change is 
effected by pick-off gears and a sliding gear 
giving two changes of speed for each set-up of 
the pick-off gears. The feed is not limited and 
any required feed may be obtained to suit the 
material and pitch of gear being cut. 

The larger machine, illustrated, is of the mov- 
ing head type and is used for the production of pre- 
cision gears for turbine drivesand the like. Itis 
made in three sizes for the generation of helical 
and spur gears from 30in. to 200in. diameter. 
It has a heavy flat bed carrying a solid table 
at one end and an upright at the other. This 
upright is kept in alignment by square guides 
machined in the bed along which it is movable. 
In order to avoid extreme overhang of the hob 
slide when cutting small gears the bed and base 
of the upright are widened so that the latter 





is profile ground and is mounted on a separate 
bracket attached to the cradle. Large flat 
seatings are provided for the table and the 
bearing of the centre spigot is a large-diameter 
casting, accurately ground to fine limits. An 
oil bath is provided for the driving worm and 
wheel, and forced lubrication is used for the 
spur and master wheel. 

The upright is a heavy casting suitably ribbed 
to withstand heavy loads and give the necessary 
rigidity. Provision is made within the upright 
for a counterbalance weight for the hob slide. 
This slide, which is of ample width to ensure 
smooth movement on the upright guides, 
carries spiral bevels to transmit motion from 
the vertical drive shaft to the hob spindle. The 
swivel slide on the hob slide may be rotated by 
hand or power through 180 deg. In it, a high- 
tensile steel hob spindle rotates in phosphor- 
bronze bearings, and flat thrust washers are 
used to maintain axial location of the spindle. 
The main gear-box is attached to the rear of the 
bed of the machine and carries all the gearing 
for the table, hob drive, and feed screw. All the 
gearing is totally enclosed and removable covers 
give easy access to pick-off and change gears for 
the hob speed, spiralling, dividing, prime, and 
feed.. In addition to pick-off gears, three 
changes for the hob feed are incorporated. 
Feed: may be stopped, started, or changed 
whilst the machine is running without affecting 
the helix angle of the gear being cut, and wheels 
of different numbers of teeth, but having the 
same helix angle, may be cut without changing 
the spiralling gear. A special prime gear drive 
may be incorporated, which adds or subtracts up 
to five to or from the number of teeth for which 
the dividing gears are set by the change gears. 


Heavy-Oil Engine Working 
Costs 1943-1944* 


THE Working Costs Committee of the Digg) 
Engine Users’ Association presented its repop, 
on Heavy-Oil Engine Working Costs for the 
year 1943-44 on Thursday, December 13th 
1945, and some discussion took place. The 
discussion was adjourned until Thursday, 
February 2Ist, at which meeting there was g 
large attendance of members. In the report 
all the tables and information have been brought 
up to date, except the curve of renewals and 
replacement costs, which is reproduced exactly 
as in the last report, the present time being cop. 
sidered by the Committee as unsuitable for 
attempting to make an estimate of costs cover. 
ing different types of engines. It is recalled 
that a considerable part of the discussion which 
took place on the last report was directed to the 
form in which the tabulated information was set 
forth, especially in relation to the larger tables, 
Improvements in arrangement were carefully 
considered, but it was concluded that the exist. 
ing style was more advantageous than proposed 
alternative methods. The advantage of the 
present style is that all the details respecting a 
number of undertakings are displayed for ready 
observation, and comparison is rendered easy, 
In order to permit a limited number of items 
to be referred to without opening the whole 
table, the folding of the sheets has been altered. 
The Committee is, however, open to receive the 
opinions of members. 

The first figure shows the fuel oil consump. 
tion and running load factors for thirty home 
stations and six overseas stations, as set forth 
in Tables IIa and ITB, in relation to a standard 
curve from a 220-kW air injection engine. A 
curve representative of a modern mechanical 
injection engine is also shown, together with the 
point indicating the general average of all 
stations, except the dual fuel engine. In Table A 
is shown how the general average fuel consump. 
tion has varied over a number of years in rela- 
tion to the standard curve, which change is 
indicative of the influence of several factors, 
including, among others, the gradual change in 
the proportion of air blast and mechanical 
injection engines. Table B sets out in order of 
merit stations having a lubricating oil con- 
sumption better than the arbitrary standard of 
2380 rated B.H.P.-hours run per gallon. In 
an addendum, Table Bl, undertakings which 
have a fuel/lubricating oil consumption ratio 
not less than 100 are shown. Table C sets out 
the average lubricating oil consumption of all 
the stations included in Tables IIa, ITs, and IV, 
together with those running more than 238) 
rated B.H.P.-hours per gallon. 

The costs of repairs and maintenance are 
shown in Tables IIa, IIs, III, and IV, and if 
these are considered in relation to the tech- 
nical details given in Table V, they provide a 
considerable amount of information for com- 
paring the station performance of the different 
engines included in the report. Allowance 
should be made, the Committee states, for the 
fact that at the present time the costs are 
abnormal. The fact that Table V has been 
divided to separate mechanical-injection engines 
from air-blast engines renders it possible to 
observe the effect of this fundamental difference 
in the type of engine upon working parts 
common to them both. The value of the report 
is further enhanced by seventeen notes and 
comments, some of them extensive, which set 
out the operational experience of users. 

The total number of stations included in the 
report is fifty-two, as compared with fifty- 
five last year, the decrease being due to the 
receipt of fewer returns from overseas, though 
there are two additions from home stations, 
one each from electricity and water under- 
takings. The Working Costs Sub-Committee 
of the Association for 1944 consists of Mr. 
C. Greene (chairman), Mr. Hamish Ferguson, 
Mr. A. K. Bruce, Mr. W. Howes, and Mr, E. W. 
Johnston. 








* Diesel Engine Users Association. 
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American Engineering News 


Movable Dams 


For regulating the flow of water in 
rivers and channels there are two types of 
movable dams. First, a series of hinged panels 
or wickets that can be raised and lowered ; 
secondly, an emergency structure for closing the 
approach to a navigation lock in the event of 
destruction of a lock gate—as by collision with 
a ship—permitting a free and violent flow of 
water through the lock. Dams for this latter 
purpose are, in turn, of two types—first, a 
swing bridge with floor formed of hinged panels 
or wickets which can be lowered to rest against 
a cill when the bridge is swung across the 
channel ; secondly, a series of horizontal girders 
or ‘‘stop logs,” handled by cranes and having 
their ends sliding in grooves in the side walls. 
A third and new type described in a paper before 
the American Society of Civil Engineers con- 
sists of a gate hinged at the bottom and lying 
normally on the floor of the lock entrance, but 
raised in emergency by power-operated winches 
and cables. Presentation of this new type led 
to extended discussion. Objections noted were 
difficulty of inspection and maintenance, and 
the collection of mud or logs. Particular refer- 
ence was made to experience on the, canal 
approaches to the four parallel locks at Sault 
Sainte Marie, where the traffic reaches 100 
million tons annually. The bridge type of 
emergency dam was used at some of the earlier 
locks, where two parallel canais, 108ft. wide, 
were separated by an island, 80ft. wide. Here 
a swing bridge, pivoted on the island, carried 
for each canal a set of sixteen box girder wickets 
hinged at the bottom chord or boom of the 
bridge. With later and larger locks, having 
approach channels, 280ft. wide, this type of 
structure was not considered suitable. Instead, 
there is a series of stop-log girders, with guide 
rollers on the ends and sliding in grooves in the 
canal walls. Two derricks or cranes handle the 
girders. 


Economics of the Oil-Electric Locomotive 


A recent report on the economic 
aspects of the oil-electric or so-called diesel 
locomotive, outlines its successful operation 
and its high degree of reliability in service on 
America railways. On the other hand, its 
general introduction is not economical unless it 
is operated in service that permits a high degree 
of utilisation. This situation is due to the first 
cost. At figures of 1944, a passenger engine of 
6000 H.P. cost £130,000, and a freight engine 
of 6000 H.P. cost £124,000. But a steam loco- 
motive of the 4-8-4 class cost £56,000. Com- 
parison is made between three types of loco- 
motives—steam, electric, and oil-electric. As 
to operating costs, the electric locomotive is at 
a disadvantage in fuel costs, the oil-electric in 
lubrication cost, and the steam in fuel, water, 
repair, and engine-house or running-shed costs 
but not in lubrication. As to fixed charges, 
the steam is superior in first cost, depreciation, 
interest, taxes, and insurance. The electric 
shows an advantage in depreciation costs ; but 
the oil-electric shows no advantage at all, 
except in yard service under certain conditions. 
As for operating characteristics, the steam loco- 
motive is at a disadvantage in overload capa- 
city, high acceleration, availability, flexibility, 
and freedom from complete breakdown. The 
oil-electric shows an advantage in all these. 
except overload capacity, and the electric in 
all but breakdown. Both the electric and the 
oil-electric show superiority over the steam 
locomotive in smoke elimination, damage to 
track and roadbed, and dynamic braking. They 
also show superiority in the elimination of 
facilities relative to operating and mainten- 
ance. On the other hand, however, the econo- 
mical maintenance of any large number of 
electric or oil-electric locomotives requires 
special shops and equipment, entailing a sub- 
stantial capital expenditure, in addition to that 
for the purchase of the locomotives. 


Eight-Coupled Express Locomotives 
For fast and heavy trains making long 
runs, American railways are going in strongly 
for engines of the 4-8-4 class, and in many cases 








such engines are used for both passenger and 
freight service. One trouble with engines of 
such weight and long wheel base is in the lateral 
pressure exerted in traversing cross-overs and 
passing through turnouts, or at frogs and 
switches (points and crossings). At one con- 
nection on the six-track main line leading out 
of the Chicago terminal] station of the Chicago 
and North-Western Railroad, spikes have been 
sheared. off on the outside of a cross-over. 
Speed did not enter as a factor, since the site 
is only half a mile from the station. Strain 
gauges and electronic recording instruments were 
used in tests on this cross-over, which is used 
by more than fifty trains daily. The tests indi- 
cated certain desirable changes in the arrange- 
ments for lateral movement of driving wheels 
and bogies, and also of elaborate tests of the 
truck or bogie resistance in order to combine 
ample stability of the locomotive with minimum 
damage to the track. One of the latest of these 
engines for the New York Central Railroad has 
75in. drivers, which are to be changed for others 
of 79in. diameter. The boiler is so large that 
no steam dome can be applied, and steam is 
taken through a slotted dry pipe fitted with 
baffles to prevent moisture being carried over. 
The great tender has a four-wheel bogie under 
its front end, followed by five separate axles. 


Cylinders 25in. by 32in. 
Driving wheels 6ft. 3in. 
Tractive force 62,400 Ib. 
Wheel base— 
Driving 20ft. Gin. 
Rigid ... 11ft. 8in. 
Engine pee pete. | one 48{t. 9in. 
Engine and tender ... 97ft. 3in. 
Weight— 
Front bogie 45 tons 
On drivers ... 137 tons 
On rear bogie ... 52 tons 
Engine ne sg 234 tons 
* Tender, loaded ... 168 tons 
Steam pressure a4 290 lb, 
Bogie wheels, engine ... 36in. and 4lin. 


36in. and 4lin. 
18,000 gajlons 
46 tons 


Tender wheels 
Water in tender ... 
Coal in tender 


Continuous Cantilever Bridge 


A noted steel cantilever bridge on the 
Southern Pacific Railroad has been replaced 
with an equally notable structure, the original 
bridge, built in 1891, being too light for modern 
trains and traffic. The old bridge, spanning a 
rocky gorge on the Pecos River, in Texas, was 
of wrought iron and steel, with its spans carried 
by steel piers or towers, 268ft. high. The new 
bridge, of deck type, has-a central span of 
375ft., flanked at each end by a span of 270ft., 
beyond which is @ cantilever arm of 160ft., and 
then an 80ft. plate girder span to the abutment. 
The piers are of concrete, those of the main 
span being 275ft. high, carrying trusses 50ft. 
deep. The five truss spans form a continuous 
structure, 1235ft. long, of medium carbon steel. 
This design has advantages in resistance to 
earthquake shocks and tremors, and in facili- 
tating steel erection on the cantilever system. 
The whole region being subject to such shocks, 
the design of the tall towers has to provide for 
this condition. For this reason they were made 
hollow, with interior diaphragm walls, thus 
ensuring lightness to resist earthquake forces 
and also facilitating the curing of th® concrete. 
Owing to shortage of timber for forms the usual 
tapering was omitted, the reduction in size 
towards the top being effected by offsets, 
between which the walls are vertical. Doors at 
top and bottom and openings in the interior 
partition walls provide for inspection of the 
inside of each pier. The deck has the usual 
form of open floor and track construction, but 
the rails rest on insulating pads on the base 
plates and the timber ties or sleepers have a 
covering of wrought iron sheets to protect 
them from cinders dropping from the engines 
and also to protect the bridge steel from 
corrosion due to brine dropping from refrigera- 
tion cars. A cableway was used to place the 
concrete, by means of buckets of 2 cubie yards 
capacity. Steel was handled at each end by a 
derrick travelling crane. 


North-South America Highway 


The idea. of a continuous highway 
through all the countries of North, Central, and 
South America, originated in the United States 


some years ago, has superseded the similar and 
older idea of a continuous railway, and is being 
carried out slowly as a means of travel, com- 
merce, and friendly feelings between the several 
States. In North America there is already a 
vast system of roads leading to the Rio Grande 
and the Mexican boundary, and in Mexico there 
is a considerable mileage completed on the route 
to the Guatemala boundary. With the World 
War of 1939-45 and its submarine hazards in 
the Caribbean Sea and the Pacific, there was 
urgency for land communication between the 
United States and the Panama Canal, and the 
U.S. Army undertook to speed up construction 
through Central America. This hazard being 
disposed of, the road work was returned to the 
U.S. Public Roads Administration, which is 
co-operating with the several States and assist- 
ing by the supply of money, men, and machin- 
ery. The present status of this section of the 
highway is tabulated below. Progress in South 
America is much less advanced, and the 
route consists largely of trails and dry-weather 
sections. From Panama, the route follows the 
west coast of Colombia, Ecuador, and Peru to 
Valparaiso, Chile, and thence east across the 
Andes to Buenos Aires. An alternative turns 
east from Arequipa, Peru, to La Paz, Bolivia, 
and thence south-east on the east side 
of the Andes to Tucuman, Cordoba and 
Buenos Aires. A branch runs west. from 
Mutillo, Colombia, to the Atlantic port of La 
Guaira, Venezuela. 


























Dry- 
’ All- weather 

Paved, | weather.| and Total 

trails. 
Miles. Miles. Miles. Miles. 
Mexico J 1065 149 534 1748 
Guatemala... — 300 — 300 
Salvador : 146 29 21 196 
Honduras... ... — 59 32 91 
Nicaragua ... 101 116 22 239 
Costa Rica... ... 51 81 251 383 
Panama ny 162 187 28 377 
Total... ...1° 1525 921 sss | 3334 

} 
Development in Building Design 


An almost universal trouble in building 
construction. is the necessity of cutting and 
fitting the parts, owing to the lack of co-ordina- 
tion in sizes of parts. Thus, in a brick building 
it may be necessary to cut bricks at every door 
or window to fit the specified size of opening. 
This item adds to the time and cost and to the 
waste of material. For window frames, how- 
ever, there are standard sizes kept in stock by 
builders. A new development is the adoption 
of a dimensional unit to co-ordinate the sizes 
of all components. A study by the American 
Standards Association showed an almost uni- 
versal prevalence of the 4in. dimension, as in 
16in. centre spacing of joists and studs in 
timber framing, 48in. width of plywood, insula- 
tion, and plaster boards to apply to this 
spacing, and the 12in. by 12in. acoustic tiles. 
Glass building blocks are now nominally 12in. 
by 12in., but actually 7}in. or 11#in. square to 
allow for }in. joints. Bricks and clay blocks 
are made in sizes that produce masonry units 
8in. by 16in., and makers of steel window frames 
have adopted sizes in multiples of 16in. 
vertically and 20in. horizontally. Thus the 
principle of dimensional co-ordination is that 
the unit of repetitive growth of any product 
should include in its nominal dimension an 
allowance necessary for the joints between 
units. Another instance is in the design of 
hospitals, where a structural bay of 22ft. pro- 
vides for a ward of six beds. In the design of a 
laboratory building, also, a repetitive unit of 
6ft. width was adopted, each unit comprising a 
pier and window. Thus a 24ft. structural bay 
would provide for laboratory rooms of 12ft., 
18ft., or 24ft. width. In concrete work, the 
practical use of this system would greatly 
reduce the present enormous waste of wood in 
cutting form work to fit on the job or in the 
field. The dimensioning may be in inches for 
materials or in feet for structural design. Engi- 
neers, architects, and manufacturers of building 
materials are co-operating in this new line of 





development. 
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Industrial and Labour Notes 


The T.U.C. and Production Problems 


A conference of trade union leaders, 
convened by the General Council of the Trades 
Union Congress, was held in London on March 
6th and was attended by just over 1600 dele- 
gates representing 170 unions. Mr. Charles 
Dukes, Chairman of the T.U.C. General Council, 
presided, and the Prime Minister, the Foreign 
Secretary, and the Minister of Labour presented 
& comprehensive survey of the economic 
and production problems to be dealt with 
during the transition from war to peace 
conditions. 


The Minister of Labour, Mr. George Isaacs, 
devoted part of his speech to the redistribution 
of manpower, and said that between the end of 
June, 1945, and the end of January, 1946, the 
number demobilised from the Forces was 
1,945,000, while in the last six months of 1945 
the numbers engaged in the manufacture of 
equipment and supplies for the Forces fell by 
well over 2 million. Unemployment had risen 
to 329,454 by the middle of January—less than 
24 per cent. of the insured population—and 
Mr. Isaacs claimed that this could be regarded 
as a very low figure in view of the cancellation 
of large contracts brought about by the end of 
the war against Japan. It was now necessary, 
Mr. Isaacs continued, to secure the maximum 
concentration of effort on production for home 
and export without neglecting world responsi- 
bilities. The plan to reduce the Forces by the 
end of the present year to about 1,200,000 men 
and women would involve the demobilisation 
during 1946 of 2,900,000. Furthermore, it was 
hoped to reduce the numbers engaged in the 
manufacture of munitions and supplies to about 
500,000 at the end of 1946. Altogether, Mr. 
Isaacs estimated that by the end of the year 
there would be over 5 million more workers 
available than in June, 1945, for expanding 
exports and building up civilian industries and 
services. These numbers would be just about 
sufficient in ten months’ time to restore employ- 
ment on civilian needs to the mid-1939 level, 
and to provide some increase over the pre-war 
export level. 

After a reference to the removal of a large 
number of industries from the Essential Work 
Order, Mr. Isaacs appealed for the fullest good 
will and co-operation of the trade unions in the 
resettlement of ex-Service men and women. 
So far, he said, the reinstatement of Service 
men and women in their former trades had pro- 
ceeded remarkably well, and both the employers 
and the unions most concerned had already 
agreed to certain practical steps designed to 
prevent the loss of skill acquired in the Forces. 
The relaxation of pre-war trade practices which 
the unions had negotiated with employers had 
been a valuable contribution to the common 
cause, and Mr. Isaacs gave an assurance that 
the Government’s pledge regarding the restora- 
tion of pre-war trade practices still stood and 
would be fully implemented. 

Finally, Mr. Isaacs pointed out that the 
Government’s programme depended on the 
maintenance of harmonious relationships be- 
tween employers and employed, and on their 
maximum co-operation. The Government had 
already made it plain that the authority of 
joint voluntary machinery must be maintained, 
and trade unions must be on the alert to guard 
against disputes arising unnecessarily or being 
allowed to drift on, for the country required 
above all a period of stability in industry to 
enable it to get back toa full peacetime economy. 
Given stability and maximum production over 
the next few years, Mr. Isaacs said that the 
workers’ legitimate aspirations for more leisure, 
free from the fear of unemployment, could and 
would be realised. 


A. Conference of Employers 


On Thursday, March 7th, a national 
conference of employers took place in London 
for the purpose of considering the present 


economic and industrial situation. It was 
convened by the British Employers’ Confedera- 
tion and the Federation of British Industries. 


At the morning session, Mr. Andrew K. 
McCosh, President of the British Employers’ 
Confederation, was in the chair, and in opening 
the proceedings he said that industrialists 
welcomed the opportunity for a frank exchange 
of views between representatives of the Govern- 
ment and those who were responsible for running 
the industries of the country. 


The Prime Minister, who was the first speaker 
at the conference, said that he had a very full 
realisation of the difficulties of employers. One 
of the greatest of these difficulties was the 
shortage of labour, and he stressed the point 
that what was needed to-day was readiness to 
““make do.’’ Where employers could not get 
just the workers they wanted, the Government 
asked them to see if they could “ make do” 
with others. If, owing to labour difficulties, 
they could not set up their factories or restart 
them in the places they would like, then the 
Government wanted employers to go where 
labour was available. In short, Mr. Attlee said, 
it was necessary to adapt our industrial struc- 
ture to the state of things as they were. 


The Chancellor of the Exchequer, Mr. Hugh 
Dalton, then addressed the conference, dealing 
principally with the problem of the balance of 
payments and the international financial situa- 
tion. He said that our pre-war imports would 
not be enough for our post-war needs if we.were 
to have full employment and an expanding 
standard of life. Much more production and 
much more consumption than pre-war were 
wanted, and that meant more imported food 
and raw materials. When that fact was taken 
into account, Mr. Dalton continued, the 
required target increase in exports was nearer 
75 per cent. than 50 per cent., and if we did not 
get the exports, then we could not afford the 
imports. The problem could not be solved by 
borrowing or by any financial wizardry. Its 
solution clearly depended upon our own 
resources. 

ing to immediate needs, the Chancellor 
said that we should aim at balancing our 
trading account—apart from abnormal post- 
war costs—by the middle of 1947. When this 
balance had been reached, imports could rise to 
match the continuing increase in exports, and 
the more we exported the more rapidly we 
should be able to increase our imports and the 
standard of living. The external financial 
situation was the most anxious of the Chan- 
cellor’s problems, and to solve it the Govern- 
ment needed the full co-operation of all present 
at the conference, of those they represented, 
and of the whole industrial community. 

The same theme was followed by the Presi- 
dent of the Board of Trade, who was the next 
speaker. The morning session of the conference 
was concluded by the Minister of Labour, Mr. 
Isaacs, wifo surveyed the manpower position on 
lines similar to those which he followed in his 
speech to the T.U.C. conference recorded 
above. 

At the afternoon session, the chair was taken 
by Sir Clive Baillieu, President of the Federa- 
tion of British Industries, and the Foreign 
Secretary, Mr. Ernest Bevin, addressed the 
conference. He appealed to employers to con- 
sider the part industry could play in helping 
Britain and the British Commonwealth in the 
great task of rebuilding the peace of the world. 
Mr. Bevin also stressed the need to establish 
good will, saying that good will and good 
business went together. He was glad to have 
found in many parts of the world a reluctance 
to leave Britain out of consideration in trade, 
and a desire to know how soon we could get 
back to our feet and supply the goods that were 
demanded. Many countries were willing to 
wait so long as they saw a firm resolve on our 
part to deliver the goods at the earliest possible 
moment, and they were willing to plan their 





orders accordingly. 


Strikes in the Automobile Industry 

An unofficial strike, involving 12,099 
men, began at the Ford works at Dagenham on 
Friday, March 8th. In a ‘statement issueg 
on Monday last, the Ford Motor Company 
announced with regret the necessity of bej 
forced to give notice, in accordance with the 
Essential Work Order, that from to-morrow 
(March 16th) the Dagenham factory would be 
closed until further notice. 

Dealing with the circumstances of the 
dispute, the statement says that on Wednesday, 
March 6th, a few employees of a small section 
of the factory asked the works manager for 
wage increases, and were informed that the 
matter would be examined. Subsequently, on 
Thursday March 7th, the request was renewed 
and a similar demand was made by another 
department, which also raised additional 
matters, coupled with a statement that work 
would cease if the questions were not settled 
practically at once. It was pointed out that the 
latter procedure was opposite to the terms of the 
agreement entered into with the trade unions 
in 1944. On Friday morning, March 8th, the 
works were paraded by representatives of the 
dissatisfied employees, who took steps to prevent 
those who so desired from continuing work. 
No trade union representations of any kind had 
been made to the company, and the stoppage of 
work had no official sanction. 

Another unofficial strike in the motor-car 
industry is that at the Humber factory at 
Coventry, where 4000 men have been idle since 
February 23rd. The dispute arose originally 
over the fixing of piecework prices, and, 
Humber Ltd. state, the basis claim was greatly 
in excess of the rates already agreed between 
employers and the unions. This dispute resulted 
in a “ go-slow”’ strike, cutting production to 
less than 10 per cent. of what it should have 
been. Added to this the cessation of war 
contracts required a re-balancing of labour 
forces and 550 men received notice of re- 
dundancy. Last week-end the unions advised 
the strikers to accept an agreement with the 
employers, providing that on work being 
resumed those who had appealed against the 
redundancy notice—about 250—would be rein- 
stated. The strikers pressed for the reinstate- 
ment of all declared redundant, who wished to 
return, but this recommendation was not 
acceptable. Shop stewards from eighty-three 
factories in the Coventry area later called upon 
engineering workers in the district to strike on 
Wednesday, March 13th, in support of the 
Humber dispute. Strong appeals against such 
action were issued on Tuesday by the A.E.U. and 
by the Transport and General Workers’ Union. 

A third strike began at the Austin Company’s 
works at Longfield on Monday last ; 1000 men 
in the body-building and paint shops were 
primarily involved, and the strike was staged as 
a protest against the employment of two non- 
union sheet metal workers. Later, between 
2000 and 3000 employees became involved, but 
a settlement was reached and work was resumed 


on Wednesday morning. 


An Industrial Pensions Scheme 

International Combustion, Ltd., which 

some years ago instituted a pensions scheme for 
its staff, has now introduced a scheme to cover 
all grades of employees at its Derby works. This 
latest pensions plan provides a guaranteed 
pension to all employees on reaching the age of 
sixty-five, or a lump sum, if preferred, or 4 
death benefit, should the employee die before 
reaching that age. The scheme is contributory, 
there being a minimum weekly contribution of 
2s.,t0 which the company adds a similar amount. 
A foreword to a booklet explaining the scheme 
says that the directors feel that they are not 
only giving practical assistance to the employees 
for making some provision for their later years, 
or dependants, but that the introduction of the 
scheme will help to cement the happy relation- 
ship that is so desirable between directors, 





management, and employees. 
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French Engineering News 
(From Our French Correspondent) 


Paris, March 3rd. 


The nationalisation of the French electricity 
industry is still being held up. Since the alter- 
native plan put forward: by Monsieur Ramadier, 
which was reported last week, the Minister of 
Industrial Production has outlined his plan at a 
Press conference, stressing that the State must 
absorb all production, transport, and distri- 
bution of electricity in order to co-ordinate 
services. He pointed out that the development 
of France’s hydro-electric power was a vital 
necessity and proposed the creation of the 
E.G.F. (Electricity and Gas of France), which 
would be financially autonomous while enjoying 
an industrial and commercial character. At all 
stages the management of the organisation would 
be tripartite, coraprising one-third State repre- 
sentatives, one-third consumers’ representatives, 
and one-third workers’ delegates. All present 
companies would be absorbed except those 
producing for the Colonies or foreign countries. 
Technical directors would be retained. Where 
companies are mainly concerned with activities 
other than production of electricity, but whose 
equipment includes power stations, they will be 
included in E.G.F. if their power is equal to a 
minimum of 500 kVA. Secondary activities of 
companies mainly producing and distributing, 
such as installation and sale of apparatus, will 
remain free. Indemnity forshareholders would be 
in the form of 3 per cent. negotiable bonds, 
redeemable in fifty years, value to be calculated 
on averages quoted on the Stock Exchange 
between September Ist, 1944, and August 31st, 
1945. 

Monsieur Paul’s plan entails the expenditure 
of 200 milliard francs over a period of six years, 
hydro-electric production being increased to 
21 milliard kilowatt-hours annually. Imme- 
diate plans deal with the Genissiat barrage, 
which will supply 1-8 milliard kilowatt-hours, 
and a further 7 milliards will come from the 
Rhone. ; 

Meantime the Socialist :Party has backed 
Monsieur Ramadier, who suggests the separate 
consideration of gas and electricity; that 
certain power stations should be excluded from 
nationalisation ; and that nationalisation should 
be spread over a period of two years. The 
Socialists contend that, although changes are 
necessary, they could be made without excessive 
centralisation and State activity. 

The Commission for Modernisation of Elec- 
tricity in France has now been constituted and 
comprises representatives of the Ministry of 
Industrial Production, the C.G.T. (French 
T.U.C.), Roads and Bridges, the Electrical 
Energy Organisation Committee, the Barrage 
Technical Service, the National Lighting 
Federation, the National Society of French 
Railways, and the Union of Producers and Dis- 
tributors of Electricity. The Chief Engineer of 
Roads and Bridges, Monsieur Boutteville, will 
be President, and Monsieur Gaspard, Director 
of Electricity at the Ministry of Industrial Pro- 
duction, is Vice-President. 

* * * 

A new passenger boat, the “ Arromanches,” 
has just been launched. She was built by the 
Forges et Chantiers dela Mediterranee Company, 
and will be used for the Newhaven-Dieppe 
route. The ship is 94m. long, with a draught 
of 3:15 m. Her width is 12-10 m., with a depth 
of 7-10m. ‘Trials showed a speed of 25 knots. 
The boat has twin screws, driven by turbines of 
the Parsons type, giving 22,000 H.P. These 
turbines are fed by two “‘ F.C.M.” type boilers, 
which are fired by heavy oil. The “ Arro- 
manches ”’ can carry 1450 passengers, compared 
with the pre-war boats “ Rouen” and “ Ver- 
sailles,’ which each had a maximum of 950. 
She has seating accommodation for 402, com- 
pared with 224 and 245 for the other two boats ; 
bunks for 425, compared with 230 and 248 
respectively; and standing space for 623, 
against 496 and 457. Protection against fire 
has been carefully studied, and there are a series 
of fireproof partitions throughout the boat. 
The vessel also contains a radio-telegraphic and 
radio-goniometric post and a Langevin ultra 


Notes and 


Rail and Road 


Rattway Recerts.—The joint traffic receipts 
of the four main line railway companies and the 
London Passenger Transport Board, for the four 
weeks ended February 24th, totalled £24,861,000, 
compared with £26,980,000 for the corresponding 
period of 1945. Passenger receipts were £31,000 
lower than in February, 1945, those for the transport 
of merchandise were £2,054,000 lower, while coal 
traffic receipts were £34,000 lower. 


New Canap1an Locomotive.—The first Canadian 
locomotive to be equipped with an all-welded boiler 
has recently been delivered to the Canadian Pacific 
Railway by the Montreal Locomotive Works. The 
new engine, “* No. 1216,” will complete its 1000-mile 
test running between Montreal and Smiths Falls 
before going to the company’s lines in Western 
Canada. Another engine of the same class, designed 
for post-war replacement of older locomotives, will 
also be equipped with the new boiler. 


AMERICAN RarLway EQUIPMENT IN 1945.—From 
statistics compiled by the Association of American 
Railroads, it may be seen that 38,987 freight wagons 
and 643 locomotives were put into service on Class I 
railways during 1945. This was a decrease of 1405 
wagons and a decrease of 295 locomotives co: 
with the number installed in 1944. Of the new 
wagons put into service in the past year, there were 
18,977 plain box, 2134 automobile, 5971. gondolas, 
8489 hopper, 1218 flat, 1860 refrigerator, 239 stock 
wagons, and 99 miscellaneous. The new loco- 
motives of 1945 included 109 steam and 534 
diesel-electric, compared with 329 steam, one 
electric, and 608 diesel-electric in 1944. 


Air and Water 


Marine Rapio DEVELOPMENTS.—The Minister 
of War Transport has appointed a committee to 
consider the practical application of new develop- 
ments in shore-based facilities for radio aids to 
marine navigation and in the associated ship- 
borne equipment. Mr. W. Graham, of the Ministry 
of War Transport, is serving as chairman of the 
committee. 


Germany’s Mercuant Surps.—A Foreign Office 
announcement says that one-third of the German 
merchant marine is to be allocated to Britain, and 
that the transfer is now being made. A third will 
also go to Russia and the remaining third to the 
U.S.A. Russia, it is stated, will allot some of its 
share to Poland, while Britain and the United 
States will allocate some of their share to Allied 
states which have suffered heavy merchant shipping 
losses. 


Arr SERVICES TO THE CoNTINENT.—The British 
Overseas Airways Corporation is extending its 
services to the Continent by regular flights to 
Copenhagen, Oslo, Marseilles, Rome, and Athens. 
All the new services are being operated with 
sixteen-seater Dakota aircraft, with eight seats 
available for commercial passengers on a non- 
priority basis. Air services from Holland to London 
and Paris, operated by the K.L.M. Lines, have also 
been resumed. 


Norway’s MERCHANT SuHipPinc.—In a survey 
of Norway’s merchant marine by Foreign Commerce 
Weekly, it is remarked that the shipowners of 
Norway have not delayed the rebuilding of their 
fleets while financial negotiations are pending, but 
have proceeded to arrange contracts at home and 
abroad for the building of numerous ships to replace 
those which were lost during the war. In addition 
to some 300,000 tons of shipping constructed in 
Sweden for Norwegian account during the war, 
contracts for the construction of eighty ships, 
aggregating approximately 725,000 tons deadweight 
in Swedish shipyards alone, have already been 
placed by Norwegian as re Low cost of 
construction and early availability were, it is stated, 
the principal considerations involved in placing 
these contracts. 


THe CHEW VatLey RESERVOoIR.—At the annual 
general meeting of the Bristol Waterworks Com- 
pany on March Ist, the chairman, Mr. F. G. Robin- 
son, made reference to the proposed new reservoir 
in the Chew Valley, authorised by the company’s 
Act of 1939. He said that it had been decided to 
proceed with a small part of the works, which would 
give some relief under certain circumstances in a dry 
period, but the main work would have to wait its 
priority in the presént shortage of labour and 
materials. In making this decision, the company 
had had consultations with the Ministry of Health. 





Memoranda 





bear its full part, and he was confident that no 
sound enterprise would be hindered for lack of an 
adequate supply of water. 


G.W.R. Surps.—The Great Western Railway has 
announced that six of its ships are being released 
from Government service. The ‘St. Julien,” 
until recently employed as a hospital carrier, is in 
dock for repairs and refitting, which will take about 
six months to carry out. The “ St. Helier,” which 
has done duty as a personnel carrier, is to be released 
shortly, and will then be given an austerity refit so 
as to be available for service at the earliest possible 
date. All four of the company’s Plymouth pas- 
senger tenders have been released. The “Sir 
Richard Grenville” and the “ Sir John Hawkins ” 
are already back in service after refitting, and the 
“* Sir Walter Raleigh ” and the “ Sir Francis Drake ” 
are being reconditioned with the view to their early 
return to service. 


Miscellanea 
BrrumEen.—The Government has now withdrawn 
all controls on the release of bitumen for the home 
market. Bitumen can therefore be supplied free of 
any restriction in cases where previously it has 
been necessary to obtain a permit, or where release 


has only been authorised under an allocation from 
the appropriate Government Department. 


THe Mryistry or TRansPportT.—At the end of 
last week it was announced that Mr. Alfred Barnes, 
M.P., had been appointed Minister of Transport. 
At present, Mr. Barnes is known as Minister of War 
Transport, but this office will come to an end, if 
Parliament approves, on April Ist, from which date 
all its functions will be carried out by the revived 
Ministry of Transport. 

L.E.E. RADIOLOCATION CoNVENTION.—A Radio- 
location Convention is to be held at the Institution 
of Electrical Engineers, Savoy Place, Victoria 
Embankment, W.C.2, from Tuesday, March 26th, 
to Friday, March 29th. There will be a reception 
at 4.30 p.m. on March 26th, followed at 5.30 p.m. 
by the opening meeting of the Convention, at 
which Sir Robert Watson Watt will lecture on 
“The Evolution of Radiolocation.” On March 
27th the morning session will begin at 9.30 a.m., 
and will be devoted to “‘ Aerials and Waveguides.” 
At the afternoon session ‘‘ Propagation” and 
“* Cathode-Ray Tubes ”’ will be considered, and in 
the evening at 6.15 p.m., Mr. W. A. 8. Butement 
will lecture on “‘ Precision Radar.’”’ On March 
28th, the morning session at 9.30 will deal with 
‘* Valves,” and the subject for the afternoon session 
at 2.30 p.m. is “‘ Radio Measurements and Test 
Gear.” At 6.15 p.m. a lecture on “‘ Problems in 
Shipborne Radar ” will be given by Mr. A. W. Ross. 
On March 29th, at 9.30 a.m., “‘ Transmitters and 
Receivers ” will be discussed, and the concluding 
session of the Convention at 2.30 p.m. will give 
attention to “Circuit Techniques for Radioloca- 
tion.”” An ‘evening lecture, at 6:15 p.m., will be 
given by Dr. R. A. Smith on “‘ Radar in Navigation.” 


A Domestic Heatinc Exursition.—An exhi- 
bition of domestic heating appliances, which has 
been organised by the Smokeless Solid Fuel Federa- 
tion, was opened at the Horticultural Hall, Vincent 
Square, 8.W.1, on Wednesday, March 13th. The 
primary object of the exhibition is to show builders, 
architects, heating engineers, housing authorities, 
and also the general public the wide range of smoke- 
less solid fuel heating appliances which are now 
available. Such an exhibition of heating appliances 
is particularly opportune at present, when fuel 
economy is of the utmost importance. All leading 
manufacturers have been invited to show repre- 
sentative types of domestic stoves, heaters, &c., and 
the displays also include a number of the smaller 
industrial heating plants suitable for large offices, 
flats, and industrial buildings. Interesting displays 
have been arranged to demonstrate the by-products 
of coal, the increase in heating efficiency obtainable 
from correctly designed fires and flues in houses, 
heat insulation, smoke abatement research, &c. 
The Federation is showing the comprehensive 
manner in which new solid fuel burning appliances 
are tested prior to receiving official approval for 
their general use by the public. The exhibition 
leaves little doubt that this branch of industry has 
lost no time in designing and producing a range of 
appliances in keeping with the latest practice based 
upon the findings of scientific research. No longer 
is the open fire burning solid fuel designed to supply 
but a small percentage of its heat to one room of a 
house only, for the waste heat at the chimney top 
has been considerably reduced and other rooms are 








depth sounder. 


In the replanning and beth uy seme ss schemes for 
Bristol, Mr. Foster said that the company would 





warmed whilst the domestic supply of hot water 
is maintai , BI: 
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Forthcoming Engagements 


Seoretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 


before, the morning of the Monday of the week preceding 


the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


British Association of Chemists 
Thursday, March 2\st-—Notrs aNnD DERBY CENTRE: 
School of Arts, Green Lane, Derby. ‘‘ Gaseous 
Explosions,’ R. G. W. Norrish. 7 p.m. 


Electrical Engineering Society 
Thursday, March 28th.—S.E. London Technical Insti- 


tute, Lewisham Way, S.E.4. ‘‘ Quartz Crystal,” 
R. H. Robins. 8 p.m. 


Institute of British Foundrymen 


Saturday, March 23rd.—Bristot Brancn: Merchant 
Venturers’ Technical College, Unity Street, Bristol. 
‘** The Foundry,” W. McCormick. 7 p.m. —Lixcorx 
Section: Technical College, Lincoln. ‘* Problems 
in Jobbing Ironfoundries,” A. E. McRae Smith. 
2.45 p.m. 

Monday, March 25th. —SHEFFIELD Branco: Royal 
Victoria Hotel, Sheffield. ‘‘ Precision Casting by 
the Lost Wax Process,” A. Dunlop. 7 p.m. 

Wednesday, March 27th.—LoNpDoN Beamon: Chari 
Cross Hotel, Strand, W.C.2. ‘‘ The Education an 
Recruitment of Foundrymen,” D. H. Ingall. 7.30 
p.m.—BIRMINGHAM Branca : James Watt Memorial 
Institute, Great Charles Street, Birmingham. ‘A 
Survey on the Mass Production of Small Steel 
Castings,” W. H. Bamford. 7.30 p.m. 

Saturday, March 30th.—E. Mtptanp Brancu : Technical 
College, Derby. Annual meeting. Short -Paper 
Competition. 6 p.m. 


Institute of Welding 


Thursday, March 21st.—W. Scottanp Brancu: 39, 
Elmbank Crescent, Glasgow. ‘‘ Design for Weld- 
ing,” J. B. Hamilton. 7.15 p.m. 

Friday, March 22nd.—E. Scottanp Brancu: Heriot- 
Watt College, Chambers Street, Edinburgh. Lecture 
on “Under-Water Welding.” 7.30 p.m. 

Wednesday, March 27th.—WoLVERHAMPTON BRANCH: 
Victoria Hotel, Wolverhampton. ‘‘ Non-Destruc- 
tive Testing of Welds,” S. H. Griffiths. 7 p.m. 
—Lonpon Branca: Inst. of Civil Engineers, Great 
George Street, S.W.1. ‘“‘ Plate Edge Preparation 
for Welding by Oxygen Cutting and Gouging,” 
E. Seymour Semper and L. J. Hancock. 5.30 p.m. 


Institution of Chemical Engineers 
Marth 16th. —N. W. Branco: College of 
** Design, Erection, and 
pA “of Pee Plant, ” C. Buck, T. Hayes, and 
R. R. Williams. 3 p.m. 
Institution of Civil Engineers 
Tuesday, March 19th.—Great George Street, West- 
minster, 8.W.1. ‘‘ Open-Cast Coal,” K. C. Apple- 
5.30 p.m. 
March 20th.—N.W. Assoc.: Engineers’ 
Albert Square, Manchester. ** Recent 
Developments in the Use of Timber in Civil Engi- 
neering Work,” P. O. Reece. 6.30 p.m. 

Tuesday, March 26th.—Maritime Drvision: Great 
George Street, S.W.1. “‘Causeways Closing the 
Eastern Entrances to Scapa Flow,” J. A. Seath. 
5.30 p.m. 


Institution of Electrical Engineers 


To-day, March 15th._—N.E. Stupents: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. ‘‘The Ap “ 
cations of Electricity to Metallurgy,” L. B. Knowle 
6.30 

Weineedey, . March 20th.—Loxpon STUDENTS : Savoy 
Place, Victoria Embankment, W.C.2 “* The 
Current Rating of Power Cables,” C. C. Barnes. 


eee 





7 
Yhiveley,. March 2\st.—Savoy Place, Victoria Embank- 
C.2. 


ment, < “Silicon Carbide Non-Ohmic 
Resistors,” F. "Ashworth, W. Needham, and R. W. 
Sillars. 5.30 p.m. 

Friday, March 22nd.—MEASUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Theory 
of Servo Systems, with Particular Reference to 
Stabilisation,” A. L. Whiteley. 5.20 p.m. 

Monday, March 25th—N.E. CENTRE: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. ‘‘ The Place 
of Radiant Dielectric and Eddy Current Heating 
in the Process Heating Field,” J. L. C. Connell, 
OQ. E. Humphreys, and J. L. Rycroft. 5.45 p.m. 

Tuesday, March 26th.—E. MIpLanp Sus-CENTRE : 
Loughborough College, Loughborough. ‘“‘ Recent 
Progress in the Design of the High-Voltage Over- 
head Lines of the British Grid System,’’ W. J. 
Nicholls. 6.30 p.m.—Scorrish CENTRE: Royal 
Technical College, George Street, Glasgow. ‘* The 
Control of mang, Installation Work,” W. R. 
Watson. 6.15 p 

Tuesday to Friday, March 26th to 29th.—Savoy Place, 
Victoria Embankment, W.C.2. Radiolocation 
Convention. 9.30 a.m. each day. For programme, 
see page 257. 


Institution of Heating and Ventilating Engineers 


Wednesday, March 20th.—Inst. of Civil Engineers, Great 
George Street, S.W.1. ‘‘ Heating Small Houses : 


Institution of Mechanical Engineers 


Saturday, March 16th.—N.E. Grapuates: Gas Show- 
rooms, Victoria Road, West Hartlepool. “The 
Doxford Marine En zine,” P. South. 2.30 p.m.— 
N.W. Grapvuates: Engineers’ Club, Albert Square, 
Manchester. ‘“* Metallic Arc Welding and its b- 
lems,” E.G. Semler. 2.30p.m. SouTHERN BRANCH: 
Municipal College, Portsmouth. ‘‘ Some Aspects of 
the Development of the Machine Tools,” D. A. 
Trafford. 3.30 p.m. 

Monday, March 18th.—Miptanp GrapvuaTEes: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. ‘A Social Background to Engineer- 
ing,” F. M. Lincoln. 6.30 p.m. 

Friday, March 22nd.—Storey’s* Gate, Westminster, 
8.W.1. Annual neral om “The Loop 
Scavenge Diesel Engine,’ ond Carter. 
6.30 p.m. 

Saturday, March 23rd.—YorxksuirE GRADUATES: Tech- 
nical College, Keighley. ‘‘ Steel and the Engineer,” 
A. Roebuck. 2.30 p.m.—SouTHERN BRANCH: 
Civic Centre, Southampton. ‘‘ Recent Developments 
in A.C. Turbo-Electric Ship Propulsion,” G. O 
Watson. 2.30 p.m. 

Thursday, March 28th.—N.W. Brancu: Engineers’ 
Club, Albert Square, Manchester. ‘‘ Welding Elec- 
trodes,” I, C. Fitch. 6.45 p.m. 

Friday, April 5th.—Storey’s Gate, Westminster, 8.W.1. 
“The Evolution of a Tank Transmission,’’ H. E. 
Merritt. 5.30 p.m. 


Institution of Mining and Metallurgy 


Thursday, March 2\st.—Geological Society, Burlington 

ouse, Piccadilly, W.1. “A Study of Sizing 
Analysis by Sieving,” and ‘‘A Comparison of 
Methods of Measuring Microscopical Particles,” 
Harold Heywood ; ‘ Application of Sizing Analysis 
to Mill Practice,” Harold Heywood and E. J. 
Pryor; and ‘Crushing and Grinding Efficiencies,” 
T. K. Prentice. 5 p.m. 


Institution of Production Engineers 


To-day, March 15th.—Coventry Srction: Technical 
College, Coventry. ‘‘Conveyor Systems in Pro- 
duction Engineering,” F. T. Dean. 6.45 p.m.— 
WeEsTERN Section: Grand Hotel, Broad Street, 
Bristol. ‘ Die Construction fot Plastic Moulding,” 

T. H. Leitch. 6.45 p.m. 

Monday, March 18th.—Hautrax Section: Technical 
College, Huddersfield. ‘*‘ ColourSchemes for Factory 
and Machines,” S. A. Woods. 7 p.m. 

Tuesday, March 19th.—WoOLVERHAMPTON GRADUATES : 
Technical College, Wolverhampton. Lecture by 
Dr. Chapman. 2.30 p.m. 

Wednesday, March 20th.—BrrmincHam Section: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. ‘“‘ Modern Milling Practice,” W. W. 
Taylor. 7 p.m.—MANCHESTER SEcTION: College of 
Technology, Manchester. “Cold Heading and 
Thread Rolling,” T. C. Parker. 7.15 p.m.—SuHEF- 
FIELD Section: Royal Victoria Station Hotel, 
Sheffield. ‘‘ Developments in Tungsten Carbides,” 
H. Burden. 6.30 p.m. 

Thursday, March 2\st.—Guascow Section: Inst. of 
Engineers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow. ‘“ Design for Welding, with Particular 
Reference to High-Pressure Vessels,’ M. B. 
Hamilton. 7.15 p.m. 


Junior Institution of Engineers 


To-day, March 15th.—39, Victoria Street, S.W.1. ‘* The 

emg Combustion Turbine for Aircraft Propul- 

sion,” R. M. Cracknell. 6.30 p.m. SHEFFIELD 

Section: Metallurgical Club, West Street, Sheffield. 

“Electrical Fire Risks,” W. Fordham Cooper. 

7 p.m. 

Friday, March 22nd.—39, Victoria Street, S.W.1. 

‘** Chalk Houses,” B. H. Nixon. 6.30 p.m.—WEsTERN 

Section: Works of Stothert and Pitt, Ltd., Bath. 
“‘Gearing and Modern Gear-Cutting Practice,” 
L. Morgan. 7.30 p.m. 

Friday, March 29th.—39, Victoria Street, 

‘* Salvage,” K. W. Willans. 6.30 p.m. 


8.W.1. 


Keighley Association of Engineers 

To-day, March 15th.—Devonshire Buildings, Devonshire 
Street, Keighley. A film on ‘‘ Wheels Behind the 
Wheels.” 7.30 p.m. 


Liverpool Engineering Society 

Wednesday, March 20th. —Municipal Annexe, Colquitt 
Street, Liverpool. “*The Engineer and the Nation’s 
Money,” Antony R. Vickers. 6 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
Friday, March 22nd.—Mining Institute, Neville Hall, 
Westgate Road, Newcastle-upon-Tyne. “ Marine 
Propeller Blade Vibrations: Full-Scale Tests,” 
L. C. Burrill. 6 p.m. 


Royal Meteorological Society 


Wednesday, March 20th.—49, Cromwell Road, South 
Kensington, §8.W.7. ‘‘ Energy in the Atmosphere,” 
Sir Charles W. B. Normand. 5 p.m. 


Sheffield Metallurgical Society 


Tuesday, March 19th.—198, West Street, Sheffield. 
** General Impressions of the U.S.8.R. and ite Iron 
and Steel Industry,” E. Roberts. 6.30 p.m. 


Sheffield Society of Metallurgists and Engineers 


Monday, March 18th.—Royal Victoria Station Hotel, 
Sheffield. “‘ The Modern Direct Hydraulic System,” 


nee, 


Personal and Business 


Ligzut.-Cotonet C. P.- Dawnay has 
appointed a director of Gas Consolidation, Ltd. 

CotonEL R. H. StupHoLME has been appointed 
a director of Severn Valley Gas Corporation, Ltd, 

Mr. Frank G. Brrp has resigned his directorship 
of the companies of the Jarvis Industries Group, 

Mr. Rosert W. JonNson and Mr. Frank 0, 
John “aie been elected directors of Cammell Laird 
and Co., Ltd. 

SquaDRON-LEADER D. W. Crosse, B.Sc. (Eng.), 
A.C.G.I., has been appointed assistant managing 
director of Porn and Dunwoody, Ltd. 

Tue British WELDING RESEARCH ASSOCIATIOy 
has removed its offices to 29, Park C rescent, 
London, W.1 (telephone, WELbeck 7485). 

Mr. T. R. Scorr, B.Se., M.I.E.E., has been 
appointed assistant director of research to Standard 
Telecommunication Laboratories, Ltd. 

THE Crerva AvuTociro Company, Ltd., announces 
that its address is now c/o Cunliffe Owen Aircraft, 
Ltd., The Airport, Southampton (telephone, South. 
ampton 3800). 

Mr. T. R. Leonarp has been appointed chief 
engineer to the Irish Transport Company in succes. 
sion to Mr. G. T. Murphy, who has resigned on 
account of ill-health. 

ALLEN WEST AND Co., Ltd., Brighton, announce 
the retirement of Mr. W. A. Burton, for many years 
their chief purchasing officer. His successor jis 
Mr. A. Buchanan Melvin. 

CRAWFORD AND Co. (ToTTENHAM), Ltd., Witney, 
Oxon, have acquired the goodwill and stock of the 
Ideal Machine Tool and Engineering Company, 
Ltd., Kingsland Road, E.8 

Mr. W. M. Goop has selma from the boards of 
the Brush Electrical Engineering Company, Ltd., 
and Brush Coachwork, Ltd. Mr. F. 8S. Mitman 
succeeds him as managing director of Brush Coach. 
work, Ltd. 

Mr. G. E. J. Monson, formerly research assistant 
(omnibuses and coaches), London Passenger Trans- 
port Board, has joined the London Midland and 
Scottish Railway as assistant to road motor engineer 
at headquarters. 

Vice-ApmIraAL ArtHuUR D. Reap (retired), C.B., 
has been appointed London director of the Fairfield 
Shipbuilding and Engineering Company, Ltd., in 
succession to the late Rear-Admiral Sir Douglas 
Brownrigg, Bart., C.B. 

THE Lonpon MIDLAND AND ScoTTisH Rattway 
ComMPaNy announces that Mr. E. 8, Cox, chief tech- 
nical assistant, has become responsible for all loco- 
motive and rolling stock development work in the 
chief mechanical engineer’s department, Derby. 
THE SECRETARY OF STATE FOR SCOTLAND and the 
Minister of Fuel and Power have appointed Mr. 
Thomas Johnston to be Chairman (unpaid) of the 
North of Scotland Hydro-Electric Board, in succes- 
sion to Lord Airlie, who is resigning at the end of 
this month. 

THe ALUMINIUM PLANT AND VESSEL COMPANY, 
Ltd., Wandsworth Park, S.W.18, has formed an 
Indian subsidiary company known as A.P.V. 
Engineering Company, Ltd., which is responsible 
for dealing with all Indian inquiries. Communica- 
tions for the new company should be addressed to 
P.O. Box 2492, Calcutta. 

A. C. Wickman, Ltd., Coventry, has been 
appointed sole agent and engineering representative 
in Great Britain and the rest of the world, excepting 
the U.S.A., Canada, and the South American 
Republics, for the Delancey contour-grinding 
machine, designed and manufactured by the 
Delancey Tool and Engineering Works, Ltd., 
Delancey Street, N.W.1. 

Tue directors of the Associated Portland Cement 
Manufacturers, Ltd., and the British Portland 
Cement Manufacturers, Ltd., announce that Brig.- 
General A. C. Critchley, who relinquished his 
directorships on appointment to the B.O.A.C., has 
again been elected to the board of directors of both 
companies. Mr. J. A. Reiss has also been appointed 
to the board of both companies. 








HicH-Tension NETWORKS CONFERENCE.—The 
International Conference on Large High-Tension 
Networks, which has been held in Paris every second 
year since its inception in 1921 and which met last 
in 1939, is to meet again this year. The Conference 
will be held in Paris as usual and will open on 
Thursday, June 27th, and close on Saturday, 
July 6th. The work will be divided into sections as 
formerly, but some modification and readjustment 
of the sections has been made to bring the work 
more into line with up-to-date requirements. All 
inquiries should be addressed to the Secretary, 
British National Committee, C.1,G.R.E., 15, Savoy 








The Opportunity for the Engineer,” Robert K. 
Thulman. 6 p.m. : nierd a 


F. H. Towler. 6,15 p.m. 


Street, London, W.C.2. 
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{HE report was published on Tuesday last, 


March 19th, of the official inquiry into the cause 
of the passenger train derailment at Bourne 
End, Herts, on the London Midland and 


Scottish main line, on September 30th, 1945. 


The ingwiry was conducted by Lieut.-Colonel 
sir Alan Mount, Chief Inspecting Officer of 
Railways, Ministry of War Transport. The 


derailment, it may be recalled, occurred just 
after 9 a.m., a8 an express passenger train from 
Perth to London, running under clear signals, 
traversed the junction crossover from the up 
fast to the up slow line at excessive speed. The 
engine was overturned into a field some 9ft. 
below the line, and six of the leading seven 
coaches were piled up behind it and destroyed. 
Of the fifteen coaches on the train, only the last 
three—two sleeping cars and a brake van— 
remained on the rails. There were forty-three 
fatal casualties as a result of the accident, 
including the driver and fireman, and 124 
passengers were injured. Summarising the 
conclusions arrived at by Sir Alan Mount, the 
report points out that the train was to be 
diverted over a low-speed junction in accordance 
with the fortnightly notice which the driver was 
seen to be studying at Crewe. His failure to 
reduce speed in time therefore remains unex- 
plained. ‘The train was signalled in accordance 
with instructions, and there is no doubt that 
“double yellow’ was displayed at the three- 
indication colour light distant signal so that no 
responsibility rests with the signalman. Sir Alan 
Mount recommerids that consideration be given 
to the use, and uniformity of meaning, of the 
“double yellow ’’ indication in relation to both 
two-aspect semaphore and multiple-aspect colour 
light signalling; and urges the retarding of 
the clearance of stop signals. when slow-speed 
diversion is required from a high-speed route. 
A further recommendation is that the railway 
companies should be asked to review .the 
question of automatic train control with the 
object of initiating the introduction of warning 
control on main lines, provided the equipment 
is designed to conform with multiple-aspect 
signalling ; and also that the audible cab signal 
for “clear ’’ should not be given if speed has to 
be reduced. 


Launch of H.M. Aircraft Carrier 
* Eagle ” 


On Tuesday morning, March 19th, one of the 
most important launches of recent years took 
place from the Musgrave Shipyard of Harland 
and Wolff, Ltd., Belfast, when the new aircraft 
carrier H.M.S. “‘ Eagle,’ the name-ship of her 
class, took the water. The naming and launch- 
ing ceremony was gracefully performed by Her 
Royal Highness the Princess Elizabeth. In the 
construction of her hull the ‘“‘ Eagle” presents 
many points of interest. Electric welding has 
been used on an unprecedented scale, and its 
adoption has led to a lighter and a stronger 
structure, but there still remain several parts of 
the ship where the highest quality of riveted 
work is still essential. The hull and fittings 
embody all the lessons learned in the recent war 
at sea, Much experience was gained in aircraft 
warfare in the Mediterranean and Pacific 
campaigns, and the Admiralty designers and 
builders of the new ship have combined to apply 
each lesson to the “‘ Eagle,” even if a temporary 
slowing down of her construction was needed. 
The armament will combine long-range guns 
with close-range weapons of the most modern 
design. Considerable care has been taken in the 
stowage of the large quantities of aircraft fuel 
required, and in the design of lifts and work- 
shops for the largest and heaviest aircraft of the 
Royal Navy. The propelling machinery will 
comprise a four-shaft arrangement of Parsons 
single-reduction geared turbines, taking steam 
from the latest Admiralty pattern water-tube 


bines both turbine and oil engine driven units. 
The evaporating and distilling plant will have a 
capacity of about 200 tons of fresh water per 
day. Other items of interest are the very large 
refrigerating plant, and the excellent provision 
made for accommodation, which is suitable for 
service in Arctic or tropical climates. When she 
is completed, the ‘‘ Eagle”’ will be one of the 
most powerful fighting units in the navies of 
the world. 


Utrecht Industrial Fair 


THE Royal Netherlands Industries Fair, which 
opens at Utrecht on Tuesday, April 2nd, and will 
remain open until Thursday, April 11th, will be 
the first international fair to be held in Europe 
since the end of hostilities. Until 1942, when it 
was suspended by order of the Germans, this 
Fair was held twice annually in March and 
September. The Fair authorities are planning 
a further exhibition this year in September, from 
Tuesday, September 10th, to Thursday, Sep- 
tember 19th, and intend thereafter to hold 
Fairs twice each year, as formerly. It is 
apparently the intention of the authorities to 
seek to rival the fame of the former Leipzig 
‘Technical Fair, and strenuous efforts are being 
made to ensure the success of this first post-war 
venture. The April Fair will, we learn, include 
sections for machinery and tools, electrical 
apparatus and machinery, engineers’ supplies, 
building materials, household goods, and office 
equipment. Firms from the following countries 
have announced their intention to exhibit at 
the Fair :—Great Britain, America, France, 
Sweden, Belgium, the Netherlands, Czecho- 
slovakia, Switzerland, and Denmark. Close 
upon one hundred British firms, we learn, are 
proposing to exhibit their goods. Arrange- 
ments have been made for THE ENGINEER to 
be represented at the Fair on the stand of 
Morgan Brothers (Publishers), Ltd., No. 2555, 
which will be in charge of Mr. 8S. H. Hartog, and 
an editorial representative will be in Holland 
during part of the time that the Fair is 


open. 


British Institute of Management 


In a written answer to a question on the 
report of the Committee on the proposed forma- 
tion of a British Institute of Management on 
Thursday, March 14th, Sir Stafford Cripps, 
the President of the Board of Trade, states that 
last November he appointed a Committee under 
the chairmanship of Sir Clive Baillieu, the 
President of the Federation of British Industries, 
to formulate detailed proposals for setting up 
a central institution for all questions connected 
with management. The Committee, he says, 
has now presented its report, which will shortly 
be published, and which he regards as a most 
valuable document. It recommends the setting 
up of a British Institute of Management, which 
should aim at establishing itself as a professional 
body. Its functions would be to provide a 
centre for the study of management; to cai 

out research ; to disseminate information on the 
subject of management; to encourage and 
advise upon schemes of training for manage- 
ment; to work in close co-operation with those 
existing management bodies which are effective 
in their own specialist fields; and generally to 
take all possible steps to assist in raising the 
standards of management practice in this 
country. Sir Stafford says that he is in full 
ent with the general recommendations 
of the Committee, and he hopes soon to 
announce: the names of the Chairman and 
members of the first Council, which the Com- 
mittee recommends be appointed by the 
Government. The Chancellor of the Exchequer 
has agreed to ask Parliament to vote an initial 
grant not to exceed £150,000 over five years 
to supplement contributions from members and 
from industry. After that time the Institute 





boilers. The auxiliary generating plant com- 









A Seven-Day Journal 


Bourne End L.M.S. Railway Accident 


Report on the Southern Railway 
Woking Collision 


THE report of Colonel A. C. Trench to the 
Minister of War Transport on his inquiry into 
the circumstances of the accident which occurred 
at 5.32 p.m. on Saturday, November 10th, near 
Woking, on the western section main line of the 
Southern Railway, has now been published by 
the Stationery Office. We may recall that as the 
4.54 p.m. steam passenger train from Waterloo 
to Basingstoke was just moving forward after 
being detained at the Woking down through 
home signal, it was struck in the rear by the 
5 p.m. steam passenger train from Waterloo 
to Exeter, running at about 20 m.p.h. The 
report deals fully with the detailed lay-out 
of the signals at the scene of the collision. 
Between Byfleet and Woking there are a pair 
of intermediate signals, known as the Maybury 
signals, together with a pair of distant 
signals. The Maybury signals are the last 
semaphores approaching the Woking coloured 
light area, and in accordance with the com- 
pany’s standard practice, they are provided 
with semaphore arms above and colour-light 
“approach” signals below. Colonel Trench 
says that he thinks that it may be accepted 
that the Maybury intermediate down through 
semaphore was in the stop position and that its 
oil lamp was so much obscured by soot as to. be 
invisible. Further, there was only one yellow 
colour light displayed, which was applicable 
to the down local line. He concludes that in 
this state of affairs Driver Webber, of the five 
o’clock express, mistook the yellow light of the 
local line as being applicable to his through line, 
and that he was, perhaps unconsciously, influ- 
enced by seeing in the distance the Woking 
down through home signal showing yellow. In 
his recommendations Colonel Trench refers to 
the desirability of restoring as soon as possible 
the pre-war quality of long-burning oil used in 
signal lamps. 


Road Planning 


A DEPARTMENTAL Committee, appointed in 
April, 1943, to consider the design and lay-out 
of roads in built-up areas, has now presented its 
report, which has been published by H.M. 
Stationery Office (price 4s.). Sir Frederick 
Cook, former Chief Engineer of the Ministry of 
War Transport, served as Chairman of the 
Committee. The classification and design of 
roads according to their use are recommended 
in the report, which says that in towns, where 
there is a substantial volume of through traffic, 
provision should bemade for a bypass. Asreplan- 
ning on a scale which entails widespread demoli- 
tion may take many years to materialise, except 
where a great deal of war damage has occurred 
or where large obsolescent areas are ripe for 
reconstruction, the report recommends that all 
projects should conform to a long-term plan. 
Other points dealt with in the report include the 
construction of inner, outer, and intermediate 
ring roads, and the suggestion is made that the 
building of an inner ring road would in many 
towns be the best means of converting into a 
“traffic quiet’ area the district occupied by 
the principal sliopping centres, places of 
amusement, civic buildings, and hotels. Dealing 
with public service vehicles, the report says 
that the diversion from the central area of a 
town of passenger service vehicles, in whole or 
in part, would contribute largely to the allevia - 
tion of congestion and danger in that area. On 
the question of sub-surface or elevated roads, the 
report states that ‘they may be justified in 
heavily built-up areas, but, in general, their 
use should be confined to mechanically pro- 
pelled vehicles, and they would have a minimum 
width of 60ft. On such roads higher speeds 
than 30 m.p.h. could be operated with safety. 
Some observations are also made on motor- 
ways, pedestrian ways, and cycle ways, and the 
report indicates that if motorways are required 
in fully built-up areas, they should not be built 
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KENTUCKY DAM, TENNESSEE VALLEY AUTHORITY 
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FIG. 16-KENTUCKY DAM COMPLETED 
FIG. 17—DAM NEARING COMPLETION—JULY, 
Fic. 18—-DAM UNDER CONSTRUCTION 
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The Tennessee 


Valley Authority 


and the War | 


No. LV-—(Continued from page 239, March 15th) 


KEntTUCKY Dam 


HE Kentucky dam—Fig. 16—is situated 
Ts miles above the point where the 
Tennessee River empties into the Ohio 
River, which annually runs more or less on 
the rampage during flood stages, which are 
notably high. In the upper half of its length 
the Tennessee River where it enters the foot- 
hills of the valley falls at the rate of a little 
less than 1ft. per mile until it reaches Muscle 
Shoals in the neighbourhood of Wilson dam, 
and, then onward toward its mouth, the river 
progressively flattens out so that for the last 
200 miles, approximately, the drop is about 
3in. in the mile. Accordingly, a dam at the 
mouth of the Tennessee, capable of raising 
the level of the river 50ft. at that point, would 
impound a volume of water that would have 
its surface extending upstream for a distance 
of nearly 200 miles. That is exactly what the 
Kentucky dam does, the interval between it 
and the tailwater of the Pickwick Landing 
dam being just 184 miles. 

Kentucky reservoir is capable of a con- 
trolled flood storage of 4,010,800 acre-feet, 
and the basin is large enough to retain the 
flood flow of the Tennessee until after the 
peak flood on the Ohio River has gone by the 
confluence ; and it has been computed that 
Kentucky reservoir can act to bring about a 
lowering of the maximum stages of the 
Mississippi River from 2ft. to 3ft. where the 
Ohio River joins that waterway. Further, 
Kentucky reservoir can be used to release 
enough water during low-flow stages on the 
Ohio and Mississippi rivers to be of aid to 
waterborne commerce there and at the same 
time assure a channel depth upstream to 
Pickwick Landing dam for vessels drawing a 
maximunr of 9ft. The lockage facilities at 
Kentucky dam are in keeping with the import- 
ance of that structure as the gateway to river 
transportation within the T.V.A. system. 

The Kentucky dam stands somewhat apart 
for several reasons from the eight other main 
river developments situated above it on the 
Tennessee. For instance, at the other eight 
dams, the natural river bottom is bedrock ; 
but in the lower‘river generally bedrock lies 
at a depth of from,200ft. to 300ft. below the 
stream bed, and upon that rock rest layers of 
sand and gravel that increase: in coarseness 
with depth. Fortunately, at the site chosen 
for Kentucky dam, suitable bedrock for 
foundations lies at only 45ft. below the river 
bottom. Nevertheless, to unwater the dam 
site at that comparatively reduced depth it 
was necessary to construct steel sheet pile 
cofferdams of unusual size and height, and the 
permanent hydrauliostructures exceed in their 
height and massiveness those of any of the other 
main river developments—Figs. 17 and 18. 

The river channel and the flood plains at 
the site of Kentucky dam have an aggregate 


. Width of 1-6 miles, and fairly steep hillsides 


at each end of the project form the abut- 
ments of the structure. During the excava- 
tion for foundations numerous solution 
channels in the siliceous cherty limestone 
were encountered that required extensive 
cut-off treatment. Foundation rock, within 
the width of the river itself, reached its highest 
elevation in the main channel and adjacent 
to the eastern flood plain, and accordingly 
advantage was taken of that fact to place the 
power station there. As the elevation of solid 
rock closely corresponded with the required 
bottom elevation of-the draught tube, it was 


possible to place the tube at that point with 
the minimum of required excavation. The 
navigation lock is on the east bank of the 
river, where also advantage could be taken 
of the relatively high elevation of bedrock, 
and incidentally lessen the total concrete 
yardage required for the lock structure. 
There was still another gain because of 
physical conditions: it was feasible to 
excavate there, in the overburden of the 
natural flood plain, a sheltered downstream 
approach channel which would favour navi- 
gation. The spillway of the dam occupies 
the central portion of the main river channel 
and thus provides a straight downstream 
alignment for flood discharges. An earth 
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embankment, 5900ft. long, extends over the 
wide western flood plain. Prior to the com- 
pletion of Kentucky dam, a trunk line rail- 
way bridge crossed the river below the dam. 
A new railway crossing is incorporated in the 
design of the power station and dam struc- 
tures, directly upstream from the spillway 
and intake decks. i 


SEtsmMic CoNSIDERATIONS 


The site of Kentucky dam lies in proximity 
to the secondary zone of disturbance of the 


therefore all structures forming part of the 
main dam have been proportioned to resist 
seismic disturbances. According to E. H. 
Weileman, project engineer, T.V.A., the 
following seismic loadings were adopted :— 
For ‘mast structures of great rigidity an 
equivalent inertia force equal to 0-05 g., 
and for less rigid structures an inertia force 
varying from 0-06 g. to 0-10 g., based upon 
rational calculations of the dynamic .action 





reservoir pressures was calculated by the 
Westergaard formula, using an earthquake 
acceleration of 0-05 g. For the two large 
retaining walls at the end of the earth em- 
bankment at each side of the river, special 
investigations were undertaken to establish - 
the proper seismic loading. An extensive 
programme of shaking-table tests was con- 
ducted at Leland Stanford University by 
Professor L. 8. Jacobsen as consulting engi- 
neer. On the basis of these tests an equivalent 
inertia force of 0-18 g. was applied to the 
conventional Coulomb wedge, the point of 
application being about 0-60 of the height 
above the base. For structures sustaining 
hydraulic loads, the increase in overturning 
moment due to seismic effect was only 7 per 
cent., while the corresponding increase for 
structures such as retaining walls carrying 
earth loads was in the order of 35 per cent. 


Power STaTIon 
The power station structure is of the semi- 
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FiG. 19-SECTION THROUGH KENTUCKY DAM AND POWER STATION 


tailwater conditions, (Fig. 19). The control- 
ling elements of the design resemble those of 
the Watts Bar dam and the Fort Loudoun 
dam, and because the railway bridge site is 
upstream from the intake, the trashracks 
were placed in a slot behind the skimmer wall. 

Because of the great depth of bedrock in 
relation to the elevation of minimum tail- 
water, it was found practicable and econo- 
mical to set the centre line of the turbine 
blades relatively low, and therefore cavita- 
tion was not a controlling factor in determin- 
runner diameter, and a wheel size as 
small as could furnish the requisite power was 
selected. Accordingly, generating machinery 
in the upper range of speed for the required 
head and output was bought at a propor- 
tionate saving in capital outlay. In accord- 
ance with standard T.V.A. practice for low- 
head installations, the combined mass of the. 
intake and turbine substructure is utilised 
to resist hydrostatic overturning. The elec- 
trical bay is therefore sited on the. down- 
stream side of the station above the.draught_ 
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tube piers. As Mr. Weiloman has explained : 
“This practice conforms with the basic 
hydraulic requirements of the turbine setting. 
Since the intake velocities are low, the result- 
ing head losses tend to be proportionately 
‘small, and no refinement in waterway con- 
tours is necessary over and above that 
required to guide the water to the turbines 
smoothly and without the formation of 
objectionable eddies. On the other hand, the 
exit velocity from the runnergis compara- 





between the several blocks was grouted 
after cooling. 

Three gate leaves are provided for each 
bay. The gates are of the fixed-roller 


type, and were adopted because they pro- 
mised to prove the most flexible and econo- 
mical for the planned multi-purpose opera- 
tion. Normally, with the reservoir at El. 359, 
only the two lower gate leaves will be in 
place on the crest, the uppermost leaf at 
such time being kept stored beneath the 





FiG. 20—KENTUCKY DAM-—LOWER LOCK GATES LOOKING UPSTREAM 


tively high, requiring a long, carefully pro- 
portioned draught tube to regain the rela- 
tively high proportion of the total available 
energy in the outflowing discharge from the 
wheel.” 

The power station is equipped with a gantry 
crane of 250-ton capacity, large enough to 
handle the generating units, to operate 
intake and draught-tube gates, and to deal 
with main transformers and auxiliary equip- 
ment. It can pick up materials or deliver 
them directly to the railway siding upstream 
of the service bay. The operating decks of 
the intake and the spillway are at the same 
elevation, and the two spillway gantry 


cranes, each of 100-ton capacity, are usable | 


either at the power station intake or at the 
spillway. 


SPILLWAY 


Headwater level, under the normal operat- 
ing cycle, is expected to vary from El. 354 
to El. 359, as may be determined by the 
releases needed to augment low-flow con- 
ditions on the Ohio and the Mississippi rivers. 
For flood-control operation, on the other 
hand, the reservoir level may be as high as 
El. 375, or in preparation for an impending 
flood may be lowered to El. 346 to increase 
the available storage capacity of the basin. 
The maximum design flood to be discharged 
is at the rate of 960,000 cubic feet per second, 
but the controlling element for the. spillway 
lay-out is the draw-down condition. In 
order to lower the reservoir level to the extent 
desired in advance of a flood upstream, the 
masonry crest of the spillway was estab- 
lished at El. 325, with surmounting gates, 
50ft. high. The total spillway capacity, with 
the reservoir at El. 375, is much greater than 
the design flood, and amounts to 1,270,000 
cubic feet per second. The spillway was 
built in blocks, 49ft. wide longitudinally, in 
order to provide the desired stability for 
seismic loads acting parallel to the axis of 
the dam, and a part of the contraction joint 


spillway deck. The design thus permits the 
passage of a very substantial flow over the 
tops of the intermediate gate leaves at 
El. 360, should the spillway-operating equip- 
ment be out of order at that stage. Though 
the probability of such a situation is believed 
exceedingly remote, the design, in the way 
mentioned, affords a desirable margin of 
insurance commensurate with the reservoir 
capacity and the magnitude of possible 
floods. ‘The two gantry cranes, already 





lugs that engage the rails of the gate slot 
and so afford a simple but positive means of 
preventing the chains from being pulled oy, 
into the overflowing discharge and fouled. 
It would be impossible to operate liftj 
beams through the sweep of the discharge, 
The method of operating the crest gates was 
determined only after extensive model tests 
in the hydraulic laboratory. 

The exceptional depth of tailwater—from 
50ft. to 100ft.—available at all times was 
found highly effective in dissipating a large 
measure of the overflow energy directly jn 
the tailwater itself, and to aid in the forma. 
tioa of the back roller, requisite for this 
purpose, there is a horizontal apron that 
extends 230ft. downstream. It is equipped 
with two rows of staggered baffle piers and 
with a dentated sill at the downstream end. 
With this apron and an overburden excavya. 
tion on a l-on-7 slope, no objectionable 
erosion was discernible at any discharge, 
It seems also that piezometer measurements 
failed to reveal any tendency to cavitation 
on the baffle piers, probably because the deep 
tailwater’s positive pressures are sufficient 
to inhibit the formation of vapour pockets. 


NaviGATIon Lock 


The navigation lock of Kentucky dam is 
of the familiar Ohio River type, and has 
usable chamber dimensions of 110ft. by 
600ft. This single-lift structure has a normal 
lift of 55ft. and a possible maximum lift of 
73ft. The mitre gates—Figs. 20 and 21—are 
said to be among the largest ever constructed. 
Each lower leaf is approximately 62ft. wide 
and 93ft. high, and weighs about 650 tons. 
A floating emergency caisson, of the type 
much used for large dry docks, is available 
for unwatering either set of the mitre gates 
for inspection and maintenance. By way of 
provision against simultaneous damage 
to both upper and lower mitre gates—an 
unlikely contingency—there are inserts in 
the masonry adjacent to the mitre gate seals, 
so that Poiree dams may be utilised. 

In each lock wall there is a main longi- 
tudinal conduit with lateral ports to the 
chamber and the upper and lower pools that 
form the filling and emptying system. This 








FiG. 21-KENTUCKY DAM NAVIGATION LOCK 


referred to, operate the spillway gates, and 
an emergency gas engine generator set, 
placed in the power house, ensures a supply 
of electric current should there be a failure 
of the main power supply. An unusual 
feature of the gate-hoisting equipment is the 
substitution of heavy single-line chains ter- 
minating in torpedo type automatic grappling 
blocks, that operate wholly within the pro- 
tection of the gate slots, which take the place 
of multi-part sheaves reeved with several 





lines of wire rope. The chain links have guide 





installation was decided upon after numerous 
hydraulic laboratory tests of several filling 
and emptying systems, and although the 
accepted design was recognised as possibly 
less economical than the type installed at 
Ymuiden, Holland, it was purposely adopted 
to avoid any hazards incidental to pioneering 
on so large a structure, and one associated 
with the high lift required. The filling valves, 
of segmental type, are of structural steel and 
electrically operated. 
(To be continued) 
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The Institute of Metals 


No. I 


, ery annual general meeting of the Institute 
of Metals was held at the Institution of 
Civil Engineers, Great George Street, West- 
minster, London, on Wednesday and 
Thursday, March 13th and 14th. 


WEDNESDAY, Maron 137TH 


At the opening of the meeting on the 
morning of March 13th, the retiring Presi- 
dent (Dr. W. T. Griffiths) was in the chair. 

The Report of the Council for the year to 
December 31st, 1945, was presented. 

THE PRESIDENT commented with satis- 
faction on the continuous increase of the 
membership, which at the date of the report 
stood within two of 2600. Since that time, 
he said, there had been many more applica- 
tions and there had also been the return of 
some members who had been away with the 
Forces. He said the Institute mourned the 
passing of a number of members and in 
particular a Past-President in Engineer Vice- 
Admiral Sir George Goodwin, and also one 
who was a friend of many of the members 
and took a great interest in the deliberations 
of the Institute, viz., Dr. G. D. Bengough. 

Continuing, he spoke of the activity of the 
local sections and said the report also dealt 
with the bringing to a conclusion of many 
things which had received the attention of 
the Council during past years. For instance, 
the Institution of Metallurgists had at last 
been formed and everybody would wish it a 
very successful future. Again, at last, 
National Certificates in Metallurgy had been 
fully established, and it was hoped they 
would.be granted at the end of the current 
educational session. It was also hoped that 
they would encourage part-time students and 
young employees in the non-ferrous metal 
industry. The subject of education had 
taken up a considerable amount of time on 
the part of the Council, and there was now 
co-operation with other institutes and 
societies. A Joint Metallurgical Education 
Committee had been formed with the Iron 
and Steel Institute, the Institution of Mining 
and Metallurgy, the Institution of British 
Foundrymen, and the Institution of 
Metallurgists. 

Reference was also made to a report by a 
Committee set up during the time Sir John 
Greenly was President to review the activities 
of the Institute, and it was stated that that 
report had been accepted by the Council. 

The report was adopted without discussion. 

The Hon. Treasurer (Mr. H. S. Tasker), in 
presenting the accounts, dealt in some detail 
with the generous offer of the Mond Nickel 
Company—of which the President is chair- 
man and managing director—to provide a 
large sum of money to endow Fellowships in 
Metallurgy. He read the letter from Mr. 
Griffiths, on behalf of the Mond Nickel Com- 
pany, which was sent to the Institute of 
Metals, the Iron and Steel Institute, the 
Institution of Mining and Metallurgy, the 
Institution of Metallurgists, and the Institute 
of British Foundrymen in connection with 
this matter. 

This letter, after referring to the shortage 
of metallurgists and the concern which this 
was giving to his company, went on to say 
that whilst in no way seeking to diminish the 
enthusiasm which seemed to be spreading for 
increasing research, the President felt. some- 


given to what was, in his view, of at least 
equal importance, viz., the provision of 
means by which the results obtained in the 
research laboratory could be utilised in 
industry. Indeed, he was not sure that it was 
not in that direction rather than in that of the 
carrying out of research of adequate quality, 
that this country had in the past been some- 
what behind other countries, such as America 
and Germany. Both questions, that of 
increasing research and that of securing the 
prompt and effective utilisation of research 
results, were related to a third, that of the 
availability for executive and administrative 
posts in industry, of men able to appreciate 
the technological significance of research and 
its results. The importance of assisting 
metallurgical students to fit themselves for 
the highest posts in industry was briefly 
touched upon in the report of the McCance 
Committee on the supply and training of 
metallurgists which was set up by the 
Advisory Council of the Department of 
Scientific and Industrial Research. 

Continuing, the President said that his 
fellow directors had been seeking a way by 
which they might assist in meeting some of 
these needs, particularly in encouraging 
some of the best of our scientifically minded 
youth to direct their attention to, and con- 
tinue in, the metallurgical field, and also in 
helping to meet the demand in the industry 
for men of sufficient calibre and suitable 
understanding of scientific technical matters. 
It was believed this could be done by making 
available during these critical post-war years 
a number of fellowships for award annually 
to individuals of particular promise, who, 
having received an adequate academic train- 
ing, desired an opportunity of broadening 
their experience and training. For this 
purpose the Mond Nickel Company was pre- 
pared to covenant to make available during 
the next seven years such annual sums of 
money as would provide a total of £50,000. 
The letter asked whether the institutes and 
institutions mentioned above would be willing 
to receive these monies and co-operate in 
expending them in awarding fellowships of 
the kind indicated. 

Since it was the immediate future that 
would seem to matter most, the idea was that 
the total sum and any accrued interest should 
be expended during the next ten to fifteen 
years, and it was estimated that in this way 
at least five fellowships of an average value 
of £700, e.g., one at £850, two at £750, and 
two at £650, would be available each year. 
It was suggested that these fellowships should 
be awarded to men of at least university degree 
standard who best satisfied the “ Awarding 
Authority ” that, in following a proposed 
plan of additional training or study (prefer- 
ably suggested by the applicant himself) 
they would better fit themselves for the needs 
of the British metallurgical industry. The 
intention would not be to award the fellow- 
ships only or even mainly for further research. 
It seemed likely that adequate provision 
would be made in that direction from other 
sources. Nor would it be the intention 
necessarily that the fellowships should be 
awarded only to men who had shown 
brilliance in the carrying out of research, 
though naturally they would not be excluded. 
Further, the fellowships need not be con- 
fined to those who were qualified metal- 
lurgically, but could be used to attract into 





sciences (e.g., physicists, chemists, engineers, 
&c.) who might, if enabled to gain suitable 
experience, meet a need in the metallurgical 
industry. 

The letter added that that proposal had 
the fullest support of the parent company, 
the International Nickel Company of Canada, 
Ltd. 

Having read the letter, the Hon. Treasurer 
said the Council of the Institute had 
accepted the offer with gratitude and no 
doubt the other bodies mentioned would do 
likewise. 

On the motion of the Hon. Treasurer, 
seconded by Mr. A. J. G. Smout, the meeting 
expressed its sincerest gratitude to the Mond 
Nickel Company and also the International 
Nickel Company of Canada for this generous 
offer. 

The President expressed his appreciation 
of the manner in which the offer had been 
accepted and said the possibilities thus 
afforded would be a great encouragement to 
those in the Institute who had given so much 
attention to metallurgical education, not the 
least of whom was Mr. Tasker, the Hon. 
Treasurer himself. He added the hope that 
the award of the fellowships might even 
start in the coming summer. 

The election of President, Vice-Presidents, 
and Members of Council was as follows :— 
President, Colonel P. G. J. Gueterbock ; 
Vice-Presidents, Professor G. Wesley Austin, 
Mr. W. F. Brazener, and Mr. A. J. G. Smout ; 
Members of Council, Dr. N. P. Allen, Dr. 
H. O’Neill, Professor F. C. Thompson, and Dr. 
J. W. Jenkin. 

The President announced that the May 
Lecture would be given on Wednesday, May 
22nd, and that the lecturer would be Pro- 
fessor N. F. Mott, of Bristol University, who 
would deal with ‘“‘ Atomic Physics and the 
Mechanical Structure of Metals.” 

The President then announced the award 
of the Institute Platinum Medal to Lieut.- 
Colonel Sir John Greenly (Past-President). 
After mentioning that Sir John was head of 
that great engineering firm, Babcock and 
Wilcox, in which position he followed another 
Past-President in Sir John Dewrance, he 
said the country owed much to Sir John 
Greenly for his services to the nation during 
the two world wars. After giving some 
details of these services, he said that Sir John 
was subsequently elected to the Council of 
the Non-Ferrous Metals Research Associa- 
tion, and on the death of Mr. Thomas Bolton 
in 1937 succeeded him as Chairman of the 
Council of the Association, and had held that 
position ever since. He had rendered great 
service to the Institute as a Member of 
Council and as President from 1942-44, but 
perhaps his greatest service to the industry 
had been in his twenty years’ work on the 
Council of the Non-Ferrous Metals Research 
Association and the nine years during which - 
he had been its distinguished leader. Sir 
John had, indeed, been no figurehead and 
those who had worked with him knew the 
energy, enthusiasm, time, and real hard work 
he had unremittingly given to the Associa- 
tion. Sir John had made an outstanding 
contribution in directing research and in 
stimulating the application of research 
results to practice, and for this the Institute 
paid its tribute by awarding him its Platinum 
Medal. It was the usual custom for the 
recipient of this Medal to give an address, 
but Sir John had only arrived back in this 
country a few days previously, and it 
had been impossible for him to prepare 
such an address. He had, however, 
promised to give an address at the autumn 
meeting. 
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and delivered an address, from which. the 
following passages are taken. 


PRESIDENTIAL ADDRESS 


A new President is more concerned with 
the future than the past. His duty is: 


To look up and not down, 

To look forward and not back, 

To look out and not in, and 

To lend a hand.* 
While, therefore, I esteem myself fortunate 
in taking office at a time when the Institute 
is in such a flourishing condition, I cannot be 
blind to the difficulties arising from the 
rapidly changing conditions of an unsettled 
world. If we are to overcome these diffi- 
culties, it will be essential to study carefully 
and continuously external circumstances 
which, while being beyond our control, are 
nevertheless likely to affect, for better or 
worse, the development of the science and 
industry with which we are concerned. 

Because metals play such an important 
part in war, it is often thought that war is 
favourable to the development of metal- 
lurgy, and it is pointed out that great 
metallurgical advances have been associated 
with the last two great wars. Though not 
disputing the stimulating effect of war 
requirements, I believe this thesis is based 
on a very profound misconception. The 
repeated use of stimulants is as detrimental 
in this case as it is in others. The major 
effect. of these wars has been to shake the 
foundations of our civilised ways of life, and 
further wars on such a scale would as surely 
obliterate our civilisation as did the wars 
which led to the break-up of the Roman 
Empire. 

The progress of civilisation and the pro- 
duction and use of metals have ever gone 
hand in hand from the Bronze Age to the 
Light Metal Age which is now dawning. If 
our civilisation perishes, so will the science 
and art of metallurgy with which it is asso- 
ciated, and the connection between modern 
civilisation and metallurgical activities is so 
close that if Great Britain is to maintain 
its position in the vanguard of civilisation, 
we must ensure that we remain among the 
leading metallurgical nations. It is worth 
considering, therefore, some of the factors 
which may prove decisive in determining the 
metallurgical future of the United Kingdom. 
Whatever other natural advantages this 
country may possess, we must face the fact 
that our non-ferrous metal mines are virtually 
exhausted and therefore we shall require 
more metals than we can obtain from indigen- 
ous ores, if we are to maintain a reasonable 
standard of life. Our success or failure will 
depend on the degree to which we can 
utilise our other natural assets, such as 
geographical position, coal and iron deposits, 
scientific and technical skill, and, above all, 
the best elements of the British character on 
which ultimately the survival of this country 
depends in peace as much asin war. It is not 
easy to assess to what extent, at the moment, 
the country as a whole realises the effort 
which will be necessary to re-establish even 
our pre-war standard of life and the far 
greater effort which will be required to 
approach any of the various types of 
millenium which are now being dangled so 
freely like carrots in front of our noses. On 
the other hand, members of this Institute are 
sufficiently aware of the many scientific, 
economic, and industrial problems awaiting 
solution, to realise that we shall have to make 
great exertions and see that such exertions 
are wisely directed, unless we are prepared to 
endure long years of sordid austerity. It will 


* E. E. Hale, “‘ Rule of the Harry Wadsworth Club,” 
from “ Ten Times One is Ten ” (1870). 





need the enthusiastic and willing co-operation 
of men of science, technologists, adminis- 
trators, and manual workers to bring «a 
speedy end to the present hard times, and 
such organisations as ours can, to my mind, 
render very considerable assistance in this 
direction. 

The immediate task before British industry 
is that by its services it should not only 
increase the value of its necessary imports of 
raw material to pay for them and the 
imported food which we require, but render 
such greater services that we in this country 
may enjoy a large share of the results of our 
thrift and labour, be it of head or hand. The 
unmined minerals and the fertility of the soil 
can be regarded as only potential wealth, 
which by human skill and endeavour must be 
converted into kinetic wealth by the pro- 
duction of goods and food and the transport 
of these products to the places where they are 
needed, one of the places where they are most 
needed being the homes of our own people. 
In our industry, if we are to use effectively 
our greatest national asset—British deter- 
mination and energy—we must not only use 
metals to produce saleable goods, but we 
must recover wastage and provide new 
metals from imported ores, rather than pay 
others to perform these services for us. e 
cannot afford just to add the finishing touches 
to other people’s work. Moreover, our ability 
to produce goods of the highest quality must 
be encouraged, and this can only be done if we 
in our capacity as producers and consumers 
have a high standard ever before us. From 
this point of view, the present state of affairs, 
in which the best-quality goods are reserved 
for export, is to say the least unfortunate. 
There is a distinct danger of people becoming 
satisfied with the second rate because they 
oo Rens better to inspire their taste and 
ski 


As far as the production and use of metals 
are concerned, the Institute can do a great 
deal to encourage that interchange of ideas 
and dissemination of knowledge among all 
engaged in metallurgy, by which alone the 
efficiency of the whole industry may be 
brought to the highest pitch. Let me remind 
you that the Institute was founded to pro- 
mote the science and practice of non-ferrous 
metallurgy in all its branches. Before we 
can decide whether in fact we are taking a 
sufficiently broad view of our duties, we must 
decide exactly what we mean by metallurgy, 
and whom we mean to include as workers in 
the scientific and practical fields, on whose 
efficiency our future depends. The word 
“ metallurgy ” has been used at different 
times with very different meanings. The 
Greek word “ metallon” meant a mine or 
quarry and was not used.in the sense of 
mineral or metal which prevails in the Latin 
word “ metallum.” It was doubtless derived 
from the verb “ metallao,”’ which, as used by 
Homer, means “I search carefully or 
inquire diligently.”* The verb “ metal- 
lourgeo ”’ simply.means “I dig from a mine.” 
It is easy to see how the sense of this word was 
gradually expanded to include the process of 
extraction of metals and ultimately of their 
fabrication. 

Most members of the Institute have prob- 
ably the good fortune to be engaged in work 
which means much more to them than the 
mere means of acquiring desirable emolu- 
ments, yet we form but a small minority of 
those who make their living by metallurgy. 
There can be no dignity of labour unless the 
labourer has cause for pride in that labour. 
By all means let us press forward our 
schemes for raising the genera] intellectual 
level by better education, but in so far as we 


—— 


succeed, it makes it more than ever impera. 
tive to eliminate the soul-killing job. The 
better educated the man, the more he 
demands of his work if it is to be a real solace 
to him. ‘‘ Music while you work” and 
“hobbies, sports, and cinemas for leisure 
hours,” though well enough in their way, are 
no substitute for satisfying work. I com. 
mend to all of you who are responsible for 
the technique of industry to give great 
thought to the nature of the jobs which your 
machines and processes produce. It is not 
enough for the industrialist and technician 
to provide machinery which will enable 
better or more goods to be produced per man. 
hour and to salve their consciences by paying 
good wages and providing air conditioned 
workshops and chromium-plated canteens. 
It is not enough for the scientific metal. 
lurgist to elucidate the mechanism of Nature. 
We must not rest content till our science and 
technique have rendered obsolete the dull 
mechanical jobs which can bring the indi- 
vidual no real satisfaction in his personal 
work. 

It is impossible to over-estimate the 
importance of restoring to the manual 
worker forms of occupation which can arouse 
his personal enthusiasm and pride. I believe 
that the main responsibility for doing this 
must rest on the shoulders of the man of 
science and the technologist, for on their work 
the pattern of modern life depends. As a 
society of persons interested in science and 
industry, the Institute of Metals is in a 
position to exercise considerable influence in 
this matter. Individual members have great 
opportunities in connection with their own 
work, but I trust members who are interested 
will consider how the Institute can help in a 
corporate capacity. If a large number turn 
their minds to possible means of solution of 
the problem, we as an Institute could help 
by facilitating the exchange of ideas. We 
might consider the production of a publica- 
tion which would appeal to the ordinary 
worker in the industry and the general public, 
for whom the subject matter of our Journal 
is too technical. Again, it might perhaps be 
a regular practice of our local sections, to 
whose vitality I attach great importance, to 
arrange for lectures or discussions which 
would attract all classes engaged in the local 
industry, much on the lines which have 
proved so successful in A.B.C.A.f discussions 
in the Army. 

These are but tentative suggestions, and 
my object to-day is rather to stimulate 
thought than to translate it into action. If 
I have in any sense succeeded, I shall feel 
that I have not wasted your time this 
morning and we may have advanced a step 
towards making metallurgy not a mere 
gainful employment, but an occupation 
which may become dear to the heart of the 
humblest worker. If the Institute can bring 
this ideal nearer it will indeed have “ pro- 
moted the science and practice of metal- 
lurgy’”’ and perhaps have inaugurated a 
second and worthier Industrial Revolution 
which will not cause us to shrink with shame 
when Pippa passes our window singing : 


God’s in His heaven, 
All’s right with the world. 


(To be continued) 








MeE.ineRiIFFITH Works.—Richard Thomas and 
Baldwins, Ltd., have announced the resumption of 
tinplate production at the Melingriffith Works. 
The works were taken over by the Admiralty during 
the war as a store, and although the whole mill is 
not being reopened at once, it is the intention to 
put the plant into full production as soon as possible. 





* Liddell and Scott, ‘‘A Greek-English Lexicon ” 





(Oxford). 





+ Army Bureau of Current Affairs. 
t Robert Browning, ‘‘ Pippa Passes.” 
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Closing the Breaches in Walcheren Dykes 


By P. JANSEN* 
No. IIl—(Continued from page 250, March 15th) 


NoLie GaP 


was decided to start at Nolle first, partly 

for reasons given earlier, partly because at 
this spot mine clearing on sea and ashore had 
progressed furthest. Some obsolete German 
fortifications were cleared away to improve 
the access to the working site. During the 
month of March, 1945, the first fascine 
mattress was sunk as part of the bottom pro- 
tection in the new dyke alignment. In the 
fishing harbour at Flushing a powerful 
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Fic. 8-NOLLE GAP AUGUST 1945 


dredger was installed. Incidentally, this 
harbour had first to be cleansed of half a 
dozen wrecks, and it was also necessary to 
dredge it. A 2700-yard discharge pipe was 
laid between British batteries and signalling 
stations, and on May 18th, 1945, the first 
sand was pumped into the profile of the new 
dyke alignment, which measured about 
550 yards in length. Initial progress was 
good, as had been expected. To prevent 
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Fic. 9—NOLLE GAP—PLACING ‘‘ BEETLES’ 


bottom scour fascine mattresses were sunk 
over an area 250 yards long. This system of 
mattresses was broadened in a landward as 
well as in a seaward direction wherever this 
was necessary and possible. On the Flushin; 
side the pumping of sand was continu 
between banks built of light clay. At the 
same time the dyke was built out from the 
north-west side with the help of tipper 
bogies and draglines, so that at the beginning 





of August, 1945, the remaining gap measured 
some 175 yards in length—Fig. 8. 

After the Armistice three floating clay 
cranes of the M.U.Z. had become available in 
an undamaged condition. It was decided to 
transport clay from 
the Hollandsch Diep, 
where it could be 
dredged from rather 
shallow water. It had 
to be brought a dis- 
tance of about 60 miles 
to the site, and there- 
fore some twenty tugs 
and as many barges 
had to be procured. 
Now and then the 
quality of this clay 
left much to be 
desired. Barges full of 
tough lumpsalternated 
with barges which 
were almost useless. 
This variability, of 
course, influenced the 
rate of progress, which 
was not always satis- 
factory. As a result 
the ground gained 
during a neap tide 
was partly lost during 
the following spring 
tide. The velocity of 
the current increased 
during the peak of the 
spring tide to more 
than 10ft. a second, 
and it became clear 
that the next build- 
ing stage would be 
very slow. It was 
therefore decided to 
accelerate the closing 
by dumping a stone 
dam to a level of 
about 7ft. below mean 
sea level and to sink 
upon this dam a 
series of “ beetlés.” 
The approximate 


length, 44ft.; width, 17ft.; 
draught, 4ft. These beetles originally 








pontoons intended for the support of floating 
bridges. One by one or in groups they were 
carried by the current into the gap by paying 
out their mooring wires and after sinking 
them their position was fixed by throwing 
out their kite anchors—Figs. 9 and 10. 
These kite anchors have a low deadweight 
and their resisting force is considerable. On 
August 22nd the closing gap had been 
narrowed down to about 55 yards by sinking 
a series of beetles, which as far as possible 
had been ballasted with sandbags. Sudden 
heavy squalls from a south-westerly direction 


[FiG. 10—-NOLLE GAP-—FIVE ‘‘ BEETLES’’ PLACED 


dimensions of these concrete boxes are:|prevented further progress. Five beetles, 
depth, 9ft.;|ready for sinking, rammed each other and 
formed} went down. Many beetles were torn from 
part of the reserve material for the artificial | their moorings by the waves and carried over 
invasion harbour in Normandy. They were! the cill further inland, where they could only 








* Chief Engineer, Walcheren Dyke Repairs. 











Fic. 11—EFFECT OF GALE ON ‘BEETLES’? IN NOLLE GAP 
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act as stream dividers—Fig. 9, second sketch. 

The narrowing of the profile of flow had 
meanwhile resulted in velocities which 
approximated 14ft. a second, so that the 
scouring eddies started to play havoc with 
the soil. Some holes were formed to a depth 
of about 40ft. The period of spring tides, 


expedient, the engineers followed it up by 
manceuvring a steel ship about 120ft. long 
into the gap. It was sunk by means of 
explosive charges and then loaded with clay. 
One tide later one more beetle sealed the 
remaining gap. Closing the remaining holes 





presented some difficulties, but on September 
2nd the Nolle gap was 
declared closed. 





Soon afterwards the 
crown of the dyke had 
reached 12ft. above 
mean water level, but 
the backfill with sand 
had not proceeded so 
far. On September 
24th the wind, after a 





























succession of south- 
westerly breezes, 
veered to the north- 
west ; a heavy swell 
attacked the coast and 
the fresh dyke proved 
to be too low to resist 
this onslaught. The 
long swell topped the 
dyke and the backfill 
of sand was washed 
away. A day later 
the dyke was breached 























Anti-Torpedo 


down to 7ft. below 
mean sea level over 
a width of some 22 
yards—Figs. 11 and 13. 
The attempt was made 
in vain to stop the 


Nets 
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Fic. 12—FINAL CLOSING OF NOLLE DYKE 


however, was successfully weathered without 
more serious damage, but closing the gap 
rapidly, nevertheless, became imperative. 
During the next neap tide the attack was 
renewed. With the help of good-quality 
clay the dyke head was pushed forward a 
few score of yards, so that on August 29th 
the final gap measured 66 yards across. On 


gap with clay. The 
gap deepened and the 
mattresses, protecting 
the sand bottom,. were 
torn away. On September 26th soundings 
gave a depth of 23ft. There remained one 
possible means of defence, which was espe- 
cially recommended by the younger engi- 
neers at the site. The plan was roughly to 
increase the resistance against the current by 
positioning obstacles in the gap. It might be 


& 





possible in this way to prevent further scour 





FiG. 13—SECOND BREACH IN NOLLE DYKE, CAUSED BY GALE 


the sea side the depth of water had, however, 
increased to more than 50ft. below mean 
water level and the corresponding depth 
inside the gap was 35ft. To achieve quick 
results a beetle was positioned perpendicularly 
to the direction of the current and loaded with 
clay. Encouraged by the success of this 





and make it possible to build up the cill with 
sand and clay. This plan was put into action, 
and proved successful. 

The sinking of some beetles and of a barge 
did not appear to influence the run of water 
through the breach, but in the afternoon of 
September 29th a concrete intermediate 


pontoon was sunk outside the gap in such g 
way that it slightly overlapped both dyke 
heads—Fig. 12. This big pontoon, 127ft. long, 
56ft. broad, and 12ft. high, with a weight of 
about 750 tons, sealed a considerable portion 
of the profile of flow. The remaining channel 
was narrowed down further by sinking a few 
beetles and dumping enormous quantities of 
torpedo nets and clay—Fig. 14. 

After having seen this strange conglomera. 
tion the harbour master at the site declared 
that no new inventions in dyke building 
could now take him by surprise. “ff 
to-morrow a ship full of white elephants 
arrives,”’ he said, “‘ I won’t stir a hair and the 
only thing I will ask you is whether I am to 
fix the kite anchors at their trunks or at 





FiG. 14—DROPPING TORPEDO NETTING 


their tails and to which gap they should be 
directed.” 

The second closing of the Nolle dyke was a 
very remarkable episode in the struggle for 
Walcheren. Its success was chiefly due to 
the energy shown by the local engineers and 
contractors. 

(To be continued) 








Wood Preservation in America 

THE quantity of wood treated with pre- 
servatives in the United States during 1944 
was the equivalent of 3,332,240,724 board-feet, 
an increase of 6-3 per cent. over the figure for 


1943. Railway ties, or sleepers, formed the 
largest single item, with a total of 53,044,598 
ties, or 10 per cent. more than in 1943. Of 
these, 35 per cent. were oak, 23 per cent. 
southern pine, 13 per cent. Douglas fir, 10 per 
cent. gum, and 19 per cent. varieties of beech, 
tamarack, maple, and miscellaneous species. 
As to preservatives, creosote or creosote and 
coal tar solutions were used on 59 per cent. of 
the ties, and creosote:petroleum mixtures on 
40 per cent. Again, 67 per cent. were sawed 
and 43 per cent. hewed, and 75 per cent. were 
edged and bored before treatment. The next 
largest item consisted of poles, which numbered 
2,993,823, a gain of nearly 50 per cent. over 
1943. Nearly all the poles were creosoted, and 
79 per cent. were treated for full length. For 
construction timbers, as used for bridges, 
trestles, docks, railway trucks, &c., the total 
was 437,672,628 board-feet, or 144,132,516ft. 
less than in 1943. Fire-retardant was applied 
to 8,527,428 board-feet ; this was also a decline 
from 1943, owing to slackening of Government 
requirements for fireproofed wood for wartime 
construction. About 75 million board-feet of 
timber was treated with salt preservatives, 
including chromated zine chloride, plain zinc 
chloride, Wolman salts, and zinc-meta-arsenite. 
Salt-treated planks and joists have been used 
on one of the large bascule bridges at Chicago. 
In 1944, there were 222 timber treating works 
in operation. Of them, 183 were commercial 
plants, 22 were owned and operated by railways, 
and 17 were private plants, owned and operated 
by public utility companies and mining com- 
panies, the latter using treated wood for their 





mine timbering and track ties or sleepers. 
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Rebuilding Poland’s Railways 





PoLAND, like so many other war-devastated 
countries, is gradually rebuilding her shattered 
economic system. One of her greatest needs, 
apart from immediate supplies of food, is trans- 
port, and UNRRA industrial experts who have 
inspected many Polish workshops say that the 
Polish authorities are tackling this problem 
with enthusiasm, and already great results have 
been achieved. In a prolonged visit to the 
railway repair shop and locomotive works at 
Poznan, Mr. Douglas Cannon, an American 
industrial economist, working for UNRRA, 
reported that the amount of work which has 
been achieved by the Poles, even without out- 
side aid, is amazing. The whole of Poland was 
combed for machine tools and repair equip- 
ment that had escaped the Germans so that the 
main works at Poznan could be brought into 
commission. 

Poznan, being in the west, was one of the last 
towns to be evacuated by the Germans in their 
retreat before the Red Army. The desperate 
transport situation in Germany, caused by the 
heavy attacks of the Allied Air Forces, is illus- 
trated in the fact that to obtain production the 
Germans operated the Poznan works until the 
last day of the evacuation, January 22nd, 1945. 
They had therefore little time to carry out the 
complete denudation or destruction which they 
had practised in the East. Unlike Warsaw and 
other centres, where the destruction was com- 
plete, the larger part of the machinery was left 
intact and in the locomotive works only the 
smallest of the machine tools were taken. 
Apart from Poznan, there were nine large repair 
shops in Poland, all of which suffered complete 
loss of their machine tools and equipment, 
while five of them were burnt to the ground. 
Despite this, Poland’s two locomotive works 
turned out 77 locomotives in 1945 and their 
production target for this year is about 200. 

The main effort towards rebuilding the rail- 
way transport system, which, before the war, 
carried about 80 per cent. of the commercial 

traffic, is directed towards repairing the existing 
rolling stock. Altogether, it is estimated that 
there are some 2300 locomotives and 15,000 
wagons out of service because of war damage or 
abnormal repairs. In their retreat the Germans 
did their best to immobilise everything they 
could not take with them. They did it scientific- 
ally and frequently what at first appears as 
superficial damage to locomotives actually 
involves complete dismantling and rebuilding. 

At present the repair shops employ 4000 
workers, but when the UNRRA repair equip- 
ment and materials arrive this figure is expected 
to rise to 6500. In the locomotive works the 
number engaged will be increased from 7000 to 
10,000. These sound impressive, but 


workers and adequate supervision, the diffi- 
culties to be overcome are very considerable. 
Before the war the average large-scale repair to 
a locomotive took thirty to thirty-five days. 
Now it takes forty to forty-five days. 

The help that is being given by UNRRA is of 
a supplementary nature—chiefly equipment and 
material for carrying out repairs and main- 
tenance. United States war surpluses are being 
collected from France and already seven work- 
shop trains and four breakdown trains, consist- 
ing of fifty 20-ton box cars have been assembled. 
These trains are completely equipped with 
tools, spare parts, cranes, air compressors, 
welding sets, and generators. They are to be 
hauled to Poland by sixty-two of the seventy- 
five locomotives that are being lent to Poland. 
In addition, large supplies of machine tools and 
equipment for the repair shops are being 
obtained from the surpluses of the British and 
United States Armed Forces. 








The Avro “Tudor II” Air Liner 


Great Brirarn’s largest air liner, the 
“Tudor II,” designed and manufactured 
by A. V. Roe and Co., Ltd., embodies many 
features of construction that have been tested 
in combat. It is driven by four Rolls-Royce 
“Merlin” engines, rated at 1770 H.P., which 
give it cruising speeds of 200 to 250 m.p.h., and 
@ maximum speed of 325 m.p.h. at 20,500ft. 
The take-off performance is outstanding. At a 
gross weight of 34 tons, the aircraft is airborne 
after a run of less than half a mile. With only 
three engines in action, the aircraft can be taken 
to a height of 23,400ft. 

The fuel tanks hold 2420 gallons for normal 
operation, giving a maximum range of 2950 
miles with a load of 7150 lb. Two extra tanks 
in the wings increase the capacity to 3300 
gallons, giving a maximum range of 4100 miles. 
The wing span is 120ft., the length 105ft. 7in., 
and the height 24ft. 3in. The fuselage is 11ft. 
in diameter and has a useful floor area of 574 
square feet. The useful volume of 4020 cubic 
feet is free from restrictive structural members, 
with the result that a wide choice of interior 
lay-out schemes is available. The cabin can be 
pressurised, although the pressurisation equip- 
ment can be omitted for medium altitude 
operation. 

As a sixty-passenger air liner, the “ Tudor 
II’ has a range of 1850 miles at 230 m.p.h. at 
20,000ft. As an air liner with a forty-seat day 
installation (convertible to-a twenty-two-berth 
night express), it has a range of 2450 miles at 
230 m.p.h. at 20,000ft. As a freighter it has 
room for 9 tons of cargo, which can be carried 
for 1100 miles at 200 m.p.h. at 10,000ft. 

Production models of the “‘ Tudor II” are 








fifty aircraft will be completed by the end of this 
year. The aircraft is to be manufactured in 
Australia at the Government-owned plant in 
Melbourne, and also by A. V. Roe, Canada, Ltd. 








Electric Power for Sturrock 
Dock, Cape Town 


UNDER maximum operating conditions 
the Sturrock dock will require 4500 kVA. 
The whole of the electrical work was done’under 
the control of the electrical department of the 
South African Railways. Electric current is 
received from the Paarden Eiland power station 
by means of two large cables conveying the 
power at 12,000 volts. These cables are laid 
in different routes to avoid damage to both 
cables at any onetime. The cables terminate in 
an underground substation situated near the 
head of the dock. In this sub-station are 
located the main switches, transformers, and 
certain other equipment needed for the opera- 
tion of the capstans used for hauling the vessel 
to be docked, and for supplying electricity to 
the vessel when it is lying in the dock. These 
switches, which have a rupturing capacity of 
350,000 kVA, are all operated by push buttons 
from a central control point. The switches 
control the selection of which main cable is to 
supply the load caused by the pumping plant 
and other auxiliaries, such as motor generator 
sets, drainage and seepage pumps, and fire 
services. The conditions under which all the 
electrical plant operates are very arduous, and 
the equipment has been designed accordingly. 

In the sub-station are also installed (a) two 
625-kVA transformers for auxiliary services, 
and (b) two 750-kVA transformers for motor 
generators. One of the most interesting features 
of the dock is the pump house, in which are 
placed the three main pumps, each: driven by a 
1200 H.P. electric motor ; two drainage pumps, 
each driven by a 210 H.P. electric motor; two 
seepage pumps, each driven by 8 H.P. motors ; 
two fire pumps, each driven by 230 H.P. motors ; 
two exhausters for priming the main pumps, 
each driven by a 30 H.P. motor; twenty-nine 
motors operating the valves; and a variety of 
others operating ventilating fans; one 30 H.P. — 
motor driving the salt water circulating pump, 
for supplying condenser coolant to ships in the 
dock; three main pump transformers, each 
950 kVA, rated 12,000 to 2200 volts; and one 
500-KVA transformer, 12,000 to 400 volts, for 
auxiliary services. 

The cables required to connect up the elec- 
trical services are 27 miles long. The operation 
of the whole plant is automatic after the pre- 
selection of the operation it is desired to carry out. 
The main plant is operated from a control desk in 
the main pump house, and a mimic diagram is 
provided to enable the operator to see the posi- 








with the lack of tools and the shortage of skilled 


beginning to take shape, and between forty and 





tion of the plant under his control at a glance. 
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Combustion in the Gas Turbine 
} |[By D. G. SHEPHERD, B.Se., A.M.I.Mech.E.* 


THE advent of the gas turbine has directed 
eonsiderable attention to the problem of 
combustion of fuel in a moving-air stream. 
Whilst in principle this type of combustion is 
not new, the special requirements of the gas 
turbine engine have led to the development of 
new techniques and a thorough examination of 
the basic factors involved.’ Most of the develop- 
ment has been for use in power plants for 
military aircraft, but the experience gained is 
directly applicable to land and marine units, 
where the problem is much less stringent as to 
size, weight, and rating, but more exacting with 
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Fic. 1—Variation of Air and Fuel Flow with 
Engine at Ground Level and 40,000ft. 


respect to endurance. Commercial turbines 
will also be required to use the cheaper and 
heavier fuels. The gas turbine in its present 
form works on a constant-pressure cycle and the 
problem is that of the continuous combustion of 
fuel in a stream of air under varying inlet con- 
ditions of mass flow, pressure, and temperature, 
while the mixture strength may vary over 
approximately a 2 : 1 range in order to cover the 
requirements from full load to idling. There is 
the additional factor of variation with altitude 
in the case of aircraft engines. This paper seeks 
to outline the special problems of gas turbine 
combustion and to generalise some of the 
experience obtained in recent years. 

The special feature of the gas turbine as 
opposed to the reciprocating engine is that the 
processes of compression, combustion, and 
expansion are concentrated in discrete organs, 
and this, to a very large degree, allows each to 
be dealt with separately. The process of com- 
bustion can therefore be isolated and studied in 
detail, using an air supply from any convenient 
source and a simple restriction on the exhaust 
side to simulate the effect of the turbine. The 
characteristics of compressors, whether of the 
axial flow or centrifugal type, are such that the 
exit velocity from fixed area discharge ports is 
approximately constant for a wide range of 
revolutions per minute, and this also remains 
true under conditions of varying altitude. At 
inlet to the chamber the main variables with 
engine speed are then the mass flow of air, its 
pressure, and, since the compression is approxi- 
mately adiabatic, its temperature. The mlet 
temperature may also be affected by imter- 
cooling between compression stages and exhaust 
heat interchange in the less simple cycles. The 
turbine inlet temperature, and hence mixture 
strength and fuel input, may also vary with 
revolutions per minute. The variation of these 
quantities in a typical aircraft engine of a 
simple type are shown in the diagrams (Figs. 
1 and 3), which include the effect of altitude. 
Similar curves are obtained for engines for land 
and marine use, with variations due to modifica- 
tions of the cycle to suit part-load running and 
control purposes. The range of fuel flow 
required is wide and the provision of suitable 
injectors requires special consideration and is 
discussed later in more detail. The range of 
efficient fuel injection is at least 10 to 1 on air- 





* Power Jets, (Research and Development) Ltd. 





craft engines and miay be necessary on certain 
types of stationary units where low idling 
speeds or part-load running are required. 


DEsIGN oF COMBUSTION CHAMBER 


Since combustion “is a separate process, 
unassociated with other stages of the cycle, the 
form of the combustion chamber allows con- 
siderable scope for the designer, within the 
limits of weight and volume allowabie in a given 
engine. Existing industrial plants, chiefly of 
Continental origin, favour a single chamber, 
but aircraft engines, unable to accommodate 
bulky ducting in and out of such an arrange- 
ment, have been developed with a multiplicity 
of small chambers directly connecting com- 
pressor with turbine. Apart from the saving of 
space and weight, such an arrangement has 
advantages in respect of construction and lay- 
out, as well as offering greater facility for indi- 
vidual testing. Since admission to the turbine 
is annular, a completely separate chamber 
demands ducting in the form of a scroll, but this 
is avoided by designs similar to those shown in 
Figs. 2, 4 and 5. Fig. 2 shows an annular, 
straight-flow type, the combustion chamber being 
a complete annulus connecting compressor and 
turbine. This is a suitable lay-out for engines 
with axial flow compressors, but no completely 
satisfactory chamber of this type has yet been 
developed, as the combustion is not so easily 
controlled as in small cylindrical chambers in 
which air and fuel flow are symmetrical and 
coaxial. 

The latter type is shown in Fig. 4, which 
depicts multiple combustion chambers of the 
straight-flow type arranged on a common pitch 
circle around the rotor axis. As shown, eight 
separate ports from the compressor each dis- 
charge into cylindrical chambers, the exits 
from the chambers being merged to form an 
annular passage to the turbine. In centrifugal 
types, the compressor, with its radial discharge, 
may be somewhat larger than the turbine, and 
it is possible to shorten shaft length by a return- 
flow arrangement (Fig. 5). This design allows 
the elimination of a bearing and flexible 
coupling and automatically takes care of 
differential expansions, but introduces addi- 
tional pressure loss due to two 180 deg. bends 
and renders manufacture of the discharge 
assembly more difficult. 

Variations of the above basic types are 
possible, such as a number of separate chambers, 
each fed by two or more compressor discharge 
ports or an arrangement with an annular outer 
casing containing several separate inner 
chambers of cylindrical form. It should be 
noted that with the straight-through form it is 
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bustion chamber with refractory lining algo 
eliminates the need for a double wall. 

The matter of air entry distribution is of the 
greatest importance, as air velocities varying 
widely over the cross section of the duct make 
combustion more difficult to achieve, and lead 
to trouble from local overheating of the flame 
tube. The initial design should endeavour to 
provide a symmetrical distribution in a natural 
manner, but if this is difficult without excessive 
length, provision should be made for guide 
vanes. This matter cannot be over-emphasised, 
since a large part of combustion troubles in 
the past have been due to. poor inlet air 
conditions. 

The descriptions given above apply mainly to 
aircraft units, where saving of space and weight 
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Fig. 3—-Variation of Air Pressure and Temperature 
with Engine Speed at Ground Level and 40,000jt. 
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are pre-eminent. Industrial and marine types 
allow more flexibility and as the cycle will most 
probably include heat exchangers, the com- 
bustion chamber may conveniently be inserted 
in the connecting ducts, and of a form most 
suited for even distribution, manufacture, and 
maintenance. 


CoMBUSTION REQUIREMENTS 


The golden rule of efficient combustion, 
““Time, Temperature, and Turbulence,” is, of 
course, applicable to the gas turbine problem; 
but the special conditions allow the minimum 
of time due to limited space, the minimum of 
temperature due to the need for low weight and 
high reliability, and the minimum of turbulence 
due to pressure loss considerations. The con- 





tinuous flow combustion is similar in principle 
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necessary to provide an allowance for expansion 
in the outer casing, which is structurally in 
parallel with the shaft and of differing material 
and temperature. 

The arrangements shown in Figs. 2, 4 and 5 all 
have two members, an outer member bounding 
the air being known as an air casing, and the 
inner member bounding the actual combustion 
being called the flame tube. The purpose is to 
provide an annular passage on the outside of 
the flame tube to allow a flow of cool air to keep 
the wall temperature to a reasonable figure. 
This is not inherently necessary, as it is possible 
to provide a stabilising baffle, which allows a 
proportion of cool air to remain close to the 
outer wall until the final mixing and reduction 
of temperature before the turbine. A com- 
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Chamber : Straight - Flow Type 


to that of commercial furnaces, but developed 
to a much higher degree to suit turbine require- 
ments and modified to suit a wide range of 
conditions. 

The range of size and type of the gas turbine 
is so considerable that it is impossible to give 
any typical air quantities and conditions. Air- 
craft engines have not yet departed from the 
simple cycle with a single pressure stage, the 
average pressure ratio being about #: 1 on the 
ground. The specific power of such a cycle is 
of the order of 75 H.P. per pound per second of 
air throughput and considering a range of 
output h wer from 1000 to 5000, the range 
of air mass flow is roughly 15 1b. to 70 lb. per 
second. A pressure ratio of 4:1 gives a gauge 





delivery pressure of about 45 lb. per square inch 
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and a temperature of nearly 200 deg. Cent. The 


maximum turbine inlet temperature may be as 
high as 850 deg. Cent., giving an overall mixture 
strength value of 55:1, weakening to 120: 1 
for part-load conditions. The variation in fuel 
output required is about 10:1 or greater. 
These figures may be taken as representative of 
existing aircraft practice, and more complicated 
eycles for land and marine use having additional 
compressor stages and heat exchange, raise the 
delivery air pressures and temperatures con- 
siderably. The turbine inlet temperature is 
lowered, due to the need for longer life and the 
richest mixture strength is 80—90/1. 

To obtain a measure of comparison of com- 
bustion under these conditions with those of 
known practice, the concept of heat release 
rate or intensity of combustion is helpful. This 
is usually expressed as heat units per unit 
volume of combustion space per unit time, com- 
bustion space being taken as the total volume 
between the point of initial burning and the 
turbine fixed nozzles. However, since pressure 
is such @ widely varying quantity, it is necessary 
to introduce the parameter of compression 
ratio; the heat release is then expressed as 
CHU per cubic foot per hour per atmosphere. 
On this basis, the present state of development 
shows a range of intensity of 1—2x 10° CHU 
per cubic foot per hour per atmosphere, for 
satisfactory combustion. 

The essential criteria of combustion chamber 
performance may be listed as follows, no undue 
importance being attached to the order, although 
the first three represent the main requirements 
to be attained. 

(1) Complete efficiency of combustion. 

(2) Minimum pressure loss. 

(3) Reliability under mechanical stress, vibra- 
tion, and high temperature. 

(4) Minimum volume and weight. 

(5) Absence of carbon deposit. 

(6) Stability of combustion 
abnormal conditions. 

(7) Ease of ignition. 

(8) Evenness of temperature distribution at 
discharge. 


even under 


EFFICIENCY OF COMBUSTION 


It is obviously desirable that the fuel injected 
should be burned completely before reaching 
the turbine nozzles and the consequences of 
incomplete combustion are twofold, namely, the 
direct loss of heat due to unburnt material and 
the secondary effect of long flames and possible 
after-burning in the turbine and exhaust units. 

As already stated, the mixture strength may 


temperatures are attained locally. The re- 
mainder of the air is admitted later, being called 
“secondary” or sometimes “tertiary” air. 
The former term is used to distinguish a further 
small quantity used for completing combustion 
and the latter for the diluent air, which may 
represent 50 per cent. of the whole. Quite 
often, the three zones overlap and the division 
is arbitrary. The maximum time available for 
combustion is of the order of 10 to 20 milli- 
seconds (0-010-0-020 seconds) and the effective 
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loss will bear a fixed relationship to the dynamic 
head of the entering air, it is desirable to keep 


the initial velocity as low as possible. Where 
space is limited, a velocity of 250ft. per second 
is accepted, although a lower value is desirable. 
Since cycle conditions vary so widely, the ratio 
of pressure loss to dynamic head at some arbi- 
trary point is a useful non-dimensional ex- 
pression for the evaluation and comparison of 
loss in different combustion chambers. The 
pressure loss is measured as the difference of 








\ 











W 


— 
T T 











Aw 


Fic. 5—NMultiple Combustion 


THe ENGinGER™ 


time much less, as after the main mass of 
diluting air is introduced the average tempera- 
ture is reduced to a value where the reaction 
rate is extremely low. 
Since the flame tube has fixed port openings, 
the proportion of primary air is constant (other 
factors being equal) and therefore at weak 
overall mixture strengths the primary zone air 
fuel ratio is increased well beyond the optimum. 
The design of the combustion chamber has 
therefore to allow for this range, viz., sufficient 
primary air at full load, but not too much to 
cause chilling of the gases under part-load and 
altitude conditions. Good present-day com- 
bustion chambets do not fall below an efficiency 
of 95 per cent. under conditions which hold for 
any appreciable length of time. Good efficiency 
is most readily obtained at rich mixtures and 
any deficiency usually occurs at the weak end 
of the range and this allows a certain latitude, 
since weak mixtures occur under altitude or 
part-load conditions, when the absolute fuel 
consumption is relatively small. 

The other aspect of inefficient combustion, 
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Fic. 4—Multiple Gombustion C 


maximum overall combustion temperatures of 
850 deg. Cent. to 400 deg. Cent., and it is 
evident that combustion cannot take place 
efficiently at these temperatures. The flame 
tube is therefore designed with fixed ports along 
its length, so that only a proportion of the total 
quantity of air is admitted to the region where 
fuel is injected, thus allowing a “ primary 
where the average mixture strength under full- 
load conditions ap hes the chemically 
correct value of about 15/1 and very high gas 








rise to local hot spots, leading to overheating 
and distortion of certain elements, particularly 
the nozzle and turbine blades. 


” gone | is equivalent to a loss of compression efficiency 
and therefore has a marked effect on the overall 
thermal efficiency of the engine. Sinee with a 
given set of operating conditions the pressure 


namely, long flames and after-burning, may give 
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hamber: Straight- Flow Type 


Pressure Loss 


The pressure loss in the combustion chamber 








SECTION A.A. & 


Chamber: Return- Flow Type 


total head between the air at point of entry 
and the gases at the turbine nozzles; the 
arbitrary dynamic head as that at the plane of 
maximum cross sectional area of the chamber at 
the temperature and pressure of the entry air. 
Another method is to express the loss as a 
percentage of the total absolute pressure at the 
entry to the chamber. The former is a better 
method, as it takes into account the size of the 
combustion chamber. Existing aircraft engines 
are working with a value of 30-60 for this 
non-dimensional factor. A corresponding 
figure based on the percentage of total pres- 
sure lost is 24-7} cent. It should be 
noted that this loss is not all to be debited 
to the combustion process itself; in fact, a 
considerable proportion is usually duct loss 
at entry or exit and as such not neces- 
sarily under the control of the combustion 
engineer. 

The aim of the designer is to utilise the 
pressure drop to create turbulence useful in 
mixing air and fuel and in creating an even 
temperature distribution. The commonest 
method is by the use of air swirl, either axial or 
tangential, in conjunction with holes or slots. 
which mix by penetration effects. Swirl pro- 
duces a region of low pressure along its axis, 
causing a reversal of flow back toward the entry, 
which is very beneficial in flame stabilisation. 
While swirl is generally used, newer patterns of 
chambers endeavour to achieve stabilisation 
and mixing by means of baffles or ports which 
allow a finer subdivision of control. 


(To be continued) 








Tse BristoL aND SoMERSET CoALFIELD.—The 
Ministry of Fuel and Power announces that the 
** Survey of the Bristol and Somerset Coalfield,” 
one of the series covering the United Kingdom, has 
now been completed and published. Reviewing 
in detail the present position and future prospects 
of the coalfield, the report deals also with measures 
to be taken to secure the fullest use of existing and 
potential resources and with the provision of housing 
and other services required by the mining com- 
munity. The conclusion is reached that although 
the present position of the coalfield is in some ways 
unsatisfactory, its potentialities are great, but if the 
future of the coalfield is to be assured, the recom- 
mendations of the report should be implemented 
without delay. These recommendations envisage 
a considerable increase in mechanisation, greatly 
extended man-riding facilities, steps to reduce 
absenteeism, and to increase the proportion of 
workers at the coal-face, and measures to encourage 
juvenile recruitment. Copies of the report may be 
obtained from HLM. Stationery Office, price Is. 6d. 
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leaving £176 millions as the expenditure 
during the year. This is, of course, provision 
for a year of transition, in which the strength 
of the R.A.F., which was 1,110,000 on VE-day, 
will be but 305,000 by December 31st next 
if present plans are carried out. In a dis- 
tracted world one cannot, however, be sure 
of the sufficiency many months ahead of the 
plans made many months before. The Esti- 
mates to be provided for 1947 will neverthe- 
less, one may hope, prove easier for the tax- 
payer to carry ; but it must be remembered 
that the £176 millions above mentioned does 
not include the cost of production, develop- 
ment, and research (to follow. the curious 


>63 | order in which they are cited), of which the 


two latter total £28 millions. Mr. Strachey, 
when introducing these preliminary Esti- 
mates to the House, had a good deal to say 


76|#bout this £28 millions for research and 
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THE AIR ESTIMATES 


In the White Paper presented to Parlia- 
ment by the Prime Minister in February last 
the total cost of defence in the coming 
financial year was shown as £1667 millions, 
of which £576 millions was for terminal 
charges in respect of men and materials. 
Even with this deduction the total cost is 
an arresting one, though not, we can believe, 
out of relation to our needs in a world still 
restive from all that had to be endured in the 
war years—and even since. The total of 
£1667 millions is divided between the three 
Services : the Navy £225 millions, the Army 
£682 millions, and the R.A.F. £256 millions, 
the balance of £474 millions representing the 
bill to be presented bythe Ministry of Supply 
and Aircraft Production for services rendered 
to Service Departments. 

Of the R.A.F. item of £256 millions, as 


development, although’ it was not strictly 
speaking on his Estimates at all. We shall 
doubtless be told later how this total is 
divided between the items which make it 
up, but by far the greater part must be for 
development; for investigation on quite 
small scientific models may require large- 
scale aircraft to be built for their develop- 
ment, and will indeed not uncommonly do 
so. The Under-Secretary took a natural 
pride in British achievements which drew 


374,80 much attention during the past year, 


such as the record-breaking speed of the 
“*Derwent-Meteor;,’ which flew at over 
600 m.p.h. He made much also, as he was 
fully entitled to do, of the position reached 
in this country with the turbine form of 
aero-engine. In this field our great com- 
petitor was Germany, but we now know 
that Germany’s highest figure for the ratio 
of take-off thrust to engine weight was but 
a half of that attained in Britain. 

It has been said that if America holds the 
lead in the production of the largest air- 
frames for long-range civil flying, we have 
much the best engines to fly them. That 
lead we must do our best to keep, for the 
winning of strength in our export trade is 
likely to call increasingly for vigorous mental 
exertion. Many countries to which we used 
to export are now sufficiently mechanised to 
do the basic necessary things for themselves ; 
we must devise new ideas and new improve- 
ments. The gas turbine for aircraft—and, 
no doubt, for other uses, too—is a fitting 
item to appear on such a list. We may find 
scope also in the further development of the 
flying-boat, for giant land aircraft require 
such costly airports that it may well be found 
that in many cases boats are better. Weather 
conditions here make it essential that an 
incoming liner shall have the choice of more 
than one landing area, and this duplicating 
or triplicating of airports is a serious addition 
to costs, as well as some detriment to the 
cultivable area of the country. In America 
such factors may be of less consequence. 
Happily, the coming of the turbine engine 
may assist in flying-boat development—at 
high speeds at any rate—by permitting the 
centre line of the engine to be lowered and 
the lateral stability on the water to be more 
easily preserved. This, however, is but one 
small facet of the large aircraft design 
problem which is set to our authorities. 
Mr. Strachey mentioned also the guided 
missile and the use of the atom bomb. 
How far the use of the former is worth while 





much as £80 millions is for terminal charges, 


is a matter for investigation by the methods 


of what is now known as “ operational 
research.” But when ore comes to the 
uncertain influence on bomber design of the 
use of atomic bombs, one is faced by the 
likelihood that the United Nations Organisa. 
tion will ban them to all national air forces, 
following the suggestion made by the joint 
America-Britain-Canada conference of last 
year. 


A British Institute of Management 


ALL engineers will agree that the import. 
ance of good management cannot be over. 
stressed, and anything that will contribute 
towards it must receive unqualified support, 
Accordingly, it was with great interest that 
we read that in answer to a question in the 
House of Commons Sir Stafford Cripps stated 
that the Committee appointed by him last 
November under the chairmanship of Sir 
Clive Baillieu, President of the Federation 
of British Industries, to formulate detailed 
proposals for setting up a central institution 
as a professional body to deal with all ques. 
tions connected with management, had now 
presented its report, which met with his 
approval, and would be published in the near 
future. It is understood that this British 
Institute of Management would make a com. 
prehensive study of management, would 
carry out research, would ensure suitable 
training for potential managers, would 
arrange to disseminate useful information to 
its members, and would effectively co- 
ordinate the activities of management bodies 
already in existence in specialised fields. Sir 
Stafford further intimated that in order to 
ensure that the new Institute was launched 
on a satisfactory basis, he had made arrange- 
ments with the Chancellor of the Exchequer 
that an initial grant would be made not 
exceeding £150,000, spread over five years, 
after which time the Institute would have 
to be run on self-supporting lines. 

Probably the first reaction of most engi- 
neers would be that there are already too many 
institutions in existence, and that the Insti- 
tution of Mechanical Engineers has set a good 
example by proposing to accept into its fold 
the Institution of Automobile Engineers, and 
thus reducing by one the present large 
number. This would suggest that from the 
start the proposed Institute should be placed 
under the wing of one of the larger estab- 
lished institutions, but, on consideration, in 
the case before us, such an action would not 
appear to be feasible, as management covers 
so very wide and varied a field. Too often 
poor results are attributed to indifferent 
labour, to difficulties in obtaining the suitable 
material, to defective plant and equipment, 
and to a variety of other causes, but rarely 
has a company been found truthful enough 
to confess that bad management was really 
responsible for the unfortunate position in 
which it found itself. There are also many 
firms where the management could hardly 
be stigmatised as out-and-out bad, and yet 
where there remains much room for improve- 
ment. Year by year the problems of manage- 
ment tend to be more and more complex, 
with mass production becoming increasingly 
the order of the day, bringing in its train 
many problems incident to functional re- 
sponsibilities, so that anything that will 
help to make management keep pace 
with the times must be welcomed. The 
war taught many lessons, and among 





them the great value of co-operation. If a 
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similar spirit can be fostered and developed 
in times of peace, there is bound to be an 
increase in efficiency, and an institution that 
js a recognised professional body ought to be 
able to accomplish much in this direction. 
Very frequently a manager has found him- 
self in the unenviable position of being 
between the upper and nether millstones, in 
that, on the one hand, he has no place on the 
poard of the company, while, on the other, he 
is in control of a body that has its interests 
safeguarded by a powerful trade union. 
Often he would like to be able to discuss his 
difficulties, his problems, and perplexities 
with a kindred spirit, but the opportunity is 
denied him, whereas given the suitable 
institute, he will no longer have the feeling 
of being like ‘“‘a sparrow alone upon the 
housetop.”’ It is assumed that there is no 
possibility of the projected Institute lapsing 
into a form of trade union for managers, for 
this road would lead to disaster, and to ensure 
the desired results, it must ever be main- 
tained as a definitely professional body. The 
aim must be to do everything possible to 
contribute towards raising the level of 
management performance, rather than to 
any consideration of individual claims, 
although it is a foregone conclusion that if 


the status of management as such is advanced 
the prospects of the manager himself will be 
correspondingly brighter. Again, it is 
sincerely to be hoped that nothing will be 
done that would in any way tend to limit 
the initiative of the individual manager by 
expecting him to subscribe to a code specially 
conceived to meet every situation, and yet 
often failing as soon as specific problems arise. 

Until the report of the Committee is pro- 
mulgated and the reactions of the Govern- 
ment are clearly defined, it is obviously 
impossible to assume the réle of an intelligent 
critic. The conditions as to membership of 
the new Institute, its terms of reference, the 
means by which it is proposed to ensure 
efficient results, the safeguards that are being 
introduced to prevent it from degenerating 
into a self-seeking body, must all be care- 
fully explored before it would be possible to 
express a considered opinion, but from the 
little that has transpired thus far, it would 
appear that the Committee has advanced on 
right lines, and that something will emerge 
calculated to better management generally, 
and accordingly meet with the whole-hearted 
approval of all engineers. We await wich 
much interest the publication of the full 





report. 








The Engineer 
By C. G. 


: panos success of an undertaking depends 
upon the labours of the men employed 
init. The labours of the men are co-ordinated 
by an organisation. Organisation may be 
of three main types : one, the military ; two, 
the commercial ; three, the economic. 

The military type of organisation is suit- 
able when there is superiority in character 
and culture of the leading over the led, which 
superiority is recognised by both. Its aim 
is centralisation, its basis is fear, and it uses 
the discipline of a code of rules to ensure the 
execution of the leader’s will. This way of 
force and fear is the common way of dealing 
with savages and crude ignorance, and it is 
the way adopted in most armies; but the 
best quality attributed to an army is not 
efficiency in the use of its human material. 
If foree and fear are inefficient when dire 
penalties can be inflicted for disobedience— 
that is, inefficiency—what must the efficiency 
be when only a temporary loss of livelihood, 
at most, is at stake? Nevertheless, force 
and fear are still the common sanctions for 
industrial efficiency, so that they more than 
possibly account for its being so low. The 
military way has been, and still is, largely 
used in England, possibly as a legacy from 
feudal times; but its results when its 
natural justification no longer exists leave 
much to be desired. Its unintelligent con- 
servatism, its suppression of individuality, 
its enforcement of a traditional discipline 
which is not in accord with present-day out- 
look, all act as a brake on efficiency. In a 
country like England of the twentieth cen- 
tury, where intelligence and character are 
not exclusive to any one class, and where 
culture is unvalued and almost unpursued, 
the military way is an anachronism which 
fails to fulfil, human needs and may well be 
relegated to the scrap heap. 

The commercial type of organisation, 
which may also be called the seductive, will 





produce the desired results in a society devoid 
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of higher human attributes. Its aim is profit, 
its basis is cupidity, and it acts by the deceit 
of a platitudinous morality, whereby high- 
sounding words, appealing to gullible people, 
cover underhand dealing. So-called captains 
of industry who are not concerned with the 
general welfare, adopt this type of organisa- 
tion when results are desired quickly, and, 
despite their little <reater intelligence, but 
because of their greater knowledge, they 
reach their objective by treating their 
employees as children. 

The economic way is the way an intelligent 
and far-sighted leader will control intelligent 
men. It is the way of understanding and 
good will. And it is selective. Because of 
that, it needs much study and care for its 
successful exercise. That probably accounts 
for its rarity. But, leading, as it does, to 
kindly relations between employer and 
employed, leading also to efficiency and 
satisfaction all round, it gives hope for the 
future. This way has been used in the past, 
and doubtless is still being used, by men 
ambitious and capable of building up a large 
business from small beginnings. But it is 
almost unpractised by well-established firms. 
That is because the building-up of a business 
requires far more ability than simply the 
maintenance of one. Owing to the prevalence 
of other methods than the economic, and the 
impression thereby engendered in men’s 
minds, it will take time for enlightened 
methods to produce entirely satisfactory 
results. How long a time will depend largely 
on the personality of the manager. 

That brings up an important point. No 
matter what type of organisation be chosen, 
prerequisite to its success is intelligent and 
forceful leadership. 

The leader should have studied himself. 
He will know that the processes which go on 
in his own body and the reactions which take 
place in his own mind, are similar to those 


minds of his men. He will know that, in 
essence, what pleases him will please others, 
and that pleasure increases not only willing- 
ness, but ability to work, while irritation has 
the reverse effects. Perhaps his most 
important function is that of selecting the 
men to be employed. 

In selecting men there is a tendency to 
look to the superficial rather than to the 
essential, but as an engineer uses materials 
according to their inner qualities and not 
according to their appearance, so a manager 
worthy of the name will select men according 
to their innate qualities and not according to 
their professions. 

The possession of one quality by a man is 
no sure guide to his possession of another 
quality, even though the two qualities are 
allied in the mind. Thus, because a foreman 
is punctual, it does not follow that he is 
honest ; because a clerk is diligent, it does 
not follow that he is truthful; because a 
mechanic is careful, it does not follow that he 
is accurate ; because a navvy is strong, it 
does not follow that he is a worker. In fact, 
it may be taken that seemingly contra- 
dictory qualities can, and often do, coexist in 
an individual. 

One method of selecting men is to submit 
every applicant for employment to a 
regular inquisition. Many inapposite ques- 
tions may be, and often are, asked. What is 
the use? Such prying into inessentials pro- 
vokes lying answers. A better way is to 
disregard completely all that a man may be 
away from his work, and to ask only such 
questions as will bring forth his experience, 
his ability, and his general fitness for the 
position he is expected to fill. In these 
matters, no reliance is to be placed on testi- 
monials, written or otherwise. A manager 
should rely upon his own judgment. Of 
course, he will make mistakes ; but it is far 
better for him to make his own mistakes and 
thereby learn what is right, than to follow 
the mistakes of others and thereby per- 
petuate wrong. Besides, a man may be quite 
suitable for a position under one set of con- 
ditions, but quite unsuitable under another. 
Included among the conditions is the 
behaviour of the manager. 

The man who has a ready answer for every- 
thing is a man to be carefully watched. The 
bearing and expression of an applicant for a 
job afford information to a discerning judge. 
The latter will know that good men are often 
nervous when confronting a prospective 
employer and will have difficulty in explain- 
ing themselves. 

Any scheme of management that is to 
succeed must take into account the general 
conditions of what is to be managed. Thus, 
a scheme based on the congregation of men 
in a factory is not necessarily one which should 
be used for the control of men dispersed on 
outside work. In the one case, a group of 
men are boxed up in a confined space and so 
are susceptible to influence founded on mob 
psychology ; whereas in the other case, the 
men are separate, breathe a purer air, and 
have to be treated as individuals. Besides, 
men in a factory, in the routine work of 
looking after machines, become machine- 
like ; while men having manual tasks, as on 
outside work, remain persons. A manager 
must be cognisant of such facts. 

In management, the errors of commission 
are more numerous and more disastrous than 
the errors of omission. The latter are almost 
always reparable, the former seldom are. 
Because of that, much of what is about to 
be said will be in a negative form. But it 
should be remembered that the negatives 
are for the manager, not for the managed. 
The engineer as manager should give clear, 
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by word of mouth, thus leaving room for 
initiative ; office work should be reduced to 
@ minimum, for it is not by writing of many 
letters or the keeping of elaborate records 
that work will run smoothly and result well. 
Low cost and sound execution will result 
from the employment of men skilled in 
their line and supervised by experience and 
ability. 

The engineer as manager should not be 
faddy, for that breeds disobedience. 

He should not be overbearing, for that 
breeds friction. 

He should not be commonplace, for that 
breeds contempt. There is nothing the good 
workman likes better than to work for a man 
markedly above the average. 

If men become fractious, as sometimes 
they will, it is not wise for the manager to 
run away from them, or to run after them 
either, for the one behaviour breeds derision 
and the other antagonises. Simply, the 
manager should let the fractious approach 
him and then thrash the matter out to a con- 
clusion. Often the fractiousness is only the 
result of a temporary grievance, which passes 
away as a cloud passes across the face 
of the sun on a summer’s day. Sometimes 
complaint will be well founded; generally 
it will be imaginary. In the one case, satis- 
faction should be given ; in the other a plain 
talk will appease. 

On all occasions, let the manager be polite. 
It may be that, on occasion, the undiscerning 
will deem him a fool and a weakling; but 
later he will reap the benefit, for even a 
navvy, @ man not by any means to be 
belittled, will appreciate decency, and it will 
be found that whatever consideration is 
shown to intelligent men will produce a 
manifold return. 

The engineer as manager should be able 
to overlook a fault, for the men he has to 
control are far from perfect human beings 
and will often make mistakes and do things 
inefficiently, but will do those things better 
in their own way than in a way foreign to 
their training, or it may be want of training 
and experience. No man likes constantly to 
be pulled up for trivial errors. This does not 
mean that men should be allowed to do just 
as they will. By no means. The manager 
is responsible and he must have his 
way. And he will get it if he has patience 
and tact. 

Impatience is the besetting sin of energetic 
men. Therefore, let the manager restrain 
his impatience with what skill he may, and 
thereby contribute not a little to the smooth 
running of his charge. 

It is no derogation, as many a second-rate 
man thinks, of an engineer’s or manager’s 
authority or ability if he delegates his powers 
to those qualified to exercise them. That all 
employed should be encouraged to exercise 
their knowledge and display their skill 
cannot be too much emphasised in the 
interests of good workmanship, efficiency, 
and by no means the least consideration, 
life. 

If a man be idle, let not the manager 
blaspheme. Instead, let him pass remark 
only when it is certain that the man is a 
shirker, and then he should be paid off. 

A manager should not be suspicious. At 
least, he should not show his suspicions, if he 
has any, that all and everyone of his men are 
trying to cheat him, for dishonesty is such a 
common failing of mankind that for the 
purpose in view it must be regarded as no 
more than venial. He should not ask 
awkward questions, which, he can be very 
sure, will be answered incorrectly. He 
should always remember that the men he 
has to handle are only men and have the 
failings of men. Let them be accepted as 


such by not expecting too much from them, 
for the manager’s business is to get 
work done cheaply and well, not to teach 
morality. 

To sum up, management for the engineer 
consists in treating those under his control 
as human beings with similar hopes and 
fears, thoughts, and feelings, needs and 
gifts, pride and folly, muscle and mind to 
himself. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


—_ 


BOILERS IN THE UNITED STATES NAVY 


Str,—The January llth issue of THE 
ENGINEER contains Part II of an article 
on ‘‘ Naval Construction in 1945,” by Francis 
MoMurtrie. 

Inasmuch as Mr. McMurtrie’s statements are 
usually accurate, interesting, and valuable, I 
am quite sure that he has been misinformed in 
regard to the boiler installations on the capital 
ships of the United States Navy. 

The article in the January 11th issue of THE 
ENGINEER contains the following statements :— 
“Good progress is reported to have been made 
with the ‘ Kentucky,’ fifth battleship of the 
‘Towa ’ class, and she should be launched some 
time this year. An interesting feature recently 
disclosed is that this ship and two of her sisters, 
the ‘New Jersey’ and ‘ Wisconsin,’ together 
with the 35,000-ton ‘ Alabama’ and ‘ Indiana,’ 
have boilers of the Foster-Wheeler type. It will 
be recalled that this boiler made its début in the 
United States Navy in the early escort carriers 
of the ‘ Bogue’ class.” These statements are 
quite inaccurate and misleading. 

The only battleships in the United States 
Navy that are fitted with Foster- Wheeler boilers 
are the “‘ Alabama ”’ and the “ Indiana.”’ All 
the battleships of the ‘‘Iowa’”’ class, which 
includes the ‘ Kentucky,” ‘‘New Jersey,” 
““ Missouri,” and ‘ Wisconsin,’ and all the 
35,000-ton battleships of the United States 
Navy, with the exception of the ‘‘ Alabama ”’ 
and the ‘ Indiana,” are fitted with Babcock 
and Wilcox superheat controlled boilers. 

The early escort carriers of the ‘‘ Bogue ” 
class were converted ‘‘C-3”’ cargo ships, and 
these were fitted with Foster-Wheeler two-drum 
boilers, which are an entirely different type of 
boiler than those installed in the ‘‘ Alabama ” 
and the “‘ Indiana.” 

Inasmuch as references quoted above are the 
only references to boilers in Mr. McMurtrie’s 
article, it might be of interest to note that, in 
addition to the battleships, all the ‘‘ Essex” 
class carriers, all the ‘‘ Midway ”’ class carriers, 
all the “Cleveland” class cruisers, all the 
6000-ton cruisers, all the ‘‘ Baltimore” class 
heavy cruisers, and all of the ‘‘ Alaska ”’ class 
battle-cruisers are equipped with Babcock and 
Wilcox single uptake, superheat controlled 
boilers. 

Slightly more than 400 destroyers were con- 
tracted since 1940. Of these, 391 were fitted 
with Babcock and Wilcox single uptake, super- 
heat controlled boilers. 

In view of the facts set forth above, I am quite 
sure that you will agree that the statements 
quoted in Mr. McMurtrie’s article are not quite 
accurate, and may be very misleading. 
I trust that you will find it feasible to correct 
this information in an early issue of THE 
ENGINEER. 
J. H. Kina, 

Vice-President, the Babcock and 

Wilcox Company, 





New York, March 13th. 


Literature 
Raw Materials from the Sea. By Evwagp 

FRANKLAND ARMSTRONG, F.R.S., and [, 

MackENzIE Mraz, B.A. Leicester 

England, 1945: Constructive Publica, 

tion, Ltd. Price 15s. 

THE casual reader or the engineer without g 
leaning towards chemistry will spend g 
pleasant hour or two with this book, searchi 
for things that he can get his teeth into. Qn 
the other hand, the industrial chemist wil] 
find in it much of permanent value, and the 
enterprising financier will see in the things 
which Dr. EK. F. Armstrong—alas ! no more— 
and his nephew, Mr. Miall, reveal, something 
to excite his interest and invoke commercia] 
visions. 

The sea, as everyone knows, carries in 
solution much common salt and, in lesser 
degrees, several other salts which are a 
nuisance to the housewife and the boiler 
operator. They are all easy to separate by 
evaporation. But there are, besides, several 
other ingredients which in one form or 
another are useful to man. Amongst them, 
bromine, magnesia, iodine, and potash are 
of the greater importance, and it is on them 
that our authors, after a general review of 
the oceans and the chemicals they contain, 
and a chapter on “ solar” salt, concentrate 
their attention. 

The development of the bromine industry 
has an entertaining history. Up to 1920 no 
one took much interest in the element. Early 
in that year “ethyl” petrol came in under 
a cloud of abuse; but soon its vices were 
forgotten and its merits as an anti-knock 
fuel remained. Now, besides the lead tetra- 
ethyl—the cause of all the to-do—which is 
the active component, ethylene dibromide 
is included in order to eliminate the lead from 
the products of combustion. Hence, bromine 
became an important commercial product. 
In 1927 the price had risen from 2d. per 
pound to ls. 6d., production on the grand 
scale began in California; in 1931 bromine 
was recovered from the Dead Sea; and three 
years later a large plant for the extraction of 
the salt from the ocean was started at 
Wilmington, on the Atlantic Coast of the 
United States. In 1914 the world production 
of bromine was no more than 577,000 lb.; 
in 1942 it had risen to nearly 66 million 
pounds—over 30,000 tons—and all because, 
in the first place, motorists wanted it for their 
cars and hauliers for their lorries ! 

Magnesia, from which the metal mag- 
nesium is reduced, is another ingredient of 
sea water with a similar kind of history, for 
it began as far back as 1857, with the supply 
of flashlight powder to photographers! In1915 
only 39 long tons were produced in America. 
In 1936 the figure had risen to 1740 tons, and 
in 1940 to 5580 tons. Two years later the 
output was 116,000 tons a year, and a pro- 
gramme to double that figure was drawn up. 
Not all the world’s supply of magnesia is 
recovered from sea water, for the dolomites, 
particularly in Europe, are a rich source, and 
it is recorded that the first ingot of mag- 
nesium derived from sea water was produced 
in Great Britain. The sea contains about 
0-14 per cent. of magnesium, whereas the 
dolomites may carry up to three hundred 
times as much. It is one of the marvels of 
applied science that it is worth while to 
recover such small percentages. This book 
was written during the war, and much that 
might have been said about the two very 
important British plants was hush-hush, but 
the excellent illustrations of one of them give 
an idea of its capacity. Magnesium is a good 
deal lighter than aluminium—l1 -74 : 2:70— 





and it is hardly necessary to say that it was 
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the aeroplane that led to its rapid develop- 
ment, nearly 80 per cent. of the output in 
recent years going into aircraft. 

We all know iodine as an invaluable anti- 
septic, recovered from seaweed. Its discovery, 
which was serendipitous, gives a striking 
example of the interlocking of human affairs. 
To the British Navy the credit of its discovery 
must be attributed, for a fleet blockad- 
ing France and Napoleon’s armies could 
not get saltpetre for their powder. So 
it had to be made from decomposing nitro- 
genous matter and limestone. The calcium 
nitrate produced was boiled with an alkali, 
and un nommé Courtois, a saltpetre maker, 
derived potassium carbonate from burnt sea- 
weed for this purpose. It so happened that 
one day he tried cleaning out his plant with 
hot sulphuric acid and was astonished to see 
the now familiar violet fumes arise and con- 
dense in crystals. 

Our authors have a great deal of very 
interesting matter to say about iodine in 
general and its recovery from seaweéd in 
particular. As an indication of the vast 
volume of material that has to be handled in 
the process—as in all the processes of taking 
raw materials from the sea—we may note 
that in 1925 no less than 125,000 tons of sea- 
weed had to be treated for the recovery of 
no more than 50 tons of iodine. 

Potash is an invaluable fertiliser, and 
Nature has provided man with many deposits, 
but our authors think that a cheap process, 
based at first on solar evaporation of ocean 
water, is not inconceivable, and point out 
how valuable it would be in Australia, which 
is far removed from the normal sources of 
supply 

Here we must leave a book that we have 
read with great pleasure, and can re- 
commend to all who are interested in indus- 
trial development or the romance of science. 
It is a melancholy fact that, not only did the 
principal author die a few weeks ago, but 
that Mr. Roland Briggs, the chairman of the 
publishing company, whose first important 
work it is, and for several years the good 
friend of the technical Press as a censor, also 
died at about the same time. 








SHORT NOTICES 
Standard Methods of Analysis of Iron, Steel, 


Works of the Andre Rubber Company, Ltd. 





INCE its inception less than ten years ago the 

‘Andre Rubber Company, Ltd., of Tolworth, 
Surrey, has developed what is believed to be 
one of the largest installations devoted to the 
production of rubber bonded to metal units in 
Europe. These works cover an area of over 
3 acres and employ about 400 hands. The 
method of bonding rubber to metal employed 
by the firm is that using an intermediate layer 
of deposited brass. A thin layer of brass of 
known composition is electrodeposited on the 
metal prior to having vulcanised on it a rubber 


possessing special bonding qualities. The bond | largely 


is obtained by virtue of chemical action taking 
place between the sulphur contained in the 
rubber and the brass, which gives a complete 
union. In order to get the best results there are 
five essential features to this process : scientific 
control of the plating process ; development and 
use of rubber qualities compounded to give 
good bonding characteristics; close control of 
rubber processing; correct design of moulds 
and units; and the development of and rigid 
adherence to the correct manufacturing tech- 
nique. As when bonding unvulcanised rubber 
to a brass deposit, the process is chemical 
during vulcanising, surface tension effects are 
negligible, and an equally good bond is obtained 
with @ rough machined or a ground and polished 
surface. It is stated that plain sandwich type 
mountings pulled to destruction in tension or 
in shear commonly have breaking loads of over 
1000 Ib. per square inch, but variation in design 
may reduce this figure to 800 lb. per square 
inch or even less, It has been found that with 
@ coupling consisting of two concentric sleeves 
bonded together with a moderately soft rubber 
a torque of over 2800 foot-pounds may be 
applied, giving an angular deflection of the 
inner sleeve relative to the outer of 230 deg., 
without failure occurring on either of the 
bonded surfaces. 


RvuBBER PROCESSING 


Upon arrival at the factory all the rubber and 
constituent materials are first thoroughly 
examined and tested, and after being passed as 
fit for use they are sent to the upper floor of a 
two-storey block at one end of the main 
building. This floor, which is immediately 
above the mill room, is devoted to the prepara- 
tion of rubber mixtures for the mills below, and 
its arrangement may be seen. in Fig. 1 on page 
274. In the centre of the floor are four internal 

ixing machines, each being situated directly 


and Ferro Alloys: As Used by the Laboratories | mixing 


of the United Steel Companies, Lid. Sheffield : 
United Steel Companies, Ltd. 7s. 6d. net.— 
The new edition of this book is confined to 
standard methods of chemical procedure, and 
does not attempt to cover the developments in 
technique which have been made with the appli- 
cation to ferrous analysis of physical methods, 
such as the absorptiometer, the spectrograph, 
and the polarograph. Certain revisions have 
been made in the text on the older methods of 
analysis, and details of some newer methods 
of analysis now in use in the companies’ labo- 
ratories are included. 





Radio Receiver ign: Part II. By K. R. 
Sturley, Ph.D., B.Sce., M.LE.E. London: 
Chapman and Hall, Ltd., 37, Essex Street, 
W.C.2. Price 28s. net.—Following the pro- 
cedure adopted in Part I of analysing the various 
stages of a radio receiver, p ing from aerial 
to output, Part II begins with chapters on 
audio-frequency amplifiers, followed by the 
power output stage, and power supplies. Auto- 
matic gain control, push-button tuning, remote 
and automatic tuning control are dealt with at 
some length. There is a very adequate treat- 
ment of the measurement of the overall perform- 
ance of receivers, including acoustical tests and 
measurements. A separate chapter discusses 
frequency-modulated reception and the book 
concludes with a concise chapter on television 
reception. A useful bibliography at the end of 
each chapter enhances the value of the book. 








over one of the rubber mills below. From the 
unloading gate of each mixer a chute leads 
downwards to the appropriate set of mill rolls. 
Thus, on completion of a mix, when the unload- 
ing gate is opened, the contents of the mixer 
fall straight down the chute and between the 
rolls for the milling process to be continued. 
This lay-out has three important advantages : 
no heavy transport system is needed between 
the mixers and mills; transfer is immediate 
and no time is lost ; and finally the mix retains 
heat which would otherwise be lost during 
transfer. Round the sides of the shop are 
batteries of numbered bins, each containing 
certain of the rubber ingredients, and from them 
requisite materials are taken in quantities 
specified on process sheets laid down for each 
rubber mix. Light and small quantities of 
material are measured out into trays and trans- 
ferred to the mixers along a series of roller 
conveyors. Heavy and bulky materials are 
measured and conveyed straight to the hoppers 
on a truck equipped with a weighing apparatus. 
In order to avoid the inclusion of unsuitable 
material in the rubber mixes a particular point 
is made of keeping the floor- and conveying 
appliances clean and wherever possible avoiding 
the spillage of ingredients by the use of suitably 
designed feeding chutes and traps on the 
storage bins. The mixing process is carried out 
to a strict specification, which not only gives the 
amounts of the individual ingredients to be 
added, but the sequence and times at which 
they must be fed to the machine. Over each 








an indicator board with a timing 
At the time each ingredient to the mix 
put in the machine a number lights 
the indicator board and the timing dial 
be reset for the period which must pass 
next 


i 


ingredient is introduced. In 
each mixer attendant has a positive 
on his work and a master recorder con- 
to the indicator shows if he deviates 
the sequence or times laid down. It is 
the care and attention to detail in these 
shops that the quality of the final product 
and strict adherence to the 
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shop. Over each of the tanks is a moving chain 
belt, from which the sheets are suspended on 
rods. Each belt track curves downwards at 
the feed end of its tank and is set at the lower 
level along the full length. At the far end it 
again rises and the track bends to return to the 
feed station and complete its circuit. By this 
arrangement each suspended sheet is immersed 
below the water, drawn along the length of the 
tanks, and ‘then, being adequately cooled, 
returns to the unloading station, where it is 
replaced by another hot sheet. The cooling 
water is continuously agitated round the sides 
of the sheets by com air, which is forced 
through the bottom of the tank. At the end of 
the each sheet of rubber is marked 
clearly before being to the stores and a 
sample of it is sent to the laboratory for 
acceptance tests. Here each sample is vulcan- 
ised and then tested for hardness, specific 
gravity, &c., and if these values fall within 
i limits the main batch is passed as 
suitable for use and the stores notified to this 
effect. 


CALENDERING, Extrupine, Etc. 


From the stores the rubber is issued to adjoin- 
ing calenders and extruders, where it is con- 
verted into sheets, rods, or sections for other 
departments. In some cases the extruders are 
fed directly with strips from the mills by moving 
belts installed overhead, as may be seen in 
Fig. 3. These belts carry the strips along to 
the extruders and lower them at controlled 
speeds down into the feed hoppers. At one 
end of this shop we noticed a useful adaptation 
of two standard bacon slicing machines, which 
have been arranged for the rapid parting-off of 
extruded sections of rubber into slugs of the 
requisite size for feeding into the moulds of the 
presses. Sheets and extruded strips are sent 
out from this shop to the hand building, the 
wheel building, and the small part cementing 
and bonding sections in other parts of the works. 
In the hand building sections vats, cylinders up 
to 14ft. diameter, pipes from lfin. diameter 
and up to 12ft. long, and other special forms of 
large dimensions are lined with rubber sheets 
by hand. After lining, these components are 
vulcanised in autoclaves of various sizes, the 
largest of which is capable of accommodating 
units up to 6ft. diameter and 12ft. long. Much 
larger sizes of vats and cylinders are lined with 
rubber by the firm, but with these the curing is 
carried out by filling the lined vessels with hot 
water, which is maintained at a constant 
temperature by the introduction of live steam 
over a period dependent upon the size of vessel 
and thickness of rubber.. Platform trollies are 
used for loading the larger autoclaves. These 
trollies run on rails and whilst one is in the 
autoclave another is being loaded outside, so 
that time is saved and the dissipation of heat, 
owing to the door of the autoclave being left 
open for longer iods than necessary, is 
avoided. The wheel building section is equipped 
with specially adapted plant for applying rubber 
tyres to wheels up to 3ft. diameter and 10in. 
wide. These tyres are built by the application 
of long strips of thin rubber up to the required 
thickness ; during this operation particular care 
has to be taken to apply even tension to the 
strips as they are being fed and avoid the 
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trapping of air, which would create pockets 
petween the layers. In building up many of the 
gpecial types of rubber bonded to metal units 
it is particularly necessary to control. the 
humidity and temperature and to exclude any 
dust or other foreign matters suspended in the 
atmosphere likely to have a detrimental effect 
on the bond and affect the specified physical 
properties of the finished units. For this 
reason the section in which the small part 
cementing and bonding is done has been totally 
enclosed and equipped with an individual air 
conditioning plant. It can only he entered 
through air locks. 


Press SHOP 


The products of the press shop, one corner of 
which is shown in Fig. 4, cover a very wide 
range of special rubber products for the engi- 
neering trade and many types of bonded rubber- 
metal units. Three principal types of mould 
are used—compression, plunger, and injection— 
for the vulcanising and bonding of rubber to 
metal. In the compression type moulding and 
bonding are carried out simultaneously by 
compressing the rubber and metal parts together 
in the mould cavity. The plunger mould is 
similar, except that its upper section is made in 
the form of a plunger, through which pressure 
is exerted on the unit being moulded. The 
injection type of mould is most favoured by the 
frm, particularly when applying rubber to 
units having complex contours. With it an 
unvulcanised rubber slug is placed in a separate 
chamber above the moulding cavity, in which 
the metal unit is positively located. Pressure 
on the rubber injects it through holes into the 
mould cavity, where it flows over the whole 
exposed area of the metal unit. The amount of 
rubber being injected is so controlled that 
excessive “‘spew’”’ is obviated. One particu- 
larly interesting example of injection moulding 
of rubber may be seen in the accompanying 
engraving, Fig. 5. It is an engine mounting 
for the Napier ‘‘ Sabre’ aero-engine and com- 
prises two steel blocks, having intermeshing 
projections, combined into one unit by a bonded 
rubber insert. An additional feature which 
complicated manufacturing procedure, and is 
not particularly evident from the photograph, 
is that along the base of each of the troughs 
between the projecting sections a hole in the 
rubber runs the length of the block. The 
mould for assembling the unit was designed to 
give positive location to each of the metal units. 
Between the grooves in each of the two halves 





Fic. 5—** SABRE’' ENGINE BEARING BLOCK 


of the mould were set a series of mandrels 
corresponding to the size of the holes to be left 
in the rubber in the troughs. In the press 
rubber was injected at a number of points along 
each of the intermeshing gaps between the 
metal units. When each completed unit was 
removed from the mould all that remained to 
be done was for the mandrels to be withdrawn 
and a small amount of flash to be removed. 
Steam-heated plattens are used on all presses 
and each of the larger ones has four steam 


pressures :—20 Ib. per square inch (259 deg. 
Fah.),' 30 lb. per square inch (274 deg. Fah.), 
40 lb. per square inch (286 deg. Fah.), and 60 Ib. 
(307 deg. Fah.). All of the presses are of the 
hydraulic type and pressure oil mains are set 
in grid-covered troughs along each line of 
machines. Oil is supplied at a constant pressure 
of 1 ton per square inch, by two hydraulic pumps 
fed from a common tank, to which oil:is returned 
by a pump in the expended oil line from the 
presses. The presses are arranged in batteries 
so that an operator may feed or empty one 


machine whilst the others are on the vulcanising 
time cycle. 


Priatine SHOP 


Close control of plating procedure is one of the 
most important features in successful rubber- 
metal bonding, and considerable thought has 
been given to the organisation and lay-out of 
the brass plating department. Small individual 
items are plated in barrels arranged with the 
various washing and pickling tanks along one 
side of the shop, together with plating baths 
for medium-sized components suited to wiring 
in the normal way. For the handling of large 
parts a fully automatic plating plant, to be seen 
in the engraving, Fig. 6, has been installed. 
Here metal parts, after being sandblasted and 
etched, are washed by hand in a trough. They 
are then hooked on to the lower end of suspen- 
sion rods moving along a track mounted at 
some height over the whole length of the 
pickling, plating, and washing tanks. Above 
the track is a chain belt, to which the suspen- 
sion rods are coupled, and between each tank 
is set a rotating arm, so timed and 

that its end automatically hooks on to an 
upward extension of the suspension rod chain 
coupling when it has travelled the full length 
of each tank. On the upward movement of its 
turn the arm lifts the rod, together with the 
suspended unit, clear of the tank and, as the 
rotation continues, carries the unit over the 
edge of one tank and lowers it into the next. 
Here the rod coupling automatically locates in 
a link of the driving chain which draws it the 
length of the next tank, where the lifting and 
transferring action is repeated. In order to 
impart additional movement to the suspended 
unit during its passage through the plating 
tank a rack just below the track is arranged to 
mesh with a gear keyed to the rod. As the 
chain draws the rod along the tank the latter 
is simultaneously turned through the action 
of the gear. The turning movement ceases 
just before the next lifting arm raises the 
suspension rod. The length of each tank is 





so arranged that, although the speed of the 





feeds from the overhead mains at the following 





driving chain is constant, the time interval 


spent in each of the plating mediums is varied 
according to requirements. The plating plant 
is arranged with its series of tanks back to back 
with the chain driving medium in the centre. 
Here, as in the rubber mill, no batch of plated 
parts is released for use until samples are 
passed as suitable for bonding to rubber. 

As might be expected in an establishment 
where the ultimate results depend so largely 
upon process control, and constant research is 
regarded as of primary importance, the labora- 
tories are well equipped for both chemical and 








FiG. 6—AUTOMATIC PLATING PLANT 


physical investigation and testing. In the 
technical laboratory the equipment actually 
comprises a miniature works plant, including 
milling, mixing, extruding, vulcanising, and 
plating plant. Amongst the testing equipment 
are to be found abrasion, tensile, torsion, com- 
pression, dynamic, and other types of special 
testing machines, several of which are of the 
firm’s own design; and, as routine inspection 
is closely bound up with laboratory control 
and testing, the two departments are adjoining. 

In order to be independent of outside sources 
all moulding and other tools are made in the 
firm’s own tool room. In making tools for the 
processing of rubber a knowledge of its charac- 
teristics is very necessary, and in an establish- 
ment of this kind it is particularly desirable 
that those responsible for the design and pro- 
duction of the moulds should have access to 
and be familiar with their conditions of use. 
Not only does this tool room make and maintain 
the moulds, fixtures, &c., but it also works in 
close conjunction with the laboratories to 
improve existing and develop new methods 
of rubber bonded to metal tool practice. 

In practically all processes a large amount of 
steam is required, and the main steam unit 
comprises two boilers generating at 356 deg. 
Fah. and 130 lb. per square inch. The steam 
supply to the factory is taken, through reducing 
valves, into two mains at 1001b. per square 
inch pressure. . At each press, mill, mixer, &c., 
the pressure is broken down through reducing 
valves according to requirements. 

It is interesting to note the trouble and 
expense the firm has gone to in order to improve, 
so far as is possible, the conditions of the 
workers on the unpleasantly dirty jobs, particu- 
larly in the mixing and mill shops. This class 
of work is inseparable from the dirt and dust 
which rises from the ingredients used in a rubber 
mix. It is not economically possible to avoid 
this trouble in the interests of the workers, so 
the firm has built a model changing room 
equipped with hot shower baths, in order that, 
no matter how unclean the conditions of his 
job, a worker may, without cost to himself, go 
home free from its dust. and fumes, 
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An Electronic Fault Tracer 


A compact and extremely versatile instru- 
ment for circuit testing has been introduced by 
Labgear, instrument makers and engineers, of 
Cambridge, to meet the modern needs of radio 
servicing. The instrument, which is illustrated 
in the accompanying engraving, comprises a 
signal generator, an audio oscillator, a resist- 
ance-capacity bridge, a signal tracer, and a 
power supply of high-tension and heater volts 
for test purposes. 

A frequency range of 100 kilocycles to 
30 megacycles per second can be obtained from 
the si tor using fundamental fre- 
quencies, and the range is capable of extension 
up to 60 les per second by using the 
second harmonic of the 30 megacycle range. 
At approximately 1000 cycles per second the 
modulation depth is about 30 per cent. The 
audio oscillator provides a good wave form at a 
fixed frequency of approximately 1000 cycles 


signal tracer the radio frequency oscillator and 
modulator valves revert to the functions of 
detector and  audio-frequency amplifier 
respectively. 

The internal power supply of 360 volts, 
50 milliamperes (smoothed) and the heater 
supplies of 6-3 and 4 volts are both available 
for use externally as a test supply. The overall 
dimensions of the instrument are approximately 
16in. by 9in. by 7in., and the metal cabinet is 
finished in battleship grey, with black moulded 
control knobs and terminals, the external fittings 
being nickel-plated. 








Government Scientists for 
Industry 


Durine the war, the Ministries of Supply and 
of Aircraft Production drew heavily on the total 
scientific manpower of the country for their 
research establi ts. The universities, the 

















ELECTRONIC FAULT TRACER 


per second, the amplitude being adjustable up 
to about 2 volts. : 

The A.C. bridge incorporates a dial calibrated 
directly to measure resistance and capacitance 


over the following ranges :— 


50-8000 micro micro farads 
0-0005-0-05 micro farads 
0-05-5 micro farads 

5-50 micro farads 


The circuit embodies a neon lamp insulation 
test for condenser testing. For this purpose the 
test voltage is adjustable up to 400 volts or, 
alternatively, an external voltage of any con- 
venient value can be fed into the instrument. 
The presence of A.C. or D.C. volts in any circuit 
under test can be indicated by adjusting the 
graduated control and noting the setting at 
which the neon indicator strikes, and the same 
device canbe used as an output indicator. 
Excitation for the bridge network is provided 
from the audio oscillator at 1000 cycles per 
second and aural balance indication is given by 
headphones which are very sensitive at this 
frequency. 

The signal tracer is particularly useful for 
locating obscure faults, by tracing the signal 
forward from the aerial through each stage of 
the given circuit until the signal disappears, 
or by starting from the “dead” loudspeaker 
and working back stage by stage until the signal 
reappears. A probe connector on a screened 
cable is used to trace the signal. By using a 
suitable matching transformer the signal tracing 


1-100 ohms ___..... 
100—10,000 ohms 
0-01-1 megohms 
0-1-10 megohms 


teaching profession, and industry contributed 
many of their best men to assist in the evolution 
and improvement at maximum speed of 
weapons and aircraft, with all their associated 
equipment. A good proportion of the annual 
outflow from universities and colleges was also 
absorbed on this work. At the peak the staffs 
had reached a size very considerably above their 
peacetime level. The Ministries now state that 
many of the staff have already returned to 
their former posts, but fundamental and indus- 
trial research and teaching are still short of 
scientific personnel. Further large reductions 
are being made at the research establishments 
of the Ministries, and this will effect the neces- 
sary adjustment between their own staffs and 
those required elsewhere for the ever-widening 
field of research work vital to the country’s 
everyday life. Concurrently with these reduc- 
tions, the Ministries are reorganising their staffs 
on the lines of the Government’s plan for the 
Scientific Civil Service. The result, it is hoped, 
will be the formation of a strong body of highly 
qualified scientists engaged in research on 
armament, aeronautics, and the civil branches 
of the Ministries’ activities. 








Royat Train JournEys.—During 1945 Their 
Majesties the King and Queen made nineteen 
journeys in the Royal train over the London, 
Midland and Scottish Railway system, covering 


— 


British Standards Institution 


AU British Standard Specifications can be obtained from 
the Publications Department of the Inatitution a yy 
Victoria Street, London, 8.W.1. The price of each opecig 
cation is 29, 3d. post free, unless otherwise stated, 


MAGNESIUM ALLOY INGOTS AND CASTINgg 
B.S. 1272-80. Whilst provisional spocification, 
in the D.T.D. series have been in existence for some 
time for magnesium alloy ingots and castings whe, 
used for aircraft work, there has so far been yy 
standard in the general engineering series cover; 
this material. The British Standards Institutio, 
has, however, now issued a series of specification; 
for magnesium alloy ingots and castings. Broadly 
the series covers three types of magnesium alloy, 
which are obtainable in varying conditions 9 
heat treatment. There are thus three specifications 
for ingots and eight specifications for castings, Ths 
form of the publication is similar to that which has 
been adopted for copper alloy castings, in which 
the chemical composition, the condition of the 
material, and the mechanical properties for each 
specification is given on a separate page, and therm 
is a general section covering clauses dealing with 
provision of test pieces, the making of tho tests, 
inspection procedure, facilities for testing, &c. The 
series is all in one publication. 


WIRE ROPE SLINGS AND SLING LEGS 


B.S. 1290-1946. This specification for wire 
rope slings is alternative to and comparable with 
| B.S. 781 for chain slings. The slings dealt with are 

made up from standard wire —_ and components. 
To limit variety and ensure safety while affording 
adequate choice, the wire ropes are restricted to 
three constructions, all of one tensile range formed 
into three kinds of sling leg, fitted at each end 
with a thimble. The effect of this limitation is to 
standardise the size of the rope for a given working 
load and so facilitate correct selection by the actual 
slinger. The working loads of the slings range from 
5 ewt. to 15 tons, single, double, treble, and quad. 
ruple. The standard components for the slings an 
taken from B.S. 302 (wire ropes for cranes), B.S. 462 
(thimbles for wire ropes), B.S. 482 (hooks for cranes 
and slings), and B.S. 781 (chain slings, rings, and 
links). Price 3s. 6d. post free. 


VISUAL TYPE PORTABLE PHOTOMETERS 

No. 230. The principal change in this revision, 
which has just been issued, is the inclusion of a type 
of photometer for very low illumination meagure- 
ment, the effective range being specified for this 
type as from 0-0005 to 0-5. Other minor modifica- 
tions have beem made to bring the specification 
up to date with present practice. 


RADIO COMPONENTS 


RC Series. The following specifications in the 
B.S./RC series for radio components, prepared by 
the Inter-Service Components Technical Com- 
mittee and published on their behalf by the British 
Standards Institution, have recently been issued: — 


_ B.8./RC G/2.—Guide on Batching and Sampl- 


™5.8./RC.S/141.1.—Test Schedule for Air Di- 
electric Rotary Variable Capacitors. 
B.S./RC.8/165.m. Group Test Specification 
for Miniature Relays. 
The first of the above specifications is published 
at 9d. and the other two at 6d, each. These 
specifications are additional to the twenty-four in 
this series previously issued. 


—_—_—- 


TECHNICAL MOULDINGS (PLASTICS) 


B.S. No. 1253 : 1945, The Mark Committee of the 
British Standards Institution has drawn up in 
collaboration with the British Plastics Federation, a 
certification scheme applicable to plastic materials 
and to goer tng made of plastics. This mark may 
be under licence from the B.S.I, by manu- 
facturers of plastic materials which conform to a 
B.S. Specification, and to manufacturers of plastic 
products, ¢.g., mouldings, provided that such articles 
comply with the relevant B.S. Specifications. The 
use of the certification mark in relation to mouldings 
is intended to give the purchaser an assurance that 
the product conforms to a recognised standard in 
respect of both material and workmanship. A 
series of specifications for specific articles will be 
issued in due course, but it will be impracticable to 
prepare individual specifications for every type of 
article that can be made in plastics. A general 
definition of ‘‘ technical mouldings,” laying down 
the minimum requirements to be complied with by 
a moulding to rer, for the use of the B.S.1. 
Certification Mark, has therefore been drawn up 








circuit can be used to test high and low-resistance 
pick-ups. When the instrument is used as a 


the war to 151 journeys involving 35,690 miles. 


4563 miles, bringing the total since the beginning of 


and has been published as B.S. 1253: 1945. Price 
ls. 
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South African Engineering 
Notes 


(By our South African Correspondent) 


Wagons Made in the Union 
Wagons, coal trucks, iron ore hoppers, 

and other types of vehicles urgently required 
the expanding railways are being manu- 
fgotured in the Germiston carriage and wagon 
shops and the yards of Dorman Long and Co., 
Ltd. The Minister of Transport, after spending 
several hours touring engineering plants 
recently, made the following statement ; “ Iam 
very anxious to encourage industrial expansion 
in South Africa, I do not think it will be 
gsible, as far as I can see, to build all our 
irements in the Union, but I think that we 
should be able to manufacture a considerable 
proportion here. I want to keep work in South 
Africa as much as possible, and for that reason 
J am encouraging the manufacture of rolling 
stock by our own shops and private enterprise. 
The railways will have to concentrate for some 
years on repairs. During that time we hope to 
get much of our requirements from private 
firms.” 


More Industries 

Industrial expansion proceeds apace 
in the Cape Peninsula, as is shown by the 
factories being established there. At present 
two are being built not far apart. One at Mait- 
land that will manufacture all types of vitreous 
enamel ware, including household requisites, 
commercial signs, &c., will probably start early 
this year. The machinery is expected to arrive 
soon from overseas. The factory is valued at 
about £30,000 and will provide employment for 
a number of men and women. As much as 
possible will be done for ex-Service men. 
Another company has purchased a 5-acre site 
at Ndabeni for a furniture and mattress 
factory that will provide employment for more 
than 300 persons, chiefly men. It is not, how- 
ever, expected that this factory will be com- 
pleted until 1947. 


Bacon Factory for Western Province 


Western Province pig farmers met in 
Cape Town recently and formed an action com- 
mittee to go into the question of establishing a 
co-operative concern for curing ham and bacon. 
It was pointed out that there was a co-operative 
factory at Estcourt, Natal, which already had 
1400 members. A ham and bacon factory, it 
was stated, should be built where there was 
plenty of water and where offal could be made 
available to the poor who wanted it. The 
chairman of the action committee is Mr. Dick 
Coetzee, of Moorreesburg. 


A New Pilot Tug 
The first pilot tug to be built in South 
Africa was launched at Durban recently. 
It is of about 140 tons and burns coal. It 
was named the “ Harry Cheadle,” after the 
Director of Ports and Shipping in Durban 
during the war. 


New Tyre Factory 

The first sod on the site of the Goodyear 
Tyre and Rubber Company (S.A.), Ltd., was 
turned recently at Uitenhage, Cape Province. 
The factory, which is expected to begin pro- 
duction in August this year, will be one of 
several new industrial undertakings in Uiten- 
hage, among them being the new wool factory 
sponsored by the Industrial Development Cor- 
poration, new railway workshops, another 
tannery, and, possibly, a motor-car assembly 
plant. The factory for Fine Wool Products of 
8.A., Ltd., is expected to be completed this 
year and will probably have about 600 
employees. Key men are being recruited in 
Britain to set the factory going. 


Coastal Ships for the Union 


A mission, headed by the Harbour, 
Shipping and Development Manager, is soon to 
be sent overseas to buy not only ships required 
by the S.A. Railways and Harbours Administra- 
tion, but also modernised coaching stocks. The 
Minister of Transport said the mission would 


more in line with the railways’ e i 

requirements. ‘“‘We are contemplating,” he 
said, “ getting three or four sea-going ships of 
about 8500 tons each and also vessels for the 
coasting trade up and down both sides of 
Africa.” These coastal ships will be about 
1500 or 2000 tons each and, like the bigger 
ships, will have refrigeration facilities. 


Durban Dockyard 
The Union Minister of Transport is to 
discuss in Durban early the possible future use 
of Salisbury Island, which, at acost of £1,000,000 
was transformed during the war from a pleasure 
resort into a modern naval dockyard. The 
intended purpose was to supplement the Durban 
harbour facilities for the Far Eastern naval 
campaign, but the sudden collapse of Japan 
put an end to these major plans. The expense 
of the transformation has been shared by the 
Union Government, which has carried out 
development costing more than £500,000, and 
the British Government, which has contributed 
a great sum towards the buildings, machinery, 
and equipment 


8.A.-Built §hunting Engines | 
Several of the twelve heavy shunting 
engines of the “S$ '’ type, which are being built 
in railway workshops in the Union, will be in 
service this year. Not one has yet been com- 
pleted. The decision to undertake construction 
was made during the war period, when increased 
traffic led to an acute shortage of engine power. 
The type of engine to be constructed is a 
shunting engine, complete with tender, similar 
to the class “‘S ’’ engine, of which fourteen are 
in service at present.. Larger boilers will be 
installed in the new engines to permit of an 
increase in the tractive effort. This will also 
increase the adhesive weight. These boilers, 
which incorporate all the latest features in 
S.A.R. standard boiler design, are very similar 
to those recently fitted into class “12a” 
engine frames. 
The engine design generally has been modified 
to incorporate all the latest developments, and 
this has entailed the preparation of a complete 
set of new drawings. The 0-8-0 wheel arrange- 
ment has been adopted, as it is desirable in a 
shunting engine to have as large a proportion 
of the engine weight as possible carried on the 
coupled axles to obtain the maximum adhesion, 
and because guiding bogies are not required, 
owing to the low speeds used in shunting work. 
The boiler will operate at a working pressure 
of 180 1b. per square inch. The cylinders are 
2l}in. in diameter, with a stroke of 25in., and 
the coupled wheels are 4ft. in diameter, giving a 
tractive force of 38,000 lb. at 75 per cent. full 
boiler pressure. The engines have been designed 
for a maximum axle load of 20 tons, and can 
operate over curves with a minimum radius of 
165ft. The tenders have been designed to carry 
6000 gallons of water and 12 tons of coal, and 
the bunkers have been arranged to permit of 
the maximum possible field of view to the rear 
from the driver’s seat. 
Owing to the inability of the local steel 
industries to produce the slabs required for the 
engine bar frames, they, together with certain 
other components, including tyres, superheater 
elements, and proprietary articles, are being 
imported, but the bulk of the material is being 
obtained locally, and all the castings, including 
the coupled wheels, cylinders, and frame stays, 
are being manufactured in the railway’s work- 
shops. The primary function of railway work- 
shops is to serve as repair depots, dealing with a 
fixed normal output of engines per month. 
Additionally, they are required to erect all new 
locomotives imported from overseas, and to 
manufacture material required for new harbour 
works. In the circumstances, the building of the 
new ‘‘§-1” locomotives, as they are to be 
designated, could not be undertaken on a 
straightforward production basis. This has 
resulted in the work being constantly held up, 
pending the completion of the more urgent 
routine jobs. Despite the difficulties, consider- 
able progress has been made in the manufacture 
of the component parts. The production of 
castings—always a bottleneck, due to the time 
required for the preparation of the patterns—is 


and forgings is proceeding. It is hoped to have 
some of the engines in service this year. 

The construction of these engines will serve 
to demonstrate what can now be done in South 
Africa, and will provide an interesting com- 
parison between the cost of a locally manu- 
factured locomotive, as against one imported 
from overseas, although the accuracy of the 
comparison will be influenced by the continued 
interruptions that adversely affect the cost of 
the locally produced engine. 


Loss on Road Motor Services 

The South African Railways Road 
Motor Services, which are operated over more 
than 18,000 route miles, earned £1,413,000 in 
1945, but nevertheless showed a working loss 
of £319,603, due in a large measure to high 
operating costs, including repairs, petrol, spares, 
tyres, and cost-of-living allowances paid to 
staff. Another factor which has a direct i 
on the position is the policy, dictated by the 
desire to assist the farming community, of 
carrying certain commodities at low and virtu- 
ally uneconomic -rates. In spite of high 
operating costs and operational difficulties, the 
Road Motor Services have not only had to 
maintain, but even expand, their services. 
To provide for the development of the country 
new services have had to be inaugurated, which 
at the commencement could only be operated 
at a loss, but the country draws dividends in 
developing areas and new production sources. 


New Fishing Trawlers 

Details of the largest fishing trawlers 
ever ordered for work on the South African 
fishing grounds are now available. They are 
two sister ships ordered by a Cape Town firm 
from the Scottish shipbuilding firm of Hall, 
Russell and Co., of Aberdeen, and due for 
delivery in the middle of the year. They will 
operate from Table Bay. The vessels will be of 
between 450 and 500 tons gross each, against 
the 300 tons of the present largest trawlers on 
the coast, which were built in the same yard in 
1938. They will be 160ft. long between perpen- 
diculars—30ft. longer than their predecessors— 
with a beam of 28ft. and moulded depth of 
15ft. In general form and appearance they 
will be similar to the earlier ships. The engines 
will be triple expansion. Excellent accommoda- 
tion will be provided for captain, mate, and 
chief engineer, and for four officers in a large 
cabin aft. The forecastle will be divided into 
two compartments, each accommodating twelve 
members of the crew. The ships will carry the 
latest navigational equipment, including radio- 
telephony, echo sounders, and direction finders. 
Each ship’s insulated fish hold will have a 
capacity of 8000 cubic feet, and the insulated 
offal room a capacity of 2600 cubic feet. Two 
liver tanks will be provided in each ship. There 
will be bunker space for 186 tons of coal and 
the domestic fresh water tanks will hold 1200 
gallons. The two vessels will be named the 
“* Gilia ’’ and “‘ Godetta ’’ respectively and will 
be able to remain at sea for a fortnight or more, 
if necessary. 
Car Assembly in Union 

American motor manufacturers are 
keenly interested in the South African market. 
It is believed that an assembly plant for 
Studebaker products will be established in 
Uitenhage near the Goodyear rubber factory, 
in which Saker Bartle (South Africa), Ltd., may 
take an interest. A representative of the Nash 
group is also visiting the Union; other visitors 
include Mr. Vandersall, who introduced Maxwell 
products to South Africa in 1924, and is now act- 
ing for Willys and the producers of jeeps; Mr. 
Joe Bagnor, for the Packard Corporation ; and 
Mr. Montgomery, who introduced Dodge cars 
in 1922, for Graham Fraser and Kaiser cars. 
Forsdick and McCarthy Motors in Durban have 
undertaken to build a £100,000 assembly plant 
for Chrysler. With the established plant of 
Atkinson-Oates in Cape Town and the expand- 
ing plants of General Motors and Fords in Port 
Elizabeth there will be five assembly plants 
near the coast. In addition, Stanley Motors, 
Ltd., is to build an assembly plant for Hudson 
products 10 miles from Johannesburg. It is 





well in hand, a number of forgings are being 





also see whether it could get motive power 





manufactured, and the machining of castings 


also quite likely that British manufacturers 
will enter the field. 
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Industrial and Labour Notes 


The Iron and Steel Industry 


Some comments on the present un- 
certain situation of the iron and steel industry 
are made in the current issue of Man and Metal, 
the journal of the Iron and Steel Trades Con- 
federation. Now that the iron and steel em- 
ployers are understood to have submitted their 
reconstruction plans to the Government, the 
journal says that the next move is with the 
Cabinet, and suggests that an announcement 
should not be long forthcoming. Whilst the 
heavy legislative programme already announced 
may make it necessary to relegate the nationali- 
sation of the iron and steel industry to the back- 
ground, an early decision one way or the other 
is considered to be essential. 

The shadow of uncertainty which now exists, 
the journal urges, should be removed without 
delay, because the present period is a critical 
one for the industry, and large and costly 
schemes of reconstruction have to be begun as 
early as possible if the industry is to be properly 
equipped to hold its own in the future. 

It is also important that those whose welfare 
is bound up with the iron and steel industry 
should know what is likely to be the industrial 
set-up within which they have to develop their 
respective policies. Continuing uncertainty at 
this stage can, it is claimed, have very serious 
repercussions, the effects of which may well 
impose a handicap that will be felt for many 


years. 

On Monday last, March 18th, the Prime 
Minister was asked in Parliament when he pro- 
posed to introduce a Bill to nationalise the iron 
and steel industries. He replied that the 
Government was not yet in a position to make a 
statement about its policy regarding the iron 
and steel industries. 


The Miners’ Charter 


Towards the end of last week it was 
announced that the Minister of Fuel and Power 
had made a reply to the twelve-point charter 
published by the National Union of Mineworkers 
and summarised in THE ENGINEER of January 
18th. 

The Minister’s reply stated that a number of 
the questions raised would be best dealt with by 
consultations between the union and the Coal 
Board, and one of the principal objects of 
Government policy in nationalising the industry 
was to achieve the kind of far-reaching reforms 
and improvements suggested by the charter. 
The Minister said that what he contemplated 
was a joint council for the industry which would 
not only have the duty of supervising the opera- 
tion of comprehensive machinery of concilia- 
tion and arbitration, but would also be com- 
petent to discuss all those matters arising out 
of the Board’s policy in which organised workers 
had a legitimate interest. 

The Minister did not refer in his reply to the 
clause in the charter dealing with two conse- 
cutive weeks’ holiday with pay, and the execu- 
tive of the National Union of Mineworkers: has 
therefore decided to ask for another meeting 
with him. The executive also wishes to discuss 
with the Minister the question of making the 
mining industry a “‘ closed shop.”” This matter 
was not included in the charter, but has since 
been suggested to the Minister as a further means 
of strengthening co-operation in the enforce- 
ment of discipline. 


Reconstruction in the Engineering Industry 

On Wednesday, March 13th, the 
National Engineering Joint Trades Movement 
met the Minister of Supply and Aircraft Pro- 
duction for a resumed discussion on the memo- 
randum submitted to him a few weeks ago 
regarding the reconversion of the engineering 
industry. This memorandum, which was the 
subject of a leading article in our ‘issue of 
February 22nd, recommended the formation of 
an Advisory Engineering Board, and further 


proposals on this matter have now been placed 
before the Minister by the trade unions. These 
proposals, it is stated, deal with the definition 
of the engineering industry for the purposes of 
such an advisory body, and put forward certain 
suggestions as to its functions and constitution. 

During last Wednesday’s discussions between 
the Minister and the Union representatives, 
several points in the new proposals were 
elucidated, and the Minister undertook to con- 
vene a further meeting after he had had dis- 
cussions with other Government Departments 
likely to be interested, and with employers’ 
representatives. 

A statement issued by the National Engineer- 
ing Joint Trades Movement says that it is 
envisaged that the Advisory Engineering Board 
would assist the Minister of Supply to survey 
the tasks and capacity of the engineering 
industry in yelation to the proposed manpower 
budget and national priorities, and could suggest 
ways and means of adapting the industry to 
meet national requirements. This would include 
methods of attaining increased technical effi- 
ciency and low costs per unit, both in particular 
branches of the engineering industry, and in the 
industries which supply its raw materials. 


International Trade Conference 


The world trade conference, which was 
to have been held in the autumn, has now been 
postponed until the early part of next year, and 
the preliminary trade conference between fifteen 
Governments, including Great Britain, which 
was arranged to take place in June, will not now 
be held until September. The countries to be 
represented at this preliminary conference are 
those which have accepted in principle the 
American proposals on the desirability of 
developing multilateral trade. 

Meanwhile, the London Chamber of Com- 
merce has sent a detailed criticism to the 
Government of the proposals on trade and 
employment drawn up by the United States 
Government. The Chamber points out that 
the emphasis throughout that document is 
upon the right of every nation to non-dis- 
criminatory treatment in the markets of the 
world. It is clear that, under these proposals, 
a nation which is not dependent on imports 
from the rest of the world can, without incon- 
venience to itself, restrict imports indiscrimin- 
ately from all nations, whilst claiming its right 
to enter the markets of those nations which 
need imports. The proposals are therefore 
regarded by the London Chamber as danger- 
ously one-sided. It urges that the right of 
nations to claim the benefits of the non-dis- 
criminatory clauses of the proposals should be 
conditional upon the fulfilment of their obliga- 
tion to balance their payments with the rest of 
the world in terms of goods and services; and 
that provisions should be incorporated in any 
international agreement to.ensure that nations 
shall carry out that obligation. 


Surplus Machine Tools 


Speaking in a debate on the disposal 
of surplus Government stores in the House of 
Commons on Monday, March 18th, the Parlia- 
mentary Secretary to the Ministry of Aircraft 
Production, Mr. A. Woodburn, said, regarding 
machine tools, that the Government’s main 
policy was the re-equipping of British industry. 
It was true that the Government wanted to 
recover some money, but its main purpose was 
to try to persuade the British engineering 
industry to modernise itself, and with that end 
in view machine tools were being offered at very 
reasonable rates. 

Dealing with the method of disposal, Mr. 
Woodburn explained that a firm taking over a 
factory in which a machine was situated got 
the first offer of the machine at a price settled. 
If the firm did not want the machine and was 
leaving the factory, any new firm going into the 





factory would have the next. offer,.and after 


that the machine was offered to the gener) 
public. 

The matter of machine tool disposal was als, 
referred to in a speech to the Council of the 
British Engineers’ Association on Thursday, 
March 14th, by Mr. S. F. Steward, Director. 
General of Machine Tools, Ministry of Supply. 
He said that at the present time, after machines 
had been on offer through the Ministry’s 
disposal records for four months, they could be 
purchased for export at prices 20 per cent, 
above those at which they had been offered to 
British industry. It was proposed to reducg 
that period to two months and to remove the 
additional 20 per cent. This would still givs 
British industry ample opportunity to acquire 
the machines through the records, but it would 
provide a better opportunity for the export of 
machine tools for which there was no pressing 
demand at home. 


Coal Production 

Figures relating to the production of 
mined coal in the four weeks ended February 
23rd have now been announced by the Ministry 
of Fuel and Power, and show a weekly average of 
3,497,900 tons, an increase on the average 
weekly output figure for January of 210,200 tons, 
In February, 1945, however, the average weekly 
production was 3,577,700 tons. The labour force 
on colliery books was 697,100 in February— 
1500 more than in January—and there was a 
slight drop in absenteeism. The output per 
manshift worked also showed a small improve. 
ment. 


Strikes in the Automobile and Radio Indus- 
tries 

Work was resumed at the Ford factory 

at Dagenham on Monday, March 18th, after the 

unofficial strike which had been in progress 

since March 8th. The decision to end the strike 

followed a meeting on Friday last between 

representatives of the Ford management and 

of the trade unions, under the chairmanship of 

the Chief Industrial Commissioner of the 
Ministry of Labour. 

The object of this meeting was to find a basis 
on which work could be resumed, and it has been 
stated that the formula agreed upon makes 
possible the immediate revision of the arrange- 
ment of April, 1944, under which the Ford 
Company extended recognition to trade unions 
for the first time. This arrangement, however, 
did not make the same provision for negotiation 
and conciliation as is general in other works. 
It has now been decided that the existing pro- 
cedure and relationship agreement shall be 
revised to provide for full recognition of .rade 
unions for negotiating wages and conditions of 
employment. It is understood that the manage- 
ment will meet the negotiating committee of the 
unions on March 28th for a discussion of the 
workers’ claims. 

Attempts to extend the strike of the Humber 
employees to other engineering works in the 
Coventry area were not successful. The 
Humber dispute related originally to the fixing 
of piecework prices, but later an outstanding 
point concerned the discharge of approximately 
500 workers declared as redundant. An official 
statement issued by the Amalgamated Engi- 
neering Union towards the end of last week 
urged the Humber shop stewards to reconsider 
their course of action and agree to an organised 
return to work, so that negotiations could 
proceed between the management and the 
union officials along with the shop stewards. 
Hopes were expressed on Monday last that 4 
meeting between trade union executives and 
the employers would result in a termination of 
the strike, and, later, it was announced that 
work would be resumed yesterday morning, 
March 21st. 

An unofficial strike in the radio industry 
began at the Cossor works, Highbury, London, 
on March 13th, where approximately 2800 men 
and women employees ceased work over a claim 





for an increase of 2d. an hour in women’s wages. 
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French Engineering News 


(From our French Correspondent) 


Paris, March 15th. 





A pian has been put forward to erect five 
parrages and seven power stations in the Haute- 
Maurienne, which will produce about one 
million kilowatts @ year. Local industries 
between Auguebelle and Lanslebourg have 
utilised water power for some time. The new 
measures will effect a saving in coal besides 
ultimately permitting the electrification of the 
railways. The plan recognises that the height 
of the area above sea level, and the fact that 
puilding will take place over 2000 m. altitude, 
will present some problems, but provided 
economic conditions permit, work is expected 
to start soon. Barrages erected will have} P 
heights varying between 22m. and 63 m., and di 
the masonry necessary for construction will |* 
amount to 800,000 cubic metres. About 
60 million cubic metres of water will be stored. 
Falls for the two main plants at Goula and 
Termignin will be 250 m. and 370m. respec- 
tively, and each barrage will supply an electric 

wer station. It is estimated that the Haute- 
Maurienne plant will not be ready for six 


years: . 
* * *” 


The first warship since the liberation has just 
been launched at Lorient arsenal. The vessel, 
the “ Bison,”’ is a minesweeper of the ‘“‘ Colonial ” 
type, of 647 tons. She will be used at a pilots’ 
school. ‘The ship is 73-80 m. long and 8:48 m. 
wide, and is driven by two 3000 H.P. Sulzer 
engines on two screws, for a speed of 20 knots. 
Her complement will be 100 men. Her arma- 
ment will comprise two anti-aircraft guns 0 
90 mm., and others of smaller calibre, with 
mortars and depth charges. 


* * * 


Monsieur Gouin has now named the members 
of the three new modernisation commissions. 
Monsieur Arrachart, Secretary-General of the 
Building Federation, is President of the Com- 
mission for Building and Public Works; 
Monsieur Caquet, a member of the Institute, is 
President of the Construction Material Com- 
mission; and Monsieur Roy, Director-General 
of the Longwy Steelworks, is President of the 
Steel Commission. Commissions will also com- 
prise representatives of the responsible adminis- 
trations, the workers, and qualified experts. 
First steps will be urgent measures intended to 
produce immediate increases in production. 


* * * 


The fifteenth congress of the Federation of 
Metalworkers recently started at Issy-les- 
Moulineaux. Over 800 delegates were present, 
representing 900,000 members. Rene Poiot, 
secretary of the Paris Metalworkers’ Union, 
presided over the first meeting, and spoke of the 
necessity to produce in order to rebuild the 
country. He said that although production was 
improving, there was still much to be done 
before 1938 production figures were attained. 
He also spoke of the need for progressive im- 
provements in salaries, which would, in turn, 
increase output. Alfred Costes, federal secre- 
tary; spoke of the need to create & powerful 
machine tool industry, which could best be done 
by nationalising the industry. Also 500,000 
light and medium tractors were needed for 
agricultural work, and existing industries would 
have to be developed to meet the need. Speak- 
ing of steel, he gave the following facts :— 
Annual production of the 207 blast-furnaces 
would be 12 million tons of iron and steel ; in 
1938, the 100 to 110 furnaces used produced 
6 million tons ; production for December, 1945, 
was 177,000 tons of iron, 233,000 tons of steel 
ingots, and 153,000 tons of laminated steel 
(that is, 35, 45, and 45 per cent. of 1938 figures 
respectively) ; at the end of February, twenty- 
eight blast-furnaces were working, and by the 
end of April the number should increase to 
thirty-five. It was suggested, however, that 
the best results would only be obtained when the 
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Sir Charles Bartlett, Sir 
W. R. Black, Mr. George 
H. Halliwell, and Mr. R. Open- 
Ministry of Supply, 


Rootes, Sir Miles Thomas, 


shaw. Representatives of the 
the Board of Trade, and the Ministry of War Trans- 
port will also serve on the Coun 
taries of which will be Mr. C. Bennett, 
and Lieut.-Colonel D. C. McLagan, secretary 
of the Society of Motor Manufacturers and Traders, 


cargo traffic on the Great Lakes in 194 
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completed this year. This total, the Minister 
explained, excluded ships having less than 40,000 
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ConstRuUCTION oF MoTtorways.—A recent ques- 
tion in Parliament to the Minister of War Transport 
asked for a statement of the Government’s policy 
struction of a system of motorways 
and whether the proposal to con- 
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which comprises past and 
f mechanical engineer’s 
E.R. Stratford works, is arranging 
reunion dinner at the Great Eastern Hotel, 
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Liverpool Street, on Friday, May 31st. 
desirous of attending are requested to make appli- 
cation as early as possible, 
April 30th, to Mr. A. W. Headley, 
engineer’s department, Stratford, E.15. 


LOcOMOTIVES FOR France.—lIt is 
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Air and Water 


ArrcrarFt Mission To InDIA.—A technical mission 
is leaving for India this week on the invitation of 
the Government of India to advise on the technical 
aspects of the establishment of 
Members of the Mission are Mr. 3. Vv. 
R. Barrett, of the Ministry of 
and Mr. J. D. North and Mr. 
S. P. Woodley, nominated by the Society of British 
Aircraft Constructors, Ltd. 
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ways Transport Department. 
Canadian and United States 
vessels carried 674,280,552 bushels of grain, and 
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has begun on a programme for the improvement of 
Philadelphia’s water supply. 
18 million dollars, includes the rehabilitation and 
enlargement of the present Torresdale, 
Roxboro, and Belmont 
rearrangements, 
tribution conduits. 
filters to operate in series with existing slow sand 
filters which are used as po 
provide double filtration. 
alleviate existing 
pressure, and the work will provide adequate puri- 
ong and distribution 


the upper Delaware 
year by a board of consulting engineers. The con- 
struction of a recommended storage reservoir, regu- 
lating reservoir, 
to begin late this year, 
several years for completion. 
of both plans is the elimination of the present 
Schuylkill and lower Delaware River sources. 


Durland, president 
Company, 
Engineering and Contract Record, that in almost 
every province of Canada electricity undertakings 
have plans for extending 
areas to serve more 


Paape pHa Water Supriy.—lt is reported 
News-Record that.construction work 


The scheme, costing 


Queen Lane, 
filter plants, as well as major 
replacement, and extension of dis- 
Installation of new rapid sand 


lishing filters, will 
The intention is to 
deficiencies in quality and 


facilities to handle the 
a day supply contemplated in 
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River source recommended last 


and deep rock conduits, expected 
will, it is stated, require 
The ultimate aim 


Miscellanea 


CopPpER AND COPPER ALLoys.—Statistics issued 


by the British Non-Ferrous Metals Federation 
show that in the month of January the output in 
the United Kingdom of unalloyed copper products 
was 20,390 tons. The output of brass and other 
copper alloy 
23,010 tons, 
15,680 tons. 
was 4760 tons, the copper content amounting to 
1190 tons. To produce these totals, 
tion of virgin copper was 27,760 tons, 
copper 9500 tons. 


products in the same month was 
the copper content of which was 
The gross output of copper sulphate 


the consump- 
and of scrap 


ELECTRIFICATION IN Canapa.—Mr. D. C. 
of the Canadian General Electric 
Ltd., has recently stated, according to 


RourRaL 


power lines into new rural 
farms and small communities. 
It is estimated that during the next five years 
75,000 additional farms will be added to the 120,000 
already being served by electricity from central 
stations. This extended rural electrification, Mr. 
Durland said, must inevitably result in an in 
demand for electrical goods of various kinds. Not 
only will wiring materials, lighting equipment, and 
appliances be needed for farm use, but all kinds of 
electrically driven farm machinery will also be 
required. 

SwEDEN’s CEMENT InpUsTRY.—According to the 
annual report of the Skanska Cement A.B., which 
controls practically the entire Swedish production of 
cement, 743,000 tons of cement were produced at 
the company’s works during 1945. Building activity 
in Sweden has been on a considerable scale, and the 
consumption of cement was 19 per cent. higher than 
in 1944, and exceeded the previous record year of 
1939 by 7 per cent. The shortage of coal continued 
to place difficulties in the way of production. The 
capacity of the company’s works at Képing in 
Central Sweden will be increased by 160,000 tons, 
when extensions which are now going on are com- 
pleted. Moreover, the company is planning the 
building of a new cement works south of Stockholm, 
to be completed by the end of 1947. It will, it is 
stated, have a productive capacity of about 320,000 
tons a year. 

THE PLANNING AND EQUIPMENT OF SPECIAL 
LrsrariEs.—In view of the interest in recent papers 
on the planning and equipment of special libraries, 
Aslib has been asked to give @ further opportunity 
for the discussion of these problems, and a one-day 
conference will be held at the Royal Institute of 
British Architects, 66, Portland Place, London, 
W.1, on Saturday, April 6th. The planning and 
equipment of university and college libraries will 
form the main subject of the morning session, and 
the afternoon will be devoted to similar problems, 
with special reference to research organisations and 
industrial concerns. An inclusive fee covering both 
sessions of the conference, mimeographed copies of 
the papers to be presented, which will be circulated 
beforehand, and a buffet lunch and tea at the 
R.1.B.A., will be 10s. to members of Aslib and the 
R.1.B.A. and £1 to non-members. Applications 
should be sent to the general secretary, Aslib, 52, 
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Forthcoming Engagements 


Seoretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in thie column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach thie office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Scientific Photography 
T. ek a March 28th.—Caxton Hall, Westminster, 
a “Towards Atomic Photography,”  ; We 

6.30 p.m. 


Electrical Engineering Society 
Thursday, March 28th.—S.E. London Technical Insti- 
tute, Lewisham Way, 8.E.4. ‘‘ Quartz Crystal,” 
R. H. Robins. 8 p.m. 


Institute of British Foundrymen 
Saturday, March 23rd.—Bristot BraNncx : Merchaitt 
Venturers’ Technical College, Unity Street, Bristol. 
“The Foundry,” W. McCormick. 7 p.m.—LINncoLn 
Section: Technical College, Lincoln. ‘‘ Problems 
in Jobbing Ironfoundries,” A. E. McRae Smith. 
2. 45 p.m. 
Monday, March 25th.—SuHEFFIELD Branocx: Royal 
Victoria Hotel, Sheffield. ‘‘ Precision Casting by 
the Lost Wax Process,” A. Dunlop. 7 p.m. 
Wednesday, March 27th—Lonpon Brancu: Charin 
Cross Hotel, Strand, W.C.2. ‘“* The Education an 
Recruitment of Foundrymen,” D. H. Ingall. 7.30 
p-m.—BIRMINGHAM BraNcH : James Watt Memorial 
Inct:tute, Great Charles Street, Birmingham. “A 
Survey of the Mass Production of Small Steel 
Castings,” W. H. Bamford. 7.30 p.m. 
Saturday, March 30th.—E. Mrptanp Brancx : Technical 
College, Derby. Annual meeting. Short Paper 
Competition. 6 p.m. 


Institute of Marine Engineers 

Tuesday, March 26th.—85, The Minories, E.C.3. “ Oil 
Engine Dynamics, with Special Reference to the 
opposed-Piston Engine,” W. Ker Wilson. 5.30 p.m. 


Institute of Road Transport Engineers 
—— March 27th.—BirRMINGHAM Brancy: Grand 
Hotel, Colmore Row, Birmingham. ‘“‘ Develop- 
ments in Hydraulic Braking and Ancillary Equip- 
ments,” F. G. Parnell. 6 p.m. 
Thursday, March 28h—-Lonpon Branou: Royal 
Society of Arts, John Adam Street, Adelphi, W.C.2. 
“ Prevention of Cruelty to Machinery,’ Carlton F. 
Roberts. 6 p.m. 


Institute of Welding 

To-day, March 22nd.—E. Scottanp Brancu: Heriot- 
Watt College, Chambers Street, Edinburgh. Lecture 

on “Under-Water Welding.” 7.30 p.m. 
Wednesday, March 27th—WoLVERHAMPTON BRANCH: 
Victoria Hotel, Wolverhampton. ‘* Non-Destruc- 
tive Testing of Welds,” 8. H. Griffiths. 7 p.m. 
ae cH: Inst. of Civil Engineers, Great 
~—— Street, S.W.1. ‘Plate Edge Preparation 
for Welding by Oxygen Cutting and Gouging,” 
E. Seymour Semper and L. J. Hancock. 5.30 p.m. 


Boe 


Institution of Automobile Engineers 


Tuesday, April 2nd.—Lonpon GrapvuaTes: Inst. of 
Mechanical Engineers, Storey’s Gate, 8.W.1. “Car 
Chassis Frame Design,” Donald Bastow. 5.30 p.m. 


Institution of Civil Engineers 


Tuesday, March 26th.— Drviston: Great 
George Street, 8.W.1. ‘‘Causeways Closing the 
Eastern Entrances to Scapa Flow,” J. A. Seath. 
5.30 p.m. 

Friday, March 29th.—YorxsutrE Assoc.: Royal Vic- 
toria Hotel, Sheffield. ‘Street Design and Three- 
Dimensioné! Planning,” J. Allen. 7 p.m. 

Tuesday, April 2nd.—Arrrort SEcTIon: Great George 
Street, §S8.W.1. “‘Fundamental Considerations 
Affecting Landing Grounds,” Alfred Coode. 5.30 p.m. 

Wednesday, April 3rd.—N.W. Assoc.: Engineers’ Club, 
Albert Square, Manchester. ‘‘ Potomology (River 

6.30 p.m. 


Control),”’ S. Pearson. 


Institution of Electrical Engineers 

To-day, March 22nd.—MEasvREMENTS SEcTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘“‘ Theory 
of Servo Systems, with Particular Reference to 
Stabilisation,” A. L. Whiteley. 5.20 p.m. 

Monday, March 25th.—N.E. CENTRE: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. ‘The Place 
of Radiant Dielectric and Eddy Current Heating 
in the Process Heating Field,” J. L. C. Connell, 
O. E. Humphreys, and J. L. Rycroft. 5.45 p.m. 

Tuesday, March 26th.—E. Miptanp SvusB-CENTRE : 
Loughborough College, Loughborough. “ Recent 
Progress in the Design of the High- oltage Over- 
head Lines of the British Grid System,” W. J. 
Nicholls. 6.30 p.m.—ScorrTisH CENTRE: Ro al 
Technical College, George Street, Glasgow. he 
Control of Electrical Installation Work,” W. R. 
Watson. 6.15 p.m. 

T esday to Friday, March 26th to 29th.—Savoy Place, 
Victoria Embankment, W.C.2. Radiolocation 


To-day, March 22nd.—Mining Institute, Neville Hall, 


Thursday, March 28th.—Inst. of Civil Engineers, Great 


Wednesday, April 3rd.—John Adam Street, Adelphi, 


Tuesday, A pril 2nd.—198, West Street, Sheffield. ‘‘ Some 


Monday, April let.—S. Mrptanp Centre: Technical 
lege, Suffolk Street, ee ee “ Atoms, 
Electrone, and ibone. 6 p.m.— 
N.E. Centre: Royal Station Hotel, Newocastle-on- 
Tyne. Annual general meeting. 6.16 p.m: 
, April 2nd.—N. Miptanp CentRe: Electricity 
0: » Whitehall Road, Leeds. ‘ Three-Phase 
Distribution and Electric Welding and Furnace 
Loads,” Langley Morris. 6 p.m. 


Institution of Locomotive Engineers 


Friday, March 29th.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2. Luncheon. 1 p.m. 


Institution of Mechanical Engineers 


To-day, March 22nd.—Storey’s Gate, 
8.W.1. Annual general meeting. 
Scavenge Diesel ine,” H. 
5.30 p.m. 

Saturday, March 23rd.—YorKsSHIRE GrapvuatzEs: Tech- 
nical College, Keighley. ‘‘ Steel and the Engineer,” 
A. Roebuck. 2.30 p.m.—SouTHERN BRANCH: 
Civic Centre, Southampton. 
in A.C. Turbo-Electric Ship Propulsion,” G. O 
Watson. 2.30 p.m. 

Thursday, March 28th. rs Ww. BRANCH : Engineers’ 
Club, Albert S “* Welding Elec- 
trodes,” I. C. Fitch. 7 45 p.m. 

Friday, April 5th.—Storey’s Gate, Westminster, 8.W.1. 
‘The Evolution of @ Tank Transmission,” H. E. 
Merritt. 5.30 p.m. 


Institution of Production Engineers 


Friday, March 29th.—MAaNCHESTER SEcTION: Mech- 
anics’ Institute, Crewe. ‘“‘ Electrodeposited and 
Allied Finishes,” J. 8. Jones and P. M. Walker. 
7.15 p.m, —Lincotn Svus-Szction: Technical 
College, Lincoln. ‘ Super Finish and its Measure- 
ment,” R. E. Reason. 6.30 p.m.—N.E. SEcTION : 
Gas Offices, St. John Street, Newcastle-on-Tyne. 
“The Production of Pneumatic Tools,’ J. M. Gray. 
6.30 p.m. 

Saturday, March 30th.—NotrincHaM Section: Gas 
Showrooms, Lower Parliament Street, Nottingham, 
“Latest Developments in Welding Technique,” 
H. Martin. 2.30 p.m.—MANCHESTER ~ ages The 
University, Brownlow Street, Live ** Electro- 
none and Allied Finishes, 4 7 S Jones and 

. Walker. 2.30 p.m. 

roe . , Api lst.— YORKSHIRE Section : Hotel Metro- 
— “ Surface Finish in Practice,”’ D. F. 

aoe 


7 p.m. 
Institution of Structural Engineers 
Thursday, March 28th.—11, Upper Belgrave Street, 
8.W.1. “A Commentary on the Draft Code of 
Practice for the Structural Use of Steel in Building,” 
John Mason. 6 p.m. 


Junior Institution of Engineers 


Te-day, March 22nd.—39, Victoria Street, S.W.1. 
“ Chalk Houses,” B. H. Nixon. 6.30p.m.—WEsTERN 
Section: Works of Stothert and Pitt, Ltd., Bath. 
“Gearing and Modern Gear-Cutting Practice,” 
L. Morgan. 7.30 p.m. 

Friday, March 29th.—39, Victoria Street, 
“Salvage,” K. W. Willans. 6.30 p.m. 
Friday, April 5th—WesTeRN GrouP: Merchant 
Venturers’ Technical College, Unity Street, Bristol. 
“Machinery for the Brewery and Allied Trades,” 
K. F. M. Friendship. 7.30 p.m. 

Saturday, April 6th.—N.W. Section: Manchester 
Geographical Society, 16, St. Mary’s Parsonage, 
Manchester. “ Building a Tea Factory in Ceylon,” 
H. 8. Randall. 2.30 p.m. 


Keighley Association of Engineers 

Friday, March 29th.—Devonshire Buildings, Devonshire 
Street, Keighley. ‘‘The Universe Around Us,” 
David W. Dewhurst. 7.30 p.m. 


Liverpool Engineering Society 

Wednesday, April 3rd.—Municipal Annexe, Dale Street, 
Liverpool. ‘‘ The Present and Future Position and 
Development of the Four-Cycle Diesel Engine,” 

H. Desmond Carter. 6 p.m. 


Manchester Association of Engineers 


To-day, March 22nd.—Engineers’ Club, Albert Square, 
Manchester. Annual general meeting. ‘ Current 
Trends in Road on genet Vehicle Design,” Donald 
H. Smith. 6.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 


ond Carter. 





* Marine 


Westgate Road, Newcastle-upon-T: 
Teste,” 


Propeller Blade Vibrations: 
L. C. Burrill, 6 p.m. 


Royal Aeronautical Society 


Full-Scale 


George Street, 8.W.1. ‘“‘The Electrical Measure- 
ment of Strain,” S.C. Redshaw. 6 p.m. 


Royal Society of Arts 


W.C.2. “Jewels and Stones for Industrial Pur- 
poses,” H. P. Rooksby: 1.45 p.m. 


Sheffield Metallurgical Society 


Steel 


Westininster, 
“The Loop 


“ Recent Developments 


Personal and Business 


Mr. J. C. WuLBuEn has been elected Presiden; 
of the Electrical Power Engineers’ Association, 


Mr. E. A. Couzens has been elected President of 
the Institution of Heating and Ventilating Engineors, 


Mr. Percy P. Levy is joining the board of H, p. 
Barnard and Sons, Ltd., metal merchants, Vauxhall, 
8.E.11. 

Mr. A. G. O’Nertx has been appointed chairman 
and managing director of Nalder Brothers anq 
Thompson, Ltd. 

Mr. B. H. Toorp, M.Sc., A.M.I. Mech. E., hag 
been appointed mechanical engineer to the Copper 
Development Association. 

THe RocKWEtt MacuineE Toor Company, Ltd, 
has changed its address to Clifton House, 83, Euston 
Road, N.W.1 (telephone, Euston 2241). 

Mr. JoHN Brown has retired from the genera] 
secretaryship of the Iron and Steel Trades’ Cop. 
federation. His successor is Mr. Lincoln Evans, 


Messrs. Morrison, MARSHALL AND HILL haye 
transferred their address from Kingston-on-Thameg 
to 44-45, Tower Hill, E.C.3 (telephone Royal 146]), 

Mr. A. J. Jack has been appointed London 
manager of Hadfields, Ltd., and Mr. W. H. Salmon 
has been appointed technical sales representative 
for steel castings. 

THe SourHERN Raitway CoMPANY announces 
that Mr. 8. T. Willcox has been appointed tech. 
nical assistant for locomotives, chief mechanical 
engineer’s department, Waterloo. 

Burton, GRIFFITHS AND Co., Ltd., have opened 
a branch office at Gordon House, Carrington Street, 
Nottingham, in charge of Mr. G. H. Taylor (tele- 
phone, Nottingham 2831, Extension 1). 

Mr. C. G. G. Bosowop, Mr. A. 8. Git, and Mr. 
C. E. G. Nye have been elected special directors of 
George Cohen, Sons and Co., Ltd. Mr. R. 8. Ferry 
has been appointed secretary of the company. 

Mr. W. R. SEtwoop has resigned his position as 
manager of the contractors’ plant sales division of 
George Cohen, Sons and Co., Ltd., and is establish. 
ing his plant and machinery business at 79, Ethel- 
bert Avenue, Southampton. 

Mr. CHARLES PULLAN, sales manager of the 
Jarvis Industries Group, has been appointed a 
director of Sir W. G. Armstrong, Whitworth and 
Co. (Ironfounders), Ltd., Armstrong, Whitworth 
and Co. (Pneumatic Tools), Ltd., and Jarrow Metal 
Industries, Ltd. 

Mr. H. H. Harvey has been re-elected President 
of the Gauge and Tool Makers’ Association. Mr. 
F. W. Halliwell has been re-elected Chairman and 
Mr. H. S. Holden, Vice-Chairman; Mr. A. Bell has 


$.W.17 been elected hon. treasurer. 


Mr. E. C. Grete is resigning for health reasons 
the post of chief labour officer of the United Steel 
Companies, Ltd., which he has held for the last 
twenty-four years. Mr. Desmond Halahan has 
been appointed to succeed him. Mr. Greig will 
continue to serve the organisation as labour con- 
sultant. 

Mr. Rouanp Fivncu has retired from the position 
of joint managing director of I.C.I., Ltd. (Metals 
Division), and has joined the staff of the British 
Non-Ferrous Metals Federation. He will continue 
te act as Chairman of the International Relations 
Sub-Committee of the Federation and Chairman of 
the Non-Ferrous Metals Export Group. 

E. H. Jones (Macuine Toots), Ltd., Edgware 

Road, The Hyde, N.W.9, announces that conse- 
quent upon the death of Mr. E. H. Jones, Mr. 
E. J.M. Jones has been appointed managing director. 
Other recent appointments include Mr. G. C. 
Hibbert, general manager; Mr. L. E. Jones, 
manager of the gauge and instrument section ; Mr. 
W. L. Robson, chief production engineer ; and Mr. 
Rowden, chief buyer. 
AVELING-BarForD, Ltd., Grantham, announces 
the formation of a new subsidiary to be known as 
Barford (Agricultural), Ltd. It will manufacture 
Barford dairy equipment and the agricultural 
machinery of Wm. Henderson and Sons (Scotland), 
Ltd. Mr. Edward Barford is the chairman and 
managing director of the new company, Mr. E. E. 
G. Odds, assistant managing director, and Mr. 
C. L, Parsons, general manager. 








Contracts 


Fre~pinc AND Pratt, Ltd., Gloucester, have 
received an order from the Argentine State Railways 
for a complete plant to manufacture railway tyres 
and axles. The plant, which will be erected in the 
railway shops at Cordova, includes several high+ 








Convention, 9.30 a.m. each day. For programme, 
see page 257, Tas Excnrem, March 16. 


mee aE Ig in pig Doty Heat-Resisting 
Castings,” L. K. Royston. 6:30 p.m. 


power hydraulic presses, accumulators, and pumps, 
with considerable ancillary machinery. 
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A Seven-Day Journal 


Metrology Symposium 


On Thursday of last week, March 2lst, a 
up of short lectures was given at the Royal 
Society, Burlington House, W.1, dealing with 
the principal units and standards used in scien- 
tifie measurements. Sir Charles Darwin, 
Director of the National Physical Laboratory, 
opened the meeting by referring to the fact 
that the importance of metrology in science, 
industry, and commerce was not open to doubt, 
but that there remained a tendency amongst 
scientific workers to leave the study and develop- 
ment of the subject to specialists. He thought 
for this reason that the symposium would pro- 
yide an opportunity for reviewing the achieve- 
ments of metrology. The speakers would refer 
to the accuracy attainable in the realisation of 
the units and to the precision which was prac- 
ticable in modern industrial measurements. 
The lectures were then given, each by a member 
of the N.P.L. staff. Mr. J. E. Sears reviewed 
the history of length standards, with reference 
to the merits of end-standards and _line- 
standards, methods of construction of standards, 
and the specification of temperature and coeffi- 
cients of expansion. Length standards in terms 
of the wavelengths of light were reviewed by 
Mr. H. Barrell, who stated that the adoption of 
such a natural length standard might soon be 
possible and desirable. Mr. F. A. Gould gave an 
account of the primary standards of mass and 
of the degree of accuracy attainable in their 
comparison, together with reference to the 
stability of the standard pound and kilogramme. 
He reviewed the technique of making mass com- 
parisons at the N.P.L., and showed interesting 
slides of the apparatus in use. Dr. L. Hartshorn, 
discussing electrical standards, mentioned that, 
although the practical standards were the ohm 
and the volt, work on their determination 
ultimately depended on mutual or self-induct- 
ances. Mr. J. A. Hall, referring to the tem- 
perature scale, briefly reviewed existing know- 
ledge of the absolute scale, and the accuracy 
with which it can be reproduced on the inter- 
national temperature scale. He then described 
present-day techniques with the resistance 
thermometer, thermo-couple, and optical pyro- 
meter, with special reference to the determina- 
tion of some of the high-temperature fixed 
points. Members and visitors were able to 
inspect in the ante room an exhibition of historic 
and present-day standards of length and mass. 


Technical Education 

THE subject of technical education was 
debated in the House of Commons on the motion 
for the adjournment on Friday last, March 22nd. 
The Parliamentary Secretary to the Ministry of 
Education, Mr. Hardman, replied to various 
points raised during the debate, referring in 
particular to the report of the Percy Committee, 
which recommended, amongst other matters, 
the establishment of regional councils for further 
education and the establishment of regional 
academic boards for higher technology. Mr. 
Hardman stated that, as soon as these regional 
councils had been set up, it was the Ministry’s 
intention to establish the National Council for 
Technology, for co-ordinating the work of the 
regions and ensuring that a comprehensive 
national view was taken and provision made. 
The chief functions of the regional councils 
would be to link up local education authorities 
with the universities and, equally important, 
to link up education with industry. In this 
way, Mr. Hardman said, developments to meet 
the needs of industrial personnel would be 
ensured. Another recommendation of the 
Perey Committee was the desirability of improv- 
ing the status of major technical colleges, and 
about this Mr. Hardman stated that local 
education authorities were being encouraged to 
establish strong governing bodies representative 
of industry and the authorities. The Minister 
of Education was proposing to ask the local 
education authorities to give considerable 
executive freedom to those governing bodies. 
In a circular which was now being prepared, the 





first reference was made to national colleges— 
another recommendation of the Percy Com- 
mittee. At the present time, Mr. Hardman dis- 
closed, discussions were taking place with 
various industries for the establishment of such 
national colleges. 


Disposal of Government-Owned Ships 


_ In a Journal note of February Ist we out- 
lined the plan for the disposal of Government- 
owned ships. The ships are divided into four 
groups, the first of which, Group I, includes 
cargo liners driven by steam turbines or oil 
engines, deep sea motor and steam tramps, 
cargo vessels of intermediate size, and steam 
and motor tankers. It is stated that the total 
price paid by shipping firms exceeds by about 
£2,250,000 the basic prices placed on the ships 
on which tenders were made. The highest 
basic prices were £583,000 for the two 
refrigerated cargo liners, the ‘*‘ Empire Wessex ” 
and the “‘ Empire Mercia,” which have not yet 
been completed. These two ships were acquired 
by the Port Line, Ltd., and the Blue Star Line, 
Ltd. In Group II (a) are a great many steam- 
driven deep sea tramps, some of them partially 
refrigerated ; also some colliers, steam and 
motor coasting vessels, small tankers, and crane 
ships. Of the 192 ships in this group, 65 have 
aready been sold at nearly £1,000,000 above the 
total basic price, while a further 53 ships in 
this group have been chartered. In Group IT (b) 
there are several deep sea tramp ships, mostly 
built in Canada. Of these, 38 have been sub- 
chartered. It is stated that the total amount 
realised by sales in Groups I and II is 
£19,507,000, while, in addition, the annual 
charter hire money will amount to about 
£1,080,000.  ~ 


London Airport 


On the occasion of the visit of members of 
the House of Commons and the House of Lords 
to Heathrow airport, near Hounslow, on 
Monday, March 25th, the Minister of Civil 
Aviation, Lord Winster, announced that in 
future this airport will be known as the London 
airport. Lord Winster confirmed that the air- 
port is to be extended by taking in further land 
on the north side of the Bath Road, but that 
work, he said, would not begin until 1950, so 
that there would be no substantial demolition 
of houses or other property before that year. 
The present airport was described and illus- 
trated in our issue of January llth. It is now 
proposed to construct six runways, arranged in 
three parallel pairs about a centrally placed 
terminal building. The three first runways are 
to be probably finished by July. If required, 
it is proposed to increase the length of the main 
runway from its present 9000ft. to 15,000ft. 
The control building, apron, and hutments 
which were built for Royal Air Force use are 
to be modified to meet traffic requirements, but 
at a later date they will be superseded by 
permanent buildings in a central position. 


Young Scientists and Industry 


In a recent memorandum to Mr. Isaacs, the 
Minister of Labour, the National Union of 
Manufacturers stresses the need of young 
scientists and technicians for the development 
and modernisation of. our industrial processes 
and the maintenance of our competitive position 
in world trade. The National Union points out 
that during the war there has been practically 
no intake of these young people into industry. 
Technically trained minds are urgently needed, 
it says, in the textile, plastics, and aircraft manu- 
facturing and other industries, if we are not to 
fall behind the United States of America. In 
the case of those taking full courses at the 
universities, or at technical or science schools, or 
those employed in works laboratories, and 
research departments, who are continuing their 
education at evening classes with a view to an 
external degree or certificate, the National 
Union urges most strongly that with the present 





need for their services arrangements should be 
made for their exemption from calling up for 
service in the Armed Forces, or if that is not 
feasible for their calling up to be deferred until 
their training is completed. The case of the 
apprentice who is training to become a_ skilled 
craftsman should, if the Government’s need for 
recruits will permit, be treated in a similar 
manner. 


Retirement of Mr. R. P. Sloan 


Foi.ow1ne the annual meeting of the North- 
Eastern Electric Supply Company, Ltd., at 
Newcastle-upon-Tyne, on Wednesday, March 
27th, the retirement is announced of Mr. Robert 
Patrick Sloan, the chairman of the company, 
who, it is stated, wili still act in an advisory 
capacity. Mr. Sloan was born in Aberdeen in 
1874 and was the son of the late John M. 
Sloan, M.A. He received his education at 
Watson’s College and Heriot-Watt College, 
Edinburgh, and at the Finsbury Technical 
College, London. He was apprenticed to 
Siemens Brothers at Woolwich, with which firm 
he gained further technical experience. Early 
in 1900 Mr. Sloan was one of the first engineers 
to join the staff of the late Sir Charles Merz and 
Colonel William McLellan at Newcastle. In 
1903 he was appointed the manager of the New- 
castle-upon-Tyne Electric Supply Company, 
which later became the North-Eastern Electric 
Supply Company, Ltd. In 1915 he became a 
director of the company and was elected its 
chairman and managing director in 1921. 
When he joined the undertaking in 1903 its 
total capital expenditure was about £1,000,000, 
the number of units sold about 10 million per 
year, and the supply area some 185 square 
miles. The progress achieved may be gauged by 
comparing the above figures with those for 
1945, when the connections to the company’s 
system amounted to some 1,328,000 kW. At 
that time the company’s total capital expendi- 
ture had risen to nearly £21,000,000, the units 
sold to customers more than 1,814,000,000, with 
an area of supply of 5640 square miles. Mr. 
Sloan is a member of the Central Electricity 
Board and a Vice-President of the Institution of 
Electrical Engineers ; he has held directorships 
in several power companies. He is a Past- 
President of the British Electrical Development 
Association, the Incorporated Association of 
Electric Power Companies, and British Electrical 
and Allied Industries Research Association. He 
is also a member of the British National Com- 
mittee of the World Power Conference, the 
Grand Council of the British Federation of 
Industries, and the King’s College Council of 
Durham University. In 1919 his work for the 
nation was acknowledged by the bestowal of 
the C.B.E. We wish Mr. Sloan many happy 
years of well-earned retirement. 


Closing of St. Mellons Inland Port 


Ir is announced that the one-time secret 
inland port at St. Mellons, near Cardiff, which 
during the war handled hundreds of thousands 
of tons of goods traffic that passed between 
the South Wales ports and other parts of the 
country, has just closed down. At the beginning 
of the war, when vast tonnages of various kinds 
began to pour into the ports of Cardiff, Swansea, 
Newport, Barry, and Port Talbot, the need for 
an inland sorting port was felt, and the con- 
struction of the depot at St. Mellons was begun 
in 1941. Four large transit sheds were built 
and extensive rail and road accommodation was 
laid out covering in all about 85 acres. The 
depot was put into operation in the early part 
of 1942. From that time onwards it was fre- 
quently worked under pressure, and in 1944 
no fewer than 164,000 tons of traffic were 
received, sorted, and reloaded at St. Mellons. 
Now that the need is over, and with the end of the 
Port Emergency Committees, and the consequent 
rescinding of the Control of Traffic of Ports 
Orders, the St. Mellons depot has been closed 
to commercial traffic. It is still being kept open 
by a Government Department for its own use. 
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The ‘Tennessee 


and the War 


No. V—(Continued from page 262, March 22nd) 


Fontana Dam 


erent A DAM was started in January of 
1942, and closure was effected and the 
impounding of water started on November 
7th, 1944. Apart from the speed with which 
that structure has been reared, the Fontana 
project is notable because the dam has a 
maximum height of 480ft. and is the highest 
dam east of the Rocky Mountains. It con- 
tains a total volume of 2,795,000 cubic yards 
of concrete and is the fourth largest all- 
concrete dam in the United States. The 
surroundings of the Fontana dam differ 
greatly from those at Kentucky dam. 
Fontana dam is on the Little Tennessee 
River, about 60 miles above the mouth of 
that stream, one of the main tributaries of 





Valley Authority 


power station and a structure for dissipating 
the energy for an overflow spillway of a size 
capable of dealing with a flood flow of the 
possible maximum assumed for that site on 
the Little Tennessee River. The solution 
adopted called for placing the power station 
at the toe of the dam, with the switch yard 
nearby on the canyon floor, and disposing 
of spillway flows through tunnels—Figs. 22, 
23, and 24. Fontana dam is a short way 
upstream from the Cheoah dam, which backs 
up the river close to the new structure, and a 
tail-race channel was excavated in the bed of 
the river to make the fullest use of the avail- 
able head down to the Cheoah pool. This 
disposition, so it is claimed, makes for a 
more economical lay-out than the use of an 
intake structure, power tunnel, and surge 





FIG. 22-FONTANA DAM—NOVEMBER, 


the Tennessee River, and has been erected 
in a gorge in the rugged region close to the 
Smoky Mountain National Park. To assure 
the desired storage capacity of the reservoir, 
so created in a narrow valley with steep river 
slopes, the dam had to be of great height. 

The tributary drainage area has an expanse 
of 1571 square miles, and the average stream 
flow is 3970 cubic feet a second. The reser- 
voir is capable of impounding the equivalent 
of 39 per cent. of the average annual flow, or 
1,127,300 acre-feet. The project was strate- 
gically located for integrated operation with 
five established developments of the Alumi- 
nium Company of America on the Little 
Tennessee watershed, and will be counted 
upon to increase power production by 
2000 million kilowatt-hours during a year of 
average stream flow. 


GENERAL ARRANGEMENT OF WORKS 


The design for the Fontana dam was 
developed to produce a simple structure com- 
posed of convenient-sized identical elements 
so as to facilitate large-scale mass-production 
operations. These ends were attained as 
evidenced by the rapidity with which the 
work was done. Because of the narrowness 
of the valley in which Fontana dam is set, 


tank, but it did necessitate embedding three 
penstock liners in the body of the dam and 
the location elsewhere of all outlet works, 
both temporary and permanent. 

There are two tunnels, with a driven dia- 
meter of 37ft. and finished inside diameters 
of 34ft., after lining, that were excavated 
through the left abutment and permitted con- 
struction to be carried on with a single diver- 
sion stage. The tunnels have since been con- 
verted to serve as the outlet from the main 
spillway which is separate from the body of 
the dam; and its low concrete structure, 
with sluice gates, is along the crest of the 
ridge of the left abutment. 

A trunk line railway delivered essential 
materials to the dam site, but the construc- 
tion yards were placed downstream from the 
dam, and to provide a connecting route for 
both rail and lorry traffic, a tunnel was driven 
through the rocky shoulder of the right abut- 
ment of the dam, near the level of the floor 
of the canyon. This tunnel was originally 
of horseshoe section and only large enough to 
provide sufficient height for railway clear- 
ances. It has since been converted to a low- 
level outlet, at El. 1338, and it has had several 
functions to perform in its latter adaptation, 
and may have a further use during the 
operation of the completed dam. As a low- 


end with concrete and given an inside dj, 
meter of 15ft. Below the heel of the dam, 
plug was inserted with a 5ft. 8in. by 10% 
opening through the plug, and a hydraulically 
operated sliding gate was installed to act 4, 
an emergency closure. On the dow. 
stream face of the plug there was mounted a, 
84in. Howell Bunger valve capable of regu. 
lating discharges up to 5000 cubic feet , 
second, and just downstream from tha 
valve there is an energy dissipator that was 
developed in the T.V.A. laboratory, This 
device will reduce the high velocity discharg, 
of the valve to the rate of 30ft. to 40ft. per 
second, and the water will flow thence to the 
final dissipating structure at the edge of the 
river channel. During the plugging of the 
two diverting tunnels upstream from the 
points where the spillway shafts meet them 
the low-level outlet provided a passage for 
water from the basin above the dam, and after 
the reservoir fills for the first time the low. 
level outlet will supplement the main spill. 
way in the control of the reservoir. Finally, 
the low-level outlet will afford a way to 
empty the reservoir, should such a course be 
necessary in the future, and that operation 
would be practicable during a period of low 
flow. 

. Despite model tests and careful hydraulic 
computations, the designing engineers of the 
T.V.A. had some doubts about -accepting, 
without reserve, the results of their figures 
and experiments in view of the novelty and 
the magnitude of Fontana dam. Therefore, 
to be on the safe side, they have given the 
dam a subsidiary or emergency spillway that 
has a fixed crest, 184ft. long, at El. 1715. 
The overflow crest of this spillway is a small 
arch dam, placed about 600ft. from the west 
abutment of the dam. There is a cushion 
pool immediately behind the dam, and the 
discharge is carried through the adjoining 
ridge by a short concrete-lined tunnel which 
can discharge into a secondary valley that 
joins the river at a point half a mile below 
the Fontana dam. 


GRAVITY Dam 


The main body of Fontana dam is a gravity 
bulkhead section having a maximum height 
of 480ft. and a crest length, exclusive of side 
abutments, of 1750ft. The rock at the site 
consists of quartzite and phyllite, with many 
intermediate gradations, but the formation 
as a whole is of very great strength. As con- 
siderable jointing was found in the rock and 
also weathering along the joints to appre- 
ciable depths, consolidation grouting was 
resorted to over the full area of the founda- 
tion, and near the upstream face a grout 
curtain, extending 150ft. below the founda- 
tion level, was provided. Behind that curtain 
drain holes, 3}in. in diameter and on lOft. 
centres, were sunk to a depth of 50ft. in the 
rock, and these holes are counted upon to 
relieve uplift pressure and serve to drain 
seepage water into the drainage gallery. In 
section, the dam is triangular with a down- 
stream back batter of 0-76 and the apex 2ft. 
above the maximum surcharge pool elevation. 
The upstream face is vertical except for 
5-on-1 batter for the lower 100ft. above the 
rock, in the maximum section. The maximum 
principal stress from cantilever action is 
510 lb. per square inch. 

The dam is divided into blocks by trans- 
verse contraction joints, 50ft. on centres, and 
by three temporary longitudinal joints, 83ft. 
to 103ft. on centres. The longitudinal joints 
were introduced as a means of reducing tensile 
stresses developed as the dam cooled from 
its maximum to its final stable temperature. 
The reasons for the course followed in plan- 
ning the joints for this dam have been 
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adolf A. Meyer, of the engineering staff of 
the T.V.A., in this manner :— 

“In general, the means of limiting tensile 
stresses from shrinkage follow the procedure 
developed by the Bureau of Reclamation 
for large dams. The highest stresses occur 
near the foundation, where the restraining 
influence of the rock prevents any yielding 
torelieve volume changes. Above the founda- 
tion the stresses gradually decrease. The 
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FiG. 23-PLAN OF FONTANA WORKS 


distance at which they become negligible is 
a function of the base length of the dam 
block. By introducing these longitudinal 
contraction joints, the restrained zones are 
substantially reduced. In a dam without 
such joints, there would be a substantial 
restraint caused by the foundation in 50 per 
cent. of the volume. With these joints, the 
influence of foundation restraint is reduced 
to about 15 per cent. of the volume. By care- 
ful arrangement of the placing schedule, and 
by artificial cooling of the concrete placed 
within these restrained areas, shrinkage 
stresses are kept within safe limits. 

“In order to permit reconstituting the com- 
ponent sections of the dam into a structural 
unit before applying reservoir load, a cooling 
system to extract all heat above final stable 
temperature is being installed throughout 
the concrete mass. Cooling coils made up 
of thin-walled steel tubing, lin. in outside 
diameter 17 gauge, are being placed at the 
bottom of each lift. The typical lift is 5ft. 
high, although during the warm season 2}ft. 
lifts are being used in highly restrained zones. 
The standard spacing of the cooling coils is 
6ft. 3in., but closer spacings are used in 
highly restrained zones to reduce tempera- 
ture rise and hence subsequent temperature 
drop. Normally, river water is used for 
cooling. A refrigeration plant of 250-ton 
capacity is, however, provided to supple- 
ment this, and to function under conditions 
requiring colder water than may be availabe 
from the river. 

“ For the keys in the longitudinal contrac- 
tion joints, which transfer shears across the 
joints after grouting, two types have been 
adopted. At the two downstream joints, 
where high-shear stresses prevail, the keys 
are shaped to obtain high efficiency. But 
because moving of the forms to which these 
deep keys are attached involves extra expense 
during construction, a simpler, but less effi- 
cient, key was adopted at the upstream joint, 
where stresses of much lower intensity have 
to be transferred. As the upstream joint 
represents more than half the joint area, it 
is evident that a worth-while saving is 
omg by using the two different types of 
eys.” 

The transverse joints, which act as con- 
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except in a zone about 40ft. high, adjacent to 
the base, in which all joints were keyed and 
grouted. That limited amount of joint treat- 
ment was deemed helpful during the grouting 
of the longitudinal joints. In a small area 
near the upstream face, the grouting zone 
was extended up to El. 1400, so as to seal 
the joints effectively where maximum reser- 
voir pressure develops. Above the grouting 





zone, two copper seals were used in the con- 
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stream sections of the erstwhile diversion 
tunnels which have become an integral part 
of the main spillway system. The lower part 
of each sloping shaft has a diameter of 34ft., 
corresponding with that of the final diameter 
of the lined section of each diversion tunnel. 
The upper part of each shaft has a funnel- 
shaped section, which was decided upon after 
extensive tests in the T.V.A. hydraulic 
laboratory. This was done to guide the 
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traction joints. Between the seals, an open 
hole 8in. in diameter, was provided that 
could be used for an asphalt stop in case of 
seal failure. To make inspection and any 
needed repair work possible in the sealing 
zone, there is a shaft, 3ft. in diameter, 
behind: the seals. Holes, 8in. in dia- 
meter on lOft. cen- 
tres, formed in the 
concrete, extend the 
full height of the 
dam to relieve uplift 
pressure within the 
body of the structure. 

Mass concrete con- 
tained about 0-8 barrels 
of cement per cubic 
yard, while the face 
concrete contained 
approximately 1-1 
barrels. Because no 
low-heat cement was 
available, owing to 
the war condition, 
type B “ modified ” 
Portland cement was 
used throughout. 
Coarse and fine aggre- 
gates were processed 
from rock quarried 
about a mile below 
the dam. The con- 
crete was placed up 
to El. 1475 from 
a trestle located 
between the two 
upstream longitudinal 


place concrete up to 

the top of the dam, 

this main trestle being supplemented by 
a small and shorter structure near the toe 
of the dam. 


Sprntpway GATES AND SLUICE OUTLETS 


The main spillway gates and sluice outlets 
are over the erstwhile two diversion tunnels. 
Two 35ft. by 35ft. Tainter gates, and three 
5ft. 8in. by 10ft. sluices, discharge into each 
of the two shafts, which have a slope of 





traction joints, were left permanently open, 


45 deg. The shafts discharge into the down- 
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joints. Later, the 
trestle was raised to 
a@ higher level to on, 
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THROUGH FONTANA DAM 


water from the gates or sluices, or both, with 
the least possible disturbance, to the standard 
round section, which is reached only at 
El. 1482, i.e., 228ft. below the normal pool 
level. The four Tainter gates are arranged 
so as to form two converging spillway 
sections to assure optimum conditions at 


25—FONTANA POWER STATION 


the funnel transition. The gates have indi- 
vidual hoists, but a single motor-operated or 
a hand-operated auxiliary so handles each 
pair that gates will always be open the same 
amount and the flow into the funnel will be 
symmetrical. The gates have a special over- 
flow crest at El. 1710, designed to permit 
surcharging the reservoir to El. 1715 without 
operating the gates. This provision adds to 
the flood-control benefits of the reservoir, 
and, further, protects the gates from damage 
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if, under any condition, they cannot be 
operated. 

The six sluices in the main spillway have 
their centre line at El. 1590, and they are 
able to discharge 23,000 cubic feet per second 
when the reservoir level is at El. 1710, and 
20,000 cubic feet per second when the surface 
of the reservoir is at El. 1685. In this way 
the sluices afford control of the reservoir to 
a considerable extent when the level of the 
pool is below the spillway crest. The sluices 
are protected by trashracks and are con- 
trolled by hydraulically operated slide gates 
arranged in duplicate. The gates are 
designed to operate so as to deliver a 
symmetrical flow to the tunnel. Each 
tunnel was designed for a maximum 
flow of 95,000 cubic feet a second, and 
the gross head is more than 400ft. 
The solution of energy dissipation below 
the downstream portals was arrived at, 
after testing a number of different 
designs in the laboratory, and it took 
the form of a bucket about 75ft. long, 
modelled so as to deflect the discharge up 
into the air and at the same time to direct 
it toward the middle of the river channel. 
The jet so produced is a wide and very long 
one, but by the time it reaches the river 
channel its scouring action should be “ very 


moderate.” At least, that is what the 
laboratory tests indicated. 


PowER INSTALLATION 


Fontana dam has been designed for a 
power installation of three generating units, 
each of 67,500-kW capacity, but only two 
of them are now being installed. The power 
station—Fig. 25—is immediately down- 
stream from the main dam, and its sub- 
structure is separated from the dam by a 
longitudinal contraction joint. The unit 
spacing of 56ft. has allowed the use of 50ft. 
dam blocks without causing too great excen- 
tricity of the intakes in the blocks. The con- 
sequent narrow tailrace is close to the left 
bank of the river, but enough room is left 
between the channel and the canyon wall for 
the switchyard and the access road, without 
the use of tailrace retaining walls. The build- 
ing of the Fontana dam necessitated the con- 
struction of 30 miles of secondary and 
tertiary roads, and the partial inundation of 
a branch of the Southern Railway system, 
and res:ting entailed the construction of 
16 miles of railway through extremely rugged 
territory that called for the excavation of 
approximately 2,800,000 cubic yards of earth 
and rock. . 





(T’o be continued) 
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| ere the reading of the Presidential 
Address, as recorded in our last issue, a 
paper, entitled ‘‘ The Intercrystalline Corro- 
sion by Sodium Chloride of a Wrought Alumi- 
nium Alloy Containing 4 per cent. of Copper,” 
by J. D. Grogan, was read by the author. 


INTERCRYSTALLINE CORROSION BY 
SODIUM CHLORIDE. OF A WROUGHT 
ALUMINIUM ALLOY CONTAINING 4 PER 
CENT. OF COPPER 

By J. D. Grocan, B.A., Member 

When a wrought aluminium-copper alloy con- 
taining 4 per cent. of copper, cooled in air from the 
solution heat treatment temperature, is exposed to 
attack by solutions of certain acids, e.g., hydro- 
chloric acid, the incidence of attack falls mainly on 
the grain boundaries and the material becomes 
brittle. When caustic soda is the corroding agent 
general attack occurs, and round shallow pits are 
formed in the grain boundaries ; the material does 
not become brittle. When the alloy is exposed to 
sodium chloride solution in the presence of air, 
oxygen concentration cells may develop. Areas 
deficient in oxygen become anodic, and here the 
hydrochloric acid intercrystalline type of attack 
occurs. Other areas with higher oxygen concentra- 
tion become cathodic, and here the caustic soda non- 
embrittling type of attack develops. 

The mode of attack of hydrochloric acid on the 
material quenched in cold water is different and 
occurs along certain atomic planes of the crystals ; 
whole crystals may be eaten away, while the 
boundaries remain relatively free from attack. 


DIscussIoNn 


Dr. U. R. Evans said he was particularly 
interested in this paper, since intercrystalline 
corrosion of duralumin under tensile stress 
in sodium chloride solution was being studied 
at Cambridge by Mr. D. Whitwham. The 
results obtained in that work agreed with 
those of the author on the 4 per cent. alloy in 
various liquids in showing that anodic treat- 
ment produced quickly the results obtained 
more slowly on simple immersion without 
applied E.M.F. However, they differed in 
one respect, since, on duralumin in sodium 
chloride solution, localised attack was pro- 
duced almost solely around inclusions of 
CuAl,. Alloys which had received certain 
heat treatments contained large numbers of 


stress, they suffered intercrystalline cracking. 
In the absence of stress, pitting or grooving 
was still produced around inclusions, but the 
pits remained rounded instead of becoming 
pointed. The special attack noticed around 
precipitated particles of CuAl, had been 
ascribed by American and Russian investi- 
gators to local impoverishment in copper, 
which was considered to make the zone 
bordering along the inclusions anodic towards 
th® rest of the specimen. If this were the 
correct explanation, one would expect attack 
to become general when the specimen was 
subjected to anodic treatment with externally 
applied E.M.F.; actually pitting _ still 
remained localised around CuAl, particles-— 
as was first shown by Dr. Desch in 1915, and 
had been repeatedly confirmed by Whit- 
wham; indeed, the distribution of attack 
remained very similar to that produced more 
slowly in the absence of an external E.M.F. 
This could best be explained if it were 
assumed that the film covering the region 
around the precipitated particles was less 
protective than that covering the main part 
of the solid solution, nor would such a state 
of affairs be surprising. Poor protective 
qualities might be expected locally in a film 
at places where segregation of copper atoms 
had taken place, even if no actual crystals of 
CuAl, had become visible under the con- 
ditions of heat treatment. This might 
explain why the author’s alloy, notwith- 
standing the absence of microscopically 
visible CuAl, particles, was susceptible to 
intergranular attack when cooled in air, 
although not when quenched in cold water. 
At the same time it would be interesting to 
know whether, under higher powers, very 
small particles might not be detected. Mr. 
Whitwham had used electro-polished sur- 
faces and a magnification of about 500 in 
showing the particles along the grain bound- 
ary on dural. The reason why on dural 
rounded pits were produced in the absence of 
stress, was doubtless to be found in the fact 
that anodic attack was directed preferen- 


pit, where the stress concentration Wag 
greatest, instead of being distributed over the 
whole surface of the pit. He doubted 
whether differential aeration played any very 
serious part in intergranular corrosion of 
these alloys under ordinary circumstance 
although it might be the cause of speciaj 
attack at the crevice where wax had been 
applied to an uneven surface, as the author 
had done. 

Dr. Marie Gayler expressed regret that this 
paper had not been published with another 
paper soon to be published, because the two 
were more or less complementary. The 
author had mentioned that no undissolved 
constituent was observed in his slowly cooled 
specimen. Having tried various reagents 
she had found that there was a material in the 
grain boundaries which was revealed by 
etching with hydrochloric acid, and appa. 
rently there was a difference between etching 
with hydrochloric acid and nitric acid. These 
constituents in the grain boundaries rather 
helped to explain the author’s results. There 
was also a difference in specimens aged at 
room temperature. 

Dr. F. Wormwell, speaking on behalf of 

Dr. W. H. J. Vernon, of Teddington, and 
himself, asked the author if he had any 
explanation of the absence of intercrystalline 
corrosion in the material after quenching in 
cold water. Was there a structural or metal- 
lographic explanation that would account 
for the different properties of the grain 
boundary ? He was particularly interested in 
the author’s experiment in which a flat strip 
of alloy was exposed to NaCl solution in the 
horizontal position. The effects described 
were that the upper side was very little 
attacked, and the attack was more largely 
concentrated on the under side, particularly 
where the specimen was probably shielded 
by adjacent wax. It was highly probable, 
as the author suggested, that the upper side 
was acting as the cathode, and the under 
side as the anode, of a galvanic cell. The 
author further explained this distribution as 
being due to the greater aeration of the upper 
side of the specimen, but it had to be remem- 
bered that the upper side of the specimen was 
polished, and the under side unpolished. One 
was left wondering whether, in fact, the 
difference in surface condition had not had a 
good deal to do with the distribution. Inci- 
dentally, he asked whether the under side 
had received any kind of surface preparation, 
or was it in the same condition as the upper 
side. Also, had a similar experiment been 
tried with the specimen reversed, viz., with 
the polished side underneath and the un- 
polished side uppermost ? 
The author said he would reply in writing. 
The first paper taken on Wednesday after- 
noon, March 13th, was “Damping Capacity 
and the Fatigue of Metals,” by R. F. Han- 
stock and A. Murray. The official abstract 
runs as follows :— 


DAMPING CAPACITY AND THE FATIGUE OF 
METALS 


By R. F. Hanstock, Ph.D., and A. Murray 


Fatigue phenomena in aluminium alloys have 
been investigated by observing changes in the 
damping capacity of the material during con- 
tinuous vibration at surface shear stresses up to 
10 tons per square inch. A high frequency of stress 
alternation—of the order of 1500 cycles per second— 
is employed, the specimen being freely suspended 
and vibrated torsionally at the resonance frequency. 
The alternating torque is applied electro-magnetic- 
ally, and the maximum surface shear stress deve- 
loped depends on the damping capacity of the 
specimen. 

Changes in damping capacity of the specimen 
during vibration at a stress above a critical value 
are associated with strain-hardening and fatigue, 
the former being indicated by a gradual decrease, 
and the latter by a gradual increase, in the damping 
capacity. 








these inclusions along the grain boundaries, 
and, if immersed in sodium chloride under 


tially against the part at the bottom of the 


Increase in damping occurs as a result of the 
formation of fatigue cracks, and at a given vibrae 
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tional stress it appears that the time rate of this 
increase may be indicative of the endurance of the 

terial. 
mM pxamination of selected materials, including a 
0-6 per cent. carbon steel, shows that the relation 
between damping capacity and magnitude of the 
vibrational stress depends very sensitively on com- 
position and metallurgical state. 


Oe 


DISCUSSION 


Professor F. C. Thompson, dealing with the 
results presented, said the first impression 
the paper left with him was that there was not 
—and as far as one could see at the moment 
there was no likelihood of—any single form 
of apparatus which would be universally 
applicable to all the aspects of the measure- 
ment of damping. The authors’ apparatus 
seemed to be absolutely ideal for non- 
magnetic non-ferrous materials of high elec- 
trical conductivity, but from the curves in 
the paper it seemed clear that for steels, 
the method was less satisfactory, despite the 
very ingenious manner in which the authors 
had tackled a particular problem. It would 
be interesting in the non-ferrous field if the 
authors would at some time give results 
when using their method on non-ferrous 
materials of high resistivity. In extending 
physical methods of measurement, for want 
of a better term, to stresses of the order of 
10 tons per square inch, the authors had done 
a remarkable piece of work, and had broken 
absolutely new ground which nobody hitherto 
had been able to touch. With regard to 
fatigue results, apparently from the paper 
the only material which showed that very 
curious change in damping characteristics 
as the result of the continued vibration prior 
to the test, was aluminium and its alloys, but 
he was not altogether satisfied that all the 
effects which had been described were neces- 
sarily due to the formation of fatigue cracks. 
If that were the case, he would have expected 
the same sort of effect to be observed with 
copper as with aluminium, but as far as he 
could see from the paper that was not so. He 
made the suggestion, which might be entirely 
wrong, that in the aluminium alloys there 


was at any rate a possibility that some of the 


effects observed might be due to recrystallisa- 
tion or some stress or strain release. Alumi- 
nium seemed to behave in a somewhat curious 
way and he did not think that was an 
impossibility. 

Mr. H. G. Warrington said that when, 
some ten years ago, Dr. Frommer started 
these investigations at the instigation of 
Colonel W. E. Devereux, he was very soon 
satisfied that the property of energy absorp- 
tion by damping was one of the least under- 
stood, and for which no satisfactory technique 
existed. That had resulted in the present 
paper. Referring to the temperature of the 
specimen and the assumption by the authors 
of an average temperature increase of 15 deg. 
in five hours of the particular specimen by 
calculation, he said he could not find any 
authoritative reference to the temperature 
coefficient of rigid models, which might vary 
for different aluminium alloys. Whilst the 
effect of temperature on damping might not 
be very serious, it was very important as 
regards fatigue, particularly with aluminium 
alloys containing 6 to 15 per cent. of mag- 
nesium, where f precipitation might be 
accelerated by temperatures which were 
quite moderate or in certain other conditions. 
Therefore, some temperature measurements 
might be an advantage in giving not only the 
actual rise in temperature, but also the tem- 
perature gradients within the specimen. 

Dr. C. H. Desch, F.R.S., said that in pre- 
vious publications on this subject, one felt 
that most people were measuring the damp- 
ing of the machine they used, and it was only 
when Dr. Frommer introduced his specimens 
that entirely exceptional results were 





obtained. This paper was the result of the 
continuation of that work with a further 
development of the apparatus, and he thought 
they could accept the results as representing 
the real damping capacity under some com- 
bination of factors. 

The authors did not reply to the discussion. 

A paper, entitled ‘‘ Some Experiments on 
the Effects of Residual Stresses on the Fatigue 
of Aluminium Alloys,” by G. Forrest, was 
then taken. The official synopsis follows :— 


SOME EXPERIMENTS ON THE EFFECTS OF 
RESIDUAL STRESSES ON THE FATIGUE 
OF ALUMINIUM ALLOYS. 

By G. Forrest, B.Sc., Member. 

The first part of the paper describes rotating- 
cantilever fatigue tests on two wrought and one cast 
aluminium alloy, some of the specimens in each 
case containing residual stresses due to quenching. 

The stresses had little effect on the fatigue strength 

of plain (unnotched) specimens of wrought material, 

but on specimens having annular notches increases 
were obtained of up to 80 per cent. above the strength 
of material not containing residual stresses. Plain 

(unnotched) specimens of the cast material showed 

a 20 per cent. increase in fatigue strength resulting 

from the presence of residual stresses. 
The second part describes fatigue tests on tubes 

with external annular notches. The results are 
discussed in relation to the residual stress system 
associated with a heavy sinking pass. 

In the third part the effect of residual compressive 

stresses at the root of an annular notch is dealt 

with, the stresses being induced by preloading the 
specimen in tension. Preloading resulted in an 
improvement of the fatigue properties by 100 per 
cent. in the rotating-cantilever test. 
The fourth part describes fatigue tests on single 
spot welds, some of which were preloaded in the 
direction of subsequent application of the fatigue 
loads. The fatigue strength of preloaded spot 
welds showed an increase of 50 per cent. over that 
of the original welds under fluctuating shear stresses. 


DIscUssION 
Dr. H. Sutton said this paper would be 
warmly welcomed by all interested in the 
general subject of the fatigue properties of 
aluminium alloys. Whilst in the case of steels 
for example, there were known methods by 
which fatigue properties might be improved, 
generally we were not so well off in relation 
to the light alloys. In the case of the 


He hoped they would pursue their studies into 
the higher strength types of alloy. With 
regard to spot welds, stress distribution about 
the weld, especially in the softened zone, was 
very important, and the application of fatigue 
stresses to spot welds must result in a com- 
bined effect of the pre-existing stress and the 
newly applied stress, reaching at some stage 
rather high magnitudes. It was to considera- 
tions of that kind that we should have to 
look for benefit from the properties of welds. 
It seemed to him that the author’s experi- 
ments with preloaded spot welds were con- 
cerned with producing a better condition of 
stress distribution about the weld with respect 
to the stresses applied in a subsequent fatigue 
test, and it seemed to him that a more favour- 
able distribution of internal stresses might 
occur in the vicinity of the spot weld. 

Dr. Bruce Chalmers asked if the author 
could move his fatigue curve in such a way 
as to correspond to a single superimposed 
stress giving improved fatigue conditions 
with a mean stress other than zero. 

Dr. J. W. Jenkin drew attention to the 
very important effect of residual stresses on 
the properties of engineering materials. 
Applied stressés were superimposed on 
residual internal stresses, and since the 
applied stress or the residual internal stress 
might be tensile or compressive, any result 
might well be detrimental or advantageous, 
according to the circumstances. Therefore 
it’ was right the author should make it clear 
that it was the compressive stress which 
might result in an increase in fatigue strength 
and that there might be a reduction of fatigue 
strength when the stress was tensile. 

Dr. M. L. Becker said it was important to 
know how the author’s notches were made. 
In the case of hardened steel there was 
really only the choice of one method, viz., 
grinding or lapping with a diamond-impreg- 
nated wheel or an ordinary grinding wheel. 
There were cases in which the introduction 
of a notch completely upset the stress dis- 
tribution with tensile stress round the root 


duralumin type alloys, such as DTD 298 
dealt with in the paper, the fact that heavy 
machining after heat treatment was liable 
to give a very poor fatigue performance 
should be more widely recognised by potential 
users of high-strength light alloys. The 
author’s specimens notched after reheat 
treatment gave fatigue properties not far 
removed from those of the specimens, which 
were notched before reheat treatment. That 
suggested that the notches were not quite 
deep enough to reach the regions carrying 
the tension stresses due to heat treatment. 
Had the author examined the effect of notches 
of different depths ? That would be of special 
interest in connection with the matter the 
author had been studying. As regards the 
improvement of fatigue properties by pre- 
stressing, there was some evidence of that, 
but it seemed to be a matter for very cautious 
treatment, especially when there were stresses 
present. In some recent work in his depart- 
ment at the N.P.L., on one of the modern 
type duralumin alloys, it was found that by 
prestressing to 32 tons per square inch, quite 
an appreciable improvement was shown. It 
was true that that work was carried out on 
commercially heat-treated and straightened 
bars, and there was no working of the 
material in the nature of sinking, such as was 
applied by the author to his tubes. The 
results, however, suggested that where cold 
deformation processes were used in the hope 
of improving the fatigue performance, the 
effects of the various treatments should be 
subjected to close scrutiny in the interests of 
the user, and it was gratifying that the 
author and his colleagues in the aluminium 


of the notch. He did not suggest that that 
had happened in the case of the author’s 
experiments, but it was worth bearing in 
mind by anyone who proposed to continue 


this type of work. 


Mr. H. G. Warrington said metallurgists 


were familiar with the troubles introduced 
in light alloy metallurgy by internal stresses, 
principally due to the release of stresses on 
machining, and by partial heat treatment of 
@ component such as a piston. There might 
even be complete failure in cases where service 
loads might be additive to the induced 
stresses. A considerable amount of work in 
this connection had been done with alumi- 
nium, although it had not all been published, 
as much of it was done during the war, but 
the results had always been inconclusive. 


Mr. A. J. Murphy gave details of some 


experiments on large pistons made of Y alloy 
to ascertain the effect of different heat treat- 
ments on the residual stress, and said the 
results were of the same order as those given 
in the paper. 


Mr. H. L. Cox said the discussion had con- 


centrated on heat-treated test pieces, and 
had rather ignored test pieces under internal 
stress produced by stretch. Internal stress 
might be only one of certain effects which 
produced failure. In the case of ‘stretched 
pieces, there might be an effect which was 
worrying some people as to whether the 
stretch could be affected by stress concentra- 
tion due to the notch. 


Dr. J. C. Chaston thought the author’s 


work gave added emphasis to the point that 
failure did not depend so much on the main 
load as on localised load, and in all cases of 








research laboratories appreciated that aspect. 


failure there was great concern regarding the 
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distribution of stresses across the specimen. 
The aim should be to redistribute the stresses 
and reduce the chance of failure, and he asked 
if there was any hope of that being studied 
more accurately than in the past in regard 
not only to the fatigue specimen, but tensile 
and other specimens. 

The author, in a brief reply, said his 
notches were turned with a diamond tool 
with a very slow feed towards the centre of 
the specimen. Turning was recognised as 
producing a surface fairly free from residual 
stress, but, on the other hand, he was a little 
doubtful, with the very sharp notch whether 
there was any possibility of the pressure of 
the pointed diamond turning tool on the 
faces producing enough stress to put the 
specimen very slightly in tension. He did not 
think there was any appreciable chance of 
that having happened except, possibly, in 
the case of the sunk tube where there was a 
heavy tension already on the surface. 

The final paper on Wednesday afternoon, 
March 13th, was ‘‘ Computations of Rolling 
Load, Torque, and Rolling Face Pressure in 
Metal Strip Rolling,” by Maurice Cook and 
Eustace C. Larke. It was presented by Dr. 
Cook. We give the official synopsis :— 


COMPUTATIONS IN METAL STRIP ROLLING 
By Maurice Coor,D.Sc., Ph.D., Vice-President and 
Eustace C. LARKE 

The effects of roll diameter, initial thickness, 
amount of reduction, and the frictional forces 
encountered between the surfaces of the rolls and 
the metal, on the magnitude of the rolling load, roll 
torque, and roll face pressure, in the rolling of copper 
strip, have been determined by applying the 
Orowan graphical method of calculation and, where 
suitable, the formule of Ekelund. The range of 
independent factors considered covers roll diameters 
of 6in., 12in., 16in., and 24in., initial thicknesses 
of 0: lin., 0-2in., and 0-5in., percentage reductions 
in thickness of 10, 20, and 30, and coefficients of 
friction of 0-10, 0:15, and 0-20, in sixty different 
combinations. The results are presented in the 
form of diagrams, from which it is possible to read 
off values of rolling load, torque, and roll face 
pressure in the range of conditions examined. 

In addition, values of rolling load and torque 
have been computed in the cold rolling of 70: 30 
brass, mild steel, and an aluminium alloy of the 
duralumin type, in strip form, using both methods 
of calculation for a se number of the sixty 
different combinations of rolling conditions con- 
sidered in the cold rolling of copper. 

A comparison of the values of rolling load and 
torque calculated by the two methods shows that 
those computed from the Ekelund formule, modified 
by the addition of simple factors for each material, 
are within about 6 per cent. of those derived by 
the Orowan method. 


DIscussIon 


Dr. H. Ford (British Iron and Steel 
Research Federation) said that in the course 
of examining Orowan’s method for calculat- 
ing the roll pressure distribution and torque, 
he found the calculations could not be carried 
out in their entirety without data which had 
first to be obtained from experimentally 
determined roll pressure distribution curves. 
Indeed, it appeared that Orowan’s own calcu- 
lations, which he compared with the roll pres- 
sure distribution experiments of Siebel and 
Lueg, were actually carried out with data 
obtained from the same experiments. The 
difficulty appeared to be this. One of the 
principal claims made for Orowan’s method 
was that it took into full consideration the 
fact that deformation between the rolls was 
inhomogeneous. The yield stress of a metal 
played an important part in the calculations, 
and it was necessary to know how it increased 
by work hardening under this inhomogeneous 
strain. Unfortunately, there existed at 
present no method of quantitatively assess- 
ing the inhomogeneity of the deformation in 
any particular case, so that the data for yield 
stress which was necessary for the calcula- 
tion must first be obtained from rolling experi- 
ments carried out under the conditions it was 





desired to study. , In the course of some 
informal discussions with Mr. Hessenberg, of 
the British Non-Ferrous Metals’ Research 
Association, the question arose as to how 
the authors of the present paper got over that 
difficulty. The answer, as given in the paper, 
was that the value of the yield stress in the 
equations used was obtained from homo- 
geneous compression tests and by the multi- 
plication of their results by a factor of 
2/3, to correct for the restricted spread in 
rolling. That clearly was the value of the 
yield stress which would be obtained if 
deformation between the rolls were entirely 
homogeneous, and it could not therefore be 
said that in those calculations full account 
had been taken of the actual inhomogeneity 
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of deformation, as was intended by Oroway 
in his method of calculation. 

Dr. C. H. Desch, F.R.S., said that as Chair. 
man of the Rolling Mill Committee of the 
British Iron and Steel Research Association, 
he welcomed the paper. It represented an 
enormous amount of work, and within the 
limits of the work done it was satisfactory to 
see such agreement with Ekelund and 
Orowan. 

Dr. Cook, replying to the discussion, saiq 
that how far the possible influence of the 
nonhomogeneity of the deformation in rolling 
might affect the results was, at present, a 
matter for conjecture in the absence of 
definite information. 


(To be continued) 








Closing the Breaches 


in Walcheren Dykes 


By P. JANSEN* 
No. I1I—(Continued from page 266, March 22nd) 


WESTKAPELLE BREACH 


T about the time that the breach in the 

Nolle dyke was being closed anew a success 
was likewisescoredat Westkapelle—Fig. 16— 
by blocking the final gap. Here two inter- 
mediate pontoons, two beetles, and a 
concrete water barge were successfully 
sunk at the same time, and in this 
way, at Westkapelle 





improved when some landing craft became 
available. 

After protecting the main channel bottom 
with fascine mattresses the dyke had 
to be built out chiefly by pumping 
sand. This work offered no great difficulties 
as long as the final gap still measured more 
than 300ft. across. But narrowing down the 
final gap further meant creating an increasing 





the first round of 
the fight against the 
sea was won. It . 
appeared during this 
fight that every breach 
had its own iar 
difficulty. The ex- 


15th. OCTOBER 1945 


100 Yds. 





posed situation of 
Westkapelle, for in- 
stance, made it impos- 
sible to build up at 
this spot the normal 
organisation consisting 
of suction dredgers, 





sand barges, and sand 
pumps. It was there- 
fore necessary to 
anchor a suction 
dredger with its float- 
ing pipe line inside the 
new dyke alignment. 





This dredger therefore, 
on completing the 
backfill of sand, barred 
its own exit. It will 
be necessary to trans- 
port it across the dyke 
later on. 

In spite of the 


considerable distance MBL 


Axis New Dyke 


Second Phoenix Pontoon 


New Fascine Mattresses 


Second Phanix Pontoon 





between the old and 
new dyke alignment 
it was also impossible 
to follow at West- 
kapelle the normal pro- 
cedure with clay, 


Sea Side 





Fascine Mattresses 


50 Yds. 


Stone Protection 
SECTION A.A. 
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because no floating 
grab crane could be 
safely used on this 
exposed site. It was 
fairly certain, too, that the supply 
service could only be irregular; more- 
over, considerable losses of material were 
to be feared on account of wave action. 
During the early stages thetransport of brush- 
wood and stone to Westkapelle met with 
great difficulties. The position was only 





* Chief Engineer, Walcheren Dyke Repairs. 





FIG. 15—-FINAL CLOSING OF RAMMEKENS GAP 


difference in water level on each side, resulting 
in greater velocities of current. And, indeed, 
when the attempt was first made at West- 
kapelle to decrease the final gap strong scour 
set in, attacking the bottom of the remaining 
breach. During neap tide the dyke heads 
had been pushed forward until they were only 
separated by 200ft. The following spring 
tide was rather high and the system of fascine 
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mattresses, Which was 200ft. wide and did 
not carry quite enough weight of stones, 
slowly started to sink-away. At West- 
kapelle, as elsewhere, it appeared essential to 
close @ maximum width of breach in one 
single neap tide period in order to skip the 
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Fic. 16—-CLOSING WESTKAPELLE— 
SEPTEMBER, 1945 


phase of successive narrowing which always 
roved fatal for the fascine mattresses. 
After the sealing of the breach on October 

Qnd, as described above, ten days elapsed 

before the gap was finally closed with the help 


about 1000 yards in length, was completed | simultaneously manceuvred into position by 
on October 23rd, 1945. When the final gap | floating cranes. The positioning of the ships, 
had been narrowed down to 100 yards with a| which, as always, had been determined before- 
cill depth of 10ft. below mean water level, | hand in the Delft laboratory, was a complete 














FiG. 19—-FORMING CLAY RIDGES AND PUMPING SAND—-RAMMEKENS DYKE 


it was considered essential to effect the closure| success and the process of ballasting them 
as soon as possible, because model trials taken | with clay, to keep them firmly in their place, 
in the Delft laboratory had predicted deep| was completed in time. The closure of Veere 
scour during the next spring tide. This| gap completed the dyke encircling the western 
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FiG. 17—-EARLY WORK ON RAMMEKENS GAP 


of sandbags, clay, rubble, and a backfill of 
sand. 

Finally, as a core for the new dyke, a series 
of big ‘‘ Phoenix ” caissons was sunk. These 
“ Phenix ” caissons, which originally acted 














Fic. 20—** PHOENIX *’ CAISSON FOR FINAL SEALING OF RAMMEKENS GAP 


urgency dictated a hasty preparation, which) part of Walcheren, so that a start could be 
presented great technical difficulties, but the | made with draining the water through the sea 
fair weather during the middle of October | sluices. 

favourably influenced the work. Two con-! In this way 35,000 acres have now been 














FIG. 18—GENERAL VIEW OF RAMMEKENS BREACH AND WORK IN PROGRESS ON NEW DYKE 


as breakwaters for the “Mulberry” harbour, | crete ships had to be towed with the utmost) drained. The dykes are as yet not uniformly 


are 200ft. long, 40ft. wide, and 40ft. high. 


VEERE BREACH 


The new dyke at Veere, which measured | within forty-eight hours. The vessels were! tinuing their work of laying down sandy 


speed across the whole of Holland to Wal-|strong, but since the closing of the gaps they 
cheren, but owing to the technical skill of the} have already resisted some heavy onslaughts 
tug captains the unwieldy vessels arriyed|of the sea. Moreover, the dredgers are con- 
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beaches on the sea side of the new dyke 
‘alignments. These beaches are expected 
considerably to reduce the wave action 
against the dykes. 


RAMMEKENS BREACH 


The closing of Rammekens breach gave a 
lot of trouble and the outcome remained in 
the balance for a long time—Figs. 17 and 15. 
New dykes were built out from the two sides 
of the gap along the new axis, shown in 
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sunk in 27ft. of water, together with two 
ships and an intermediate pontoon to seal the 
gap. Unfortunately scour set in and the 
caisson slowly sank until a new breach 
50 yards wide was created. The aerial view, 
Fig. 21, taken on December 7th, shows the 
partly sunken caisson and the reopened gap 
in the centre at a time of low tide. To the 
right are the remains of the original dyke, 
and in the foreground is a floating dredger 
and a pipe line for pumping sand ashore. 
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dyke head. It was to be immediately filleq 
with clay. This time everything went accord. 
ing to plan, and on February 6th the news 
was released that the last part of Walcheren 
had been saved from the clutches of the sea, 


CoNCLUSION 


It is a happy coincidence that various 
components of the “ Mulberry” harbour 
could be used advantageously for the savi 
of Walcheren. The helpful and friendly 




















FIG. 21—-PARTLY SUNKEN CAISSON IN REOPENED GAP—RAMMEKENS, DECEMBER 7TH, 1945 
t 


Fig. 17, towards the deepest part of the beach 
near the centre, where final closure was to be 
made. Figs. 18 and 19 show this work in 
progress, the open sea being on the left in 
thepictures. In Fig. 19 it can be observed how 
the ridges of clay are formed by the floating 
dredger and how sand is pumped into the 
space between to form the dyke. On 
December Ist, 1945, the ends of the two new 
dykes had reached the positions shown in 
Fig. 15, and the work of final closure was put 
in hand. On that day a “ Phoenix ” unit was 


Before the new gap could be dealt with a 
new set of fascine mattresses had to be laid. 
Work was continued in the cold of the winter 
and by dumping great quantities of stoneanew 
cill was formed at a level 27ft. below that of 
mean water. On January 24th a second 
“ Phenix” caisson was positioned on it, 
as shown in Fig. 20. The triangular steel 
frame with a bottom of torpedo netting, seen 
on the end of the caisson, was intended to be 
let down as soon as the caisson was in position 
in order to effect a speedy junction with the 


action of the British authorities in putting 
those concrete units at the disposal of the 
Dutch and transporting them to the sites has 
been greatly appreciated. By using the 
“Mulberry” equipment the engineers 
succeeded in closing the Nolle, Westkapelle, 
and Veere gaps in October, 1945. It was only 
at Rammekens, where strong scour caused 
very deep gullies, that the closing was 
retarded. And here final victory could only 
be won because some “ Phoenix” caissons 
were put at their disposal. 
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Institution of Mechanical Engineers 
No. I 


HE ninety-ninth annual general meeting 
T of the Institution of Mechanical Engineers 
was held last Friday, March 22nd. An 
abstract of the annual report appears on 
another page of this issue. The prizes 
awarded by the Council were presented to 
those of the recipients who were present. 

The President then proposed the adoption 
of the annual report of the Council for 1945. 
The year, he said, had been marked by the 
receipt of a most munificent bequest which 
had come to the Institution under the will 
of the late Mr. James Clayton, which placed 
in the hands of the Institution means to 
further the advancement of the science and 
practice of mechanical engineering in many 
ways never previously possible. It had beena 

t pleasure to him that during his own year 
of office, at any rate, one such award had been 
made, and made for work for which throughout 
the whole world there could probably have 
been in the year 1945 no name more appro- 
priate than that of Air Commodore Whittle. 


AMALGAMATION PROGRESS 

During the year, he continued, the negotia- 
tions for amalgamation with the Institution 
of Automobile Engineers reached the stage 
of proposals which the Council put before the 
members with their commendation at a 
special meeting held on November 29th, and 
later submitted to a postal vote of corporate 
members. The annual report mentioned the 
negotiations with the Institution of Auto- 
mobile Engineers with respect to the amalga- 
mation proposals, and recorded the position 
reached at the end of the year with which 
the report dealt. The postal vote was not 
completed until this year, when the resolution 
for effecting the amalgamation. was carried 
by a vote of 3548 in favour of the resolution 
and 1684 against. Having received that 
decision of the corporate members on the 
matter, the Council were taking the necessary 
steps with the Privy Council to give effect 
to their will, and had invited the Council of the 
Institution of Automobile Engineers to take 
corresponding action. The agreement to 
amalgamate with the Institution of Auto- 
mobile Engineers had been sealed and 
exchanged. The resolutions for the amend- 
ment of the Charter and By-laws had been 
placed before the Privy Council. 

The motion for the adoption of the report 
was carried without dissent. 

Sir William Paterson, speaking on behalf 
of the Benevolent Fund, said it provided a 
means by which members of the Institution 
could satisfy a very natural desire to help 
less fortunate brother engineers who had 
fallen on evil days; its purpose was to aid 
fellow-members, whether subscribers or not, 
who from one cause or another had been 
overtaken by the misfortune of unemploy- 
ment or ill-health. The very interesting 
report of the Committee showed that there 
had been an encouraging increase in member- 
ship, but it came as something of a shock to 
realise that 80 per cent. of the members of 
the Institution did not subscribe to the 
Benevolent Fund at all, though they rightly 
prided themselves that they were fraternal 
and generous-minded. If it were possible to 
give members an insight into the working of 
the Fund, he was sure that the response 
would be immediate, but the work of the 
Committee was, of course, of a confidential 
nature. He was very conscious of the desir- 
ability at the present time of developing 
human relationships, and of people con- 
tributing their quota of assistance as re- 
sponsible individuals rather than as regi- 


mented units of the community, and he felt 
that many would share that view. Their 
contributions would be most welcome, for the 
Benevolent Fund was doing wonderful work. 

The Secretary then announced the result 
of the ballot for the election of the Council, 
as follows :—President, Mr. O. V. S. Bulleid ; 
Vice-Presidents, Major W. Gregson and Mr. 
A. C. Hartley; Members of Council, Eng. 
Vice-Admiral Sir John Kingcome, Mr. A. H. 
Lloyd, Sir George H. Nelson, Dr. D. R. Pye, 
Sir Ewart Smith, Professor H. W. Swift, and 
Mr. S. W. Lister, associate member. 


INDUCTION OF NEW PRESIDENT 


The retiring President, Professor Robertson, 
inducting Mr. Bulleid into the Presidential 
Chair, said that the first President of the 
Institution was a locomotive engineer, and 
therefore it was singularly appropriate that 
he who should hold the office of President on 
the actual date of the centenary of the 
foundation of the Institution should himself 
be a locomotive engineer. George Stephenson 
was a distinguished pioneer, and Mr. Bulleid 
had also been a pioneer; he had been 
responsible for austerity locomotives and for 
a locomotive which combined in itself prob- 
ably more novel features than almost any 
other since the days of the “‘ Rocket.” It 
spoke well for Mr. Bulleid’s ingenuity and 
skill that in a piece of engineering that still 
bore such a close resemblance to Stephenson’s 
engine he had been able to make such vast 
improvements. In choosing Mr. Bulleid to 
be President the Institution had chosen a man 
who would maintain and enhance the dignity 
of that office, and he had very much pleasure, 
therefore, in asking him to take the chair. 

Mr. Bulleid said it would be false modesty 
on his part if he did not say that he was 
extremely proud to be inducted into the chair 
of the Institution. Professor Robertson had 
referred to his training as a locomotive engi- 
neer, and he was proud to look round the 
room and see portraits of very eminent loco- 
motive engineers, and to know that ten loco- 
motive engineers had been President of the 
Institution. That there should have been ten 
locomotive engineers in charge of the fortunes 
of the Institution in its first hundred years 
spoke well for those who followed that pro- 
fession, and he hoped that at the end of his 
year of office the members would agree that 
the decision of the Council to nominate him 
was a good one, and that he would in that 
period have enhanced the dignity and the 
reputation of the Institution. 

Professor F. C. Lea (Past-President), pro- 
posing a vote of thanks to the retiring Presi- 
dent, said that it was fitting that the members 
should express their thanks to him sincerely 
and in no formal way. To be President of 
the Institution was a position of very consider- 
able responsibility as well as of great honour, 
and there would be universal agreement that 
Professor Robertson had been worthy both 
of the responsibility and the honour. There 
was a great deal that he could say about the 
happy way in which the affairs of the Insti- 
tution, many of them of a serious kind, had 
been dealt with under the able guidance of the 
retiring President. Those who had had the 
pleasure and honour of working with him in 
the Council would long remember the year 
that had passed because of the difficulties 
that had had to be faced and the courageous 
way in which the President had guided them 
to their solution. 

Mr. Asa Binns (Past-President), who 
seconded the motion, said that Professor 





Andrew Robertson had carried out his duties 





with distinction and with dignity, and had 
done everything possible to enhance the 
traditions of his great office. 

Professor Andrew Robertson, in reply, 
thanked Professor Lea and Mr. Binns for 
their kind remarks. His year of office had 
been to him, he said, a source of great pleasure 
and a good deal of instruction. It would be 
folly to pretend that he had not appreciated 
the distinction ; at the same time, there had 
been occasions when he had felt it to be some- 
thing of a trial, and he was very glad indeed 
to pass over the cares of office to Mr. Bulleid. 

A paper was then presented, entitled ‘‘ The 
Loop Scavenge Diesel Engine,” by H. 
Desmond Carter, M.I. Mech. E. An abstract 
appears on another page of this issue. 


Discussion 

Dr. Harry R. Ricardo said that the paper 
provided a graet deal of food for thought and 
had thrown a new light on what personally 
he had hitherto been inclined to regard as a 
rather cheap and nasty kind of engine. But 
clearly there. was nothing cheap or nasty 
about a fuel consumption of 0-365 lb. per 
B.H.P.-hour at a brake mean pressure of 
75 lb. per square inch. He had been particu- 
larly interested in the author’s ingenious use 
of the exhaust pulse to supercharge the 
cylinder. Personally, he found that a new 
line of thought, and it was the more attrac- 
tive in that it was a case of getting something 
for nothing. As he understood it, the author 
allowed some air to dribble out of the exhaust 
ports, and at the last moment slammed it 
back into the cylinder with the pulse from 
another cylinder in the line, thus getting a 
substantial supercharge without paying a 
penny for it either in fuel or in additional 
ironmongery—a very elegant solution. 

Whilst it was clear that to get the results 
which the author had achieved the scavenging 
efficiency must be very good, he was not at 
all convinced of the reliability of the sampling 
method as a means of measuring. Having 
done a good deal of sampling at various 
times, he had been rather shocked to find 
how unrepresentative even quite large 
samples could be. It was by no means easy 
to determine scavenging efficiency at the 
best of times, and it was particularly difficult 
with the compression-ignition engine, which 
could not consume the whole of the oxygen 
retained in the cylinder. The method which 
they themselves preferred was to convert one 
cylinder temporarily to spark ignition and 
scavenge it with a pre-mixed and over-rich 
mixture of gas and air. By comparing the 
mean effective pressures obtained when the 
ignition was timed to fire at every cycle, 
every alternate cycle and every third cycle 
they obtained a fairly accurate measure of 
the scavenging efficiency, for with an over- 
rich homogeneous mixture they knew that 
all the oxygen retained within the cylinder 
would be consumed, and that the mean 
pressure would be a very close measure of the 
entrapped air. If methane gas was used it was 
necessary only very slightly to lower the com- 
pression ratio, if at all, but precautions must 
be taken, of course, to ensure that the system 
could withstand the possible flash-back. 

The author gave diagrammatic arrange- 
ments of the various portings with which he 
had experimented, and a very interesting 
table showing the relative merits of each of 
these in terms of performance, but personally 
he was not clear from the diagrams given how 
far the beneficial effects of swirl were due to 
better combustion or better scavenging. 
Their own experience was that swirl in 
moderation helped combustion without inter- 
fering with scavenging, but that excessive 
swirl appeared to be very bad for scavenging. 

Mr. W. A. Tookey (member) said he would 
like further information about the com- 
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pression volume ratio. He liked to study 
these things with some idea of the mixture 
strength that was actually taking part in 
every impulse, and to do that he liked to 
know what was the ratio of the compression 
space to the combustion displacement. His 
guess would be that it was of the order of 11-5. 
He had been struck, as many other members 
must have been, by the contour curves (as he 
called them) given in the paper; they were 
a very interesting, and to him a novel, repre- 
sentation of the performance of an engine. 

Mr. Alan E. L. Chorlton, C.B.E., said the 
paper was very interesting, and took him 
back to the days, now long ago, when he was 
working on gas engines; and he would like 
to ask whether the author had applied his 
methods to gas engines, which, after all, were 
very much more difficult to deal with than 
oil engines, as anyone who had worked with 
both of them knew. 


UnirLow ScavENGE 

Mr. C. B. M. Dale considered that the possi- 
bilities of the loop scavenge engine were 
strictly limited. He had for many years been 
engaged on the intensive development of the 
high-duty two-cycle engine which employed 
uniflow scavenge, and especially that type 
in which the exhaust orifice was controlled 
by poppet valves. He must therefore imme- 
diately challenge the author’s statement 
regarding exhaust poppet valve engines, and 
particularly the type which operated on the 
Kadenacy system. The author referred in 
that connection to a brake mean pressure of 
75 lb. per square inch, and a piston speed of 
1100ft. per minute as safe limits, but an 
engine with which he was associated, of 84in. 
bore and 13in. stroke, had a British standard 
twelve-hour rating of 85-88lb. per square 
inch brake mean pressure, corresponding to 
an output of 96 to 104 B.H.P. per cylinder 
at 600 to 650 r.p.m., and a piston speed of 
1300ft. to 1410ft. per minute. The peak load 
capacity of those engines was about 110 lb. 
per square inch brake mean pressure at 
present, when the exhaust colour just began 
to be visible and when the exhaust tempera- 
ture reached 700 deg. Fah. It was inferred 
by the author that a margin must be allowed 
for exhaust valve troubles. As far as the 
engine for which he personally was responsible 
was concerned, there were no such troubles 
with the valves, springs, or valve gear, even 
when running at 700 to 750 r.p.m. He agreed 
with the author that the poppet valve engine 
might be higher than the equivalent loop 
scavenge engine for the same bore and stroke 
and output per cylinder. Since, however, 
the uniflow engine could generally be run at 
a higher speed and at a much higher rating 
commercially, the comparison was not very 
apt or fair. 


SCAVENGING PROBLEMS 


Mr. J. F. Alcock, B.A., felt that the funda- 
mentals of scavenging were a subject on 
which more research was needed. There was 
also one point of detail about which he would 
like to put a question to the author. In 
dealing with scale effect towards the end of the 
paper, the author quoted the example of a 
type of porting which suited a small engine 
not suiting a large one, and vice versa. 
Personally, he had been rather surprised to 
see that, because in model work with which 
he had been in contact no scale effect could 
be found, except at quite impracticably low 
revolutions per minute—at a gas velocity 
equivalent to 2 or 3 r.p.m., in the case of an 
engine of the author’s size. He was wonder- 
ing whether the belting associated with the 
ports was also scaled up pro rata, because the 
thickness of the ports shown in the paper was 
not, he thought, such that the ports them- 
selves would give complete control over the 





direction of the scavenge air, and it occurred 
to him that it might be possible that the 
associated belting had had to be modified by 
some structural considerations. 

Mr. A. C. Yeates (member) said that in his 
opening remarks the author referred to the 
fact that the loop scavenge engine and the 
four-cycle engine had been developed along- 
side each other for the last thirty years. The 
author might have added to them the uniflow 
scavenge engine, because Nobels in St. 
Petersburg started their two-stroke develop- 
ment with that type of engine, having 
scavenging ports and exhaust valves in the 
head. They made a full-size glass cylinder 
with a wooden port belt, a wooden piston that 
moved the depth of the ports, and a wooden 
cylinder head. Scavenging air was supplied 
at the proper pressure, and the cylinder was 
filled with the exhaust gas of an engine along- 
side, and the gas in the cylinder was analysed 
from three positions and then scavenged and 
then analysed again. They then changed 
one factor at a time by carving pieces out of 
the ports and altering the piston crown 
contour, until finally they got a scavenging 
efficiency in the neighbourhood of 88 to 90 
fper cent. An interesting point was that the 
final arrangement and shape of ports with 
that experimental cylinder were very similar 
to those illustrated in the paper, but without 
the swirl. Another point which confirmed 
one brought out by the author was that the 
engines made to the same size of cylinder as 
the model, or larger, were very satisfactory, 
but those made with smaller cylinders were 
far less so, which showed that there was 
evidently something in that dimensional 
scale effect. The smallest cylinders were 
never anything like so good. With regard to 
pressure charging, the author, with his 
exhaust ports pressure charging, referred to 
the difference in pressure which could be 
obtained in the two-stroke as compared with 
the four-cycle. Personally, he thought that 
that should be clarified by pointing out that if 
one took a 4lIb. pressure charge as an 
example, with a four-cycle engine there were 
three factors which gave one an increase in 
output without reference to pressure at all. 
They were the scavenging of the combustion 
chamber, the cooling of the charge. as a 
result of that scavenging, and the work put 
back on to the piston due to the pressure 
difference between the induction and atmo- 
spheric pressure. Those three together gave 
an increase in output of about 20 per cent., 
and on top of that there was the increase due 
to the extra weight of air with the higher 
pressure. In the case of the two-stroke those 
three factors had already been dealt with, 
and one did not exist, because the whole 
process occurred at the bottom dead centre, 
so that for that pressure the increase in 
output after deducting loss for rise in tem- 
perature would be under 20 per cent. The 
author’s great achievement was that he had 
been able to build up high pressures without 
the engine having to exert itself in the 
process, and he could therefore get sufficient 
air in to get very high increases in output, 
which had not been the case in the past with 
two-stroke engines. 

Mr. H. O. Farmer said that everything 
depended on the condition of the piston. 
The piston used with the author’s engine was 
a very long one. Not only that, but the 
piston must be very close to the cylinder 
walls, because when the top rings had run 
over the ports it was necessary to seal the 
scavenge ports from the exhaust ports. If 
there were any signs of overheating or a 
tendency for the lubricating oil to be car- 
bonised in the cylinder, there was a cumu- 
lative effect, and once that was started the 





piston went wrong. In the came connection, 


LT 


he would like the author to say a little mors 
about the engine, particularly with regard 
to the fuel consumption curves. Personally 
he would have liked to see those curves 
plotted in terms of pounds per I.H.P.-hour, 
and not per B.H.P.-hour. At the back of his 
mind was the question as to whether the 
engine could run at 100 lb. per square inch 
mean effective pressure. When a mean 
effective pressure of about 70 lb. per square 
inch was passed the fuel consumption began 
to rise. Why? He would ask the author to 
give the mechanical efficiency of the engine. 
It was necessary to deal with the friction of 
the engine, which did not increase very much 
with load. There was the work of pumping 
the scavenging air through the cylinder, and 
that did not increase very much. The fuel 
consumption in terms of B.H.P.-hour, there. 
fore, should gradually come down, if the com. 
bustion efficiency was the same. As the 
curve in question started to rise, it meant 
that the combustion efficiency was increasing, 
and that must mean that the efficiency of 
scavenge was decreasing or falling off in some 
way. It meant, therefore, that there was 
more waste heat to be dealt with, and it was 
the waste heat that caused all the trouble, 
That waste heat was going into the piston, 
and again the question arose of what 
happened to that piston at the high mean 
effective pressures. 

Mr. R. W. Long said it was stated in the 
paper that the lower output of the loop 
scavenge engine compared with the valved 
two-stroke engine was due partly to loss of 
effective stroke. There was another factor 
of probably more importance, in that it was 
possible to provide any required degree of 
turbulence in the air of the valved engine, 
whereas it did not seem possible with the 
loop scavenge engine to avoid mixing air 
with the exhaust gases. The effect of turbu- 
lence was more marked.at high speeds and 
with smaller engines, and in general it might 
be said that it was much easier to make the 
air find the fuel than to make the fuel find the 
air. That might be the explanation of the 
remark of the last speaker about the increase 
in fuel consumption at the higher brake 
mean pressures. It was also suggested in 
the paper that the poppet valve might set a 
limit to maximum operational speeds as 
outputs were increased. That should not 
apply within the range of speed and brake 
mean effective pressure covered in the paper, 
and in any case one ought to assume the same 
degree of scavenge as with the loop scavenge 
engine, in which case the exhaust valve 
would operate at more favourable tempera- 
tures. It still had to be proved that no distor- 
tion of the cylinder of the loopscavenge engine 
would occur in the vicinity of exhaust ports 
with these higher outputs at higher speeds. 

The Author replied shortly to the dis- 
cussion and the meeting concluded. 

(To be continued) 








A Utimiry Knyire.—Mr. C. Mancha-Bennett, 
M.I.E.E., late chief control engineer to the London 
Power Company, Ltd., has sent us a sample of one 
of his recent inventions, a utility knife of which the 
blade is an old safety razor blade of the three-hole 
variety. The novelty of the invention lies in the 
manner in which the blade is mounted on the handle. 
The handle consists of a brass rod about fin. in 
diameter and 2in. long, mounted in an ebonite 
carrier somewhat resembling a fountain pen. The 
brass rod is passed through the two outer holes of 
the razor blade which is flexed to an arc to permit 
the passage. Near the outer end of the brass rod 
a diagonal cut is made into which the edge of the 
hole in the blade slips. The blade is thus mounted 
securely on the rod and by reason of its elasticity 
will neither slip nor turn on it. It retains its arc 
form, and, it is claimed, the knife should be useful 
to electricians, mechanics, carpenters, draughts- 
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Institution of Mechanical 
Engineers: Annual Report* 


GENERAL REVIEW OF InstTITUTION ACTIVITIES 


Tux year has seen the transition from war to 
e, but a condition of peace which in 
many respects still continues wartime difficulties 
and restrictions. So far as activities of the 
Institution are concerned, some relief has been 
experienced, if only that the removal of blackout 
regulations has made it easier and more attrac- 
tive for members to attend meetings. 

During the year two whole-day conferences 
were held with great success, on subjects of 
immediate importance. In the one, dealing 
with surface finish, the objective was to focus 
ideas in this field and put the subject into better 
perspective, In the second, the advantages and 
the difficulties of achieving interchangeability 
of screw threads between this country and the 
United States was discussed, and the discussions 
helped to guide a British Mission which later 
left to pursue the matter with the appropriate 
departments of the Canadian and United States 
Governments. 

It can now be stated that the Institution 
building escaped serious damage during the air 
raids, and the later flying-bomb and rocket 
attacks on London, in spite of the fact that it is 
in the centre of the Metropolis and therefore of 
the target area. There were, however, a number 
of anxious moments; for instance, when an 
incendiary bomb ignited the timbers of the 
library roof. The conflagration was extin- 
guished by a stirrup-pump party without 
recourse to the fire service. On another occa- 
sion, prompt action prevented extensive damage 
when an unopened flare appliance alighted on 
the main roof, but without serious damage to 
the building. On several occasions the windows 
were broken, and twice the building had to be 
evacuated when unexploded parachute mines 
landed nearby. 

During the year the Institution received a 
munificent bequest under the will of the late 
Mr. James Clayton, which is expected ultimately 
to bring, for the purposes laid down by the will, 
asum of about £130,000. Mr. Clayton, who was a 
member from 1901 to the date of his death in 
1944, was a pioneer in the development of 
artificial silk, as chief engineer from the early 
days of Messrs. Courtaulds, and contributed 
many notable inventions in this field. 

Another trust undertaken by the Council 
during the year arises from a gift from Mr. 
Carl Louis Breeden, for the accumulation of a 
fund to provide a prize for the best paper in a 
year dealing with industrial administration or 
engineering production. This will be known as 
the Joseph Whitworth Prize, and fills a notable 
gap in the awards available for distribution by 
the Council. 

After prolonged investigations and negotia- 
tions with the Council of the Institution of Auto- 
mobile Engineers, proposals for the amalgama- 
tion of that body with the Institution were put 
to corporate members at a special general meet- 
ing on November 29th, 1945, and, as was stated 
by the President in his opening remarks on that 
occasion, a postal vote of all corporate members 
was called for on the three motions concerned 


with the amalgamation proposals. 


AWARDS FOR PAPERS 


The following awards have been made by 
the Council :— 


The Thomas Hawksley Gold Medal, accompanied 
by a premium to the value of £10, to W. B. Shannon, 
M.I. Mech. E., C. W. Pratt, B.Sc. (Eng.), T. B. 
Webb, B.Sc. (Eng.), A.M.I. Mech. E., and W. B. 
Carlson, B.Sc., A.M.I. Mech. E., for their paper on 
‘‘Expanded Tube Joints in Boiler Drums, with 
Special Reference to the Battersea High-Pressure 
Boilers " to be published in the ‘‘ Proceedings ”’). 

George Stephenson Prizes, to the value of £30, 
accompanied by a bronze plaque, to Dr. Oscar 
Faber, O.B.E., D.C.L., M.I. Mech. E., for his paper 
on ‘‘ The Value of Heat, with Special Reference to 
the Heat Pump ” (to be published in the “ Pro- 
ceedings’); and to the value of £15, accompanied 
by a certificate bearing the seal of the Institution, 








to Dr. R. 8. Silver, M.A., B.Sc., for his on 
“* A Thermodynamic Theory of Circulation in Water. 
tube Boilers ” (to be published in War Emergency 
“* Proceedings,” 1945, Vol. 153, No. 9). 

The Water Arbitration Prize, to the value of £26, 
accompanied by a certificate bearing the seal of the 
Institution, to F. H. Towler, M.I. Mech. E., for his 
paper on “ The Modern Direct-Hydraulic System ” 
(to be published in the “‘ Proceedings ’’), 

An Institution Prize, to the value of £15, accom- 
panied by a certificate bearing the seal of the Insti- 
tution, was also awarded to Dr. H. E. Rose, M.Sc. 
(Eng.), A.M.I. Mech. E., for his papers on “ An 
Investigation into the Laws of Flow of Fluids 
through Beds of Granular Materials,” ‘The 
Isothermal Flow of Gases through Beds of Granular 
Materials,” and ‘“‘On the Resistance Coefficient 
Reynolds Number Relationship for Fluid Flow 
through a Bed of Granular Material’? (War 
Emergency “‘ Proceedings,” 1945, Vol. 153, No. 5, 
page 141). 

The Starley Premium, to the value of £20, accom- 
panied by a certificate bearing the seal of the Insti- 
tution, to Dr. J. Z. Bujak, A.M.I. Mech. E., for his 
yeas on ww oy “Ue Variable - Speed Hydraulic 

overnor ” (War ergency ‘‘ Proceedings,” 1945, 
Vol. 153, No. 7). ~ ener 

The Herbert Akroyd Stuart Prize, to the value 
of £22 10s., accompanied by a certificate i 
the seal of the Institution, to R. W. Zdanowich, 
1L.A., M.I. Mech, E., and J. E. Moyal, for their 
paper on “‘ Some Practical Applications of Rubber 
Dampers for the Suppression of Torsional Vibra- 
tions in Engine Systems” (War Emergency “ Pro- 
ceedings,” 1945, Vol. 153, No. 3). 

Thomas Lowe Gray Prizes, accompanied by 
certificates bearing the seal of the Institution, as 
follows :—To the value of £20, to Dr. J. Lockwood 
Taylor, for his paper on ‘The Variable-Pitch 
Marine Propeller” (to be published in War 
Emergency ‘* Proceedings,’ 1946, Vol. 154); and 
to the value of £15, to Dr. G. 8. Baker, O.B.E., for 
his paper on “‘ The Thrust of a Marine Screw Pro- 
peller ” (to be published in War Emergency “ Pro- 
ceedings,” 1946, Vol. 154, No. 17). 

The T. Bernard Hall Prize, to the value of £18, 
accompanied by certificates bearing the seal of the 
Institution, to A. Fogg, M.Sc., A.M.I. Mech. E., for 
his paper on “ Fluid Film Lubrication of Parallel- 
Thrust Surfaces’’; and to Dr. D. Clayton, A.M.I. 
Mech, E., for his paper on “‘ An Exploratory Study 
of Oil Grooves in Plain Bearings ” (to be published 
in War Emergency ‘“‘ Proceedings,” 1946, Vol. 154, 
No. 17), 

An Institution Prize, to the value of £15, accom- 
panied by a certificate bearing the seal of the Insti- 
tution, was also awarded to A, E. Johnson, M.Sc., 
A.M.I. Mech. E., and H. J. Tapsell, M.I. Mech, E., 
for their paper on ‘‘ A Comparison of Some Carbon 
Steels on the Basis of Various Creep Limits ” (War 
Emergency “ Proceedings,” 1945, Vol. 153, No. 6). 

The Joseph Whitworth Prize, to the value of £25, 
accompanied by a certificate bearing the seal of the 
Institution, to C. A. Gladman, B.Sc., A.M.I. 
Mech. E., for his paper on ‘‘ Drawing-Office Practice 
in Relation to Interchangeable Components ” 
(“‘ Proceedings,” 1945, Vol. 152, page 388). 


Prizes ror Papers ReaD BrrorE GRADUATES’ 
SECTIONS 


The Council awarded the following prizes for 
papers read before the Graduates’ Sections during 
the session 1944-45 :— 

£6 to E. C. Aspden (G.), North-Western Section, 
for his paper on “‘ The Two-Stroke Cycle, Loop- 
Scavenge, Compression-Ignition Engine.” 

£5 to J. A. C. Williams (G.), London Section, for 
his paper on “The Aerodynamic Design 
Testing of Axial-Flow Fans.” 

£5 to B. Bramall (S.), Yorkshire Section, for his 
paper on “‘ Differential Transmission Systems.” 

£4 to J. W. Antwis (G.), London Section, for his 
paper on “‘ The Criterion for the Design of Simple 
Cylinders Subjected to Internal Pressure.” 


JAMES Watr INTERNATIONAL MEDAL 


An interesting ceremony took place at the 
Institution on January 25th, on the occasion of 
the presentation of the 1945 James Watt Inter- 
national Medal awarded to Dr. F. W. Lan- 
chester, LL.D., Hon. M.I. Mech. E., F.R.S., in 
recognition of his outstanding contributions to 
the art and science of mechanical engineering. 


RESEARCH 
Cutting Tools: Sub-Committee on Carbide 
Tools.—The work carried out at the Trafford 
Park works of the Metropolitan-Vickers Elec- 
trical Company, under the chairmanship of 
Mr. J. M. Newton, B.Sc., M.I. Mech. E., has 
been completed, and was summarised in two 
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one of which was discussed at the general 
meeting on October 26th, and the other will be 
published in War Emergency “‘ Proceedings.” 

High-Duty Cast Irons for General Engineering 
Purposes.—Work has been completed on the 
determination of the conditions of composition, 
section, and thermal treatment necessary to 
obtain a nacicular structure ; also on the extent 
to which phosphorus is deleterious in such struc- 
tures. The mechanical properties of a number 
of such irons, made under laboratory con- 
dition® have been determined. It has not been 
possible, owing to the pressure under which 
foundries have been working, to include tests 
of such irons made under commercial con- 
ditions, as had been intended. Experiments 
have also been made to ascertain the effect of 
vanadium on high-duty pearlitic grey cast irons 
and acicular irons, including the effect on the 
properties and stability of the metal at elevated 
temperatures. The effect of aluminium on 
acicular irons containing molybdenum has been 
investigated. It is hoped soon to carry out 
investigations on commercially made irons for 
the purpose of comparison with the smaller 
melts made in the laboratory. A Fourth Report 
embodying the results of the research since the 
publication of the Third Report in 1943 is in 
course of preparation. 

The Chairman of the Committee has been 
Professor A. L. Mellanby, D.Sc., LL.D., Hon. 
M.I. Mech. E., and the work has been conducted 
at the British Cast Iron Research Association 
under the supervision of the reporter, Mr. J. G. 
Pearce, M.Sc., M.I. Mech. E. 

Joint Standing Committee on Research of the 
Institution of Mechanical Engineers and the 
Institution of Production Engineers.—One meet- 
ing of the Joint Committee was held during the 
year, when final approval was given to the pub- 
lication of Parts III and IV of the Acceptance 
Test Charts for Machine Tools. Parts I and IT 
are available on application to the Institution, 
as also are separate pamphlet specifications in 
respect of a number of individual machine tools. 

Researches in University Laboratories.—No 
investigations have been carried out during the 
year at universities or technical colleges, and 
no grants in aid of researches so conducted have 
been made. 

Research work by the following Committees 
has continued to be suspended on account of the 
war :—Coal and Gas Engines Committee, 
Exploratory Committee re Heat Transfer in 
Boilers, Pipe Flanges Research Committee, and 
Exploratory Committee on Splined and Serrated 
Shafts and Hubs. 


EXAMINATIONS 

A noteworthy development took place in 
1945, when the syllabus of Section A of the 
associate membership examination was com- 
pletely revised. The October examination was 
the first to be held under the new rules. As 
the examination is now constituted, Section A 
is intended to test the candidate’s knowledge of 
the fundamental principles of engineering 
science, Section B his technical knowledge in 
two fundamental subjects and in one selected 
subject, and Section C is designed to stimulate 


and | interest in the administrative side of the pro- 


fession. 

The National Certificate Scheme still shows 
remarkable progress, and the total entries and 
awards have again increased. 


CO-OPERATION WITH GOVERNMENT 
DEPARTMENTS 

Engineering Cadetships—During the year 
1455 students successfully completed the course 
and were awarded the diploma by the Ministry 
of Education. When the war ended the need for 
training young men for technical commissions 
in H.M. Forces no longer existed, though it was 
decided to allow cadets to complete courses 
where these had already been commenced. 
Mechanical Installations Committee.—Follow- 
ing on the Committee’s report, three main 
Codes of Practice Committees have been formed 
in conjunction with the British Standards 
Institution :—-Heating and Ventilating, Fire- 
Fighting Equipment, and Lifts, Hoists, and 
Escalators. The drafting committees have met 
at the Institution on a number of occasions and 





their work is now approaching report form. 
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INSTITUTION AMALGAMATION 


REFERENCE was made during the course of 
the annual general meeting of the Institution 
of Mechanical Engineers last Friday, March 
22nd, to the proposed amalgamation with 
the Institution of Automobile Engineers. It 
was announced that, following upon the 
favourable result of a ballot of members on 
the matter, the agreement to amalgamate had 
been sealed and exchanged by the two institu- 
tions and that the necessary steps had been 
taken to lay the matter before the Privy 
Council, as necessitated by the Charters 
of the institutions involved. Very broadly, 
and without entering into detail, the terms 
of amalgamation provide for the transfer of 
members of the “ Automobiles” to the 
parallel or otherwise appropriate grades of 
membership of the “‘ Mechanicals,” and for 
the setting up within the Institution of Mecha- 
nical Engineers of an “‘ Automobile Division,” 
having a council elected from its own 
members. It is intended that the Institution 


90/ that some of the members should so fully 


points will still ultimately rest, shall, in fact, 
delegate a considerable degree of autonomy 
to the new ‘“ Automobile Division,” the 
Chairman of which, by right of office, will be 
a member of the Institution Council. 

The decision to amalgamate on those terms 
was taken as the result of a postal vote of 
the corporate members of the “‘ Mechanicals,” 
following upon a similar and favourable poll 
of members of the ‘ Automobiles.” It 
resulted, as to the main motion, in a vote of 
3548 in favour and 1684 against, constituting 
in the experience of the Institution a rela- 
tively heavy poll and providing the legally 
necessary two-thirds majority of those voting. 
The voting reveals, however, that amalgama- 
tion was not agreed upon without considerable 
opposition. The grounds for that opposition 
were many and far too various for analysis 
here. But it is easily possible to sympathise 
with some ofthem. It is natural, for instance, 


appreciate the very real value of the standard 
of professional attainment signified by the 
words ‘‘ Chartered Mechanical Engineer,” 
that they fear dilution as a result of the 
influx of the members of a body that has not 
always maintained standards of entry as high 
as those required by the “ Mechanicals.” 
For any such dilution would inevitably, even 
though quite unfairly, adversely affect their 
own professional status. But they overlook, 
we believe, that in real fact, despite a 
modicum of temporary dilution, the prestige 
of the Institution and thus of its members 
must just as inevitably be enhanced by an 
amalgamation that will make it more nearly 
completely representative of all those who 
practise in that great section of the art and 
seience of engineering covered by its title ; 
and that election to full membership must 
therefore continue to be considered the 
hall-mark of the attainment of a high 
degree of eminence in the engineering pro- 
tession. In addition, membership of one of 
the “ Divisions ” of the Institution—for we 
assume that from time to time further 
“ Divisions ”’ will come into existence—will 
indicate a particular field of specialisation 
within the greater field of mechanical engi- 
neering as a@ whole. Such a conception of the 
future constitution of the Institution, though 
not, in fact, novel even in this country— 
the Institution of Electrical Engineers, for 
instance, has had partly autonomous 
“Sections ”’ for many years—is new to the 
“*Mechanicals.” It is, no doubt, almost 
anathema to those few who look nostalgically 
back to a time, not at all distant, when the 
Institution had a smaller number of members 
and when the sense of intimacy and unity 
amongst them was more pronounced and 
possibly actually more positive than it is now. 
But, for good or ill, those days are passing, if 
they have not already passed. The Institu- 
tion of Mechanical Engineers has been rapidly 
growing in membership for many years. 
Moreover, as a result of its experience in two 
world wars and more particularly in that just 
concluded—an engineer’s war, if ever there was 
one—it has achieved a “national” rather than 
a purely “technical” importance, so that the 
Government and other authorities turn to it 
as the natural representative, within the 
terms of its Charter, of mechanical engineers 
in general; Viewed in such a light, it was 
seen to be unfortunate that a separate body 
of nearly equal technical status, composed of 


ee 


engineers, should be regarded as the head. 
quarters body of automobile engineers, 
Amalgamation necessarily came to be con. 
sidered. The method of amalgamation 
chosen is likely to give the desired unity in 
external contacts whilst providing at the same 
time that flexibility within the organisation, 
the absence of which in the past in many of 
our greater institutions, we suspect, led to 
the foundation of the present multiplicity of 
lesser specialist societies. 

After what we have already written, it is 
almost needless to add that, though we 
sympathise with, and to a limited extent 
share the doubts and fears of some of those 
who oppose the change, we yet whole. 
heartedly applaud the amalgamation as a 
step very much in the right direction. For 
years engineers have been voicing the com- 
plaint for many and varied reasons that there 
are too many engineering societies. That 
superfluity, we believe, is becoming all the 
more pronounced to-day at a time when 
Governments, whatever their political com- 
plexions, are inclined to criticise industry, 
more often than not unjustly, on the ground 
of technical as well as organisational ineffi- 
ciency; and when there is a greater need 
than ever before for the rapid diffusion 
of technical knowledge in an easily accessible 
form. It remains only to predict that the 
Privy Council will find nothing objectionable 
in the proposals, and to express a confident 
belief that the fears of those who found legiti- 
mate reasons for opposing the amalgamation 
will never be realised. Very soon we hope to 
see the strong sense of corporate unity observ- 
able amongst the members of each Institu- 
tion, combined into a loyalty to a single 
Institution of Mechanical Engineers greater 
than ever before, not only in membership 
but also in prestige. 


Airscrews' and Jets 


Ow1ne to the steadily rising demand 
for more and yet more power, pro- 
pulsion methods for aircraft are changing 
rapidly. Already the piston engine is 
outdated for the highest speeds, even 
in aircraft of moderate size. Few people 
expect the piston engine to grow beyond 
5000 H.P., and that is not enough 
for some of the designs proposed for 
the coming years; moreover, the piston 
engine requires an airscrew to produce its 
propulsive thrust, and airscrews at near-sonic 
speeds show a rapid fall in efficiency, in some 
cases from high-crest values of 80 per cent. 
and more, to as little as 50 per cent. or less. 
For high-speed work, therefore, the jet engine 
holds the field and is likely to continue to do 
so. Opinions vary, it is true, as to the precise 
speed at which the jet is to be preferred ; 
Mr. Fairhurst, chief engineer of Rotols, in a 
lecture given to the Royal Aeronautical 
Society last autumn, put it at 550 m.p.h., but 
Dr. Watts, another expert in this same field, 
thought that 450 would be a better figure, 
bearing in mind the desperate struggle 
required to make airscrews function at such 
high speeds and the fact that jet propulsion, 
still in its infancy, holds out so good a 
prospect of a welcome mechanical simplifica- 
tion in the power plant. Splitting the 
difference, one may assume that for speeds of 
500 m.p.h. and over the aircraft can best get 
its thrust from the pure jet. At lower speeds 
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assisted by an exhaust jet. This ‘arrange- 
ment does not in principle require much 
change in the turbine engine. Instead 
of having the single mechanical task of 
driving @ compressor, it has the double 
one of driving an airscrew as well as 
a compressor. In practice it is not so 
simply arranged, since the best speed for the 
airscrew is not necessarily, at all loads, the 
best for compressor and turbine. One has to 
remember, too, that whilst the thrust 
momentum imparted to the slipstream of the 
jet is pure gain, in the case of the tractor air- 
screw some of the tractive effort derived from 
the backward driven air is lost by the 
impact of slipstream on wings and fuselage, 
which increases the drag on the aircraft. 
How the thrust in the jet-airscrew com- 
bination is best divided between the two 
depends in the main on the designed air 
speed; in some cases the airscrew will be 
expected to do as much as 80 per cent. 
of the work, the jet doing but a fourth 
of that. 

In recent years the airscrew has improved 
immensely in mechanical convenience. Vari- 
able pitch and contra-rotation are now 
common. The pitch can even be made 
reversible and so provide a very useful 
braking effect when landing ; and, although 
it is true that in a single-engined aircraft 
this action may present some difficulty in 
alighting manceuvre since one loses the 
slipstream over the tail unit, with multi- 
engined craft it would be of less moment, 
since the engines could be used differentially. 
It must, however, not be forgotten that 
even the pure jet, with some trouble 
in planning, can be so designed as to 
be capable of being diverted, and so 
afford a useful braking effect. Many 
of these problems were discussed at the 
meeting of the Royal Aeronautical Society 
already mentioned, and Mr. Fairhurst anti- 
cipated the use within five years of contra- 
rotation airscrews having as many as ten 
blades. One useful effect of baving such a 
considerable number would be a reduction 
in airscrew diameter, which with greater 
engine powers might otherwise become 
quite unwieldy; whilst the provision of 
contra-rotation produces an undistorted 
slipstream and therefore a higher aero- 
dynamic efficiency, as well as a welcome 
improvement in aircraft handling charac- 
teristics. 

It is important that airscrew weights 
should be kept within reasonable liniits, but 
it is no easy task as engine powers rise. 
On Mr. Fairhurst’s showing a ten-bladed air 
screw fitted to a 10,000 H.P. engine and 
suitable for flying at 30,000ft. might weigh as 
much as 2 tons if made in duralumin, and 
about half as much if of wood. Piston engines 
to give 10,000 H.P. would not weigh less 
than 10,000 lb.; but the weight of turbine 
types would only be half that figure, or even 
less, so that the engine weight might in some 
cases be little, if any, more than that of the 
airscrew it has to drive—a somewhat novel 
position. The normal state of affairs, 
particularly in all civil air transport usage, 
may be expected to be a combination of jet 
and airscrew, with a division of duties be- 
tween them ranging from mainly jet to mainly 
airscrew. The right balancing of the two will 
afford a challenging exercise in designing 
skill for aircraft firms in all manufacturing 
countries. 





Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





AN ASSOCIATION OF PROFESSIONAL 
ENGINEERS 


Srmr,—On January 3rd last the following 
resolution was passed by a very large majority 
at a special general meeting of the Institution of 
Civil Engineers, there being only about five 
dissentients :— 

“This meeting is of the opinion that the 
present method of nomination and election of 
the Council of the Institution of Civil Engineers 
requires modification and therefore requests 
the Council to investigate the matter and, after 
taking such steps as they may think proper to 
ascertain the views of members, submit pro- 
posals for discussion at a special general meeting. 
These proposals should be designed to secure 
to the corporate members adequate facilities 
for the nomination of candidates under suitable 
limitations and to enable them to make informed 
use of their voting powers.” 

During the very lively discussion that pre- 
ceded the vote, several speakers deprecated the 
fact that the affairs of the Institution had been 
discussed in the Press prior to the special 
general meeting. This attitude of mind, this 
objection to ‘“‘ washing dirty linen in public ” 
(as they said), seems to arise from a miscon- 
ception of the function and standing of the 
Institution of Civil Engineers. If the Institu- 
tion were a private society, indulging in a 
perennial squabble about the next Hon. Secre- 
tary, then indeed there would be no ground for 
publicity and you, Sir, would probably not have 
opened your columns for such a purpose. The 
Institution is, however, a public body, its 
functions defined by a series of Royal Charters, 
which entrust to it the grave duty of regulating 
entry to the profession of engineering. Modern 
society is founded on engineering, and a healthy 
modern community must be served by a vigor- 
ous, enterprising, highly trained body of pro- 
fessional engineers. In so far as the duty of 
ensuring this has been entrusted to any organisa- 
tion, it has been entrusted to the Institution of 
Civil Engineers and its daughter institutions. 
It follows that everything concerning that 
Institution, especially the way in which it is 
controlled, is of importance, and should be of 
interest, not only to engineers, but to the 
public. 

I hope I have established good grounds for 
public consideration of affairs of engineers, 
and therefore beg you to let me open a dis- 
discussion in your columns, as there is no way 
of reaching the general body of engineers except 
through the Press. 

If, as a result of the motion quoted above, the 
Council is elected to carry out a programme 
desired by the members, then we may be sure 
that many of the Council will find themselves 
pledged to action that is intended to lead to an 
improvement in the status of all engineers. 

A large body of opinion would probably 
agree to the necessity for promoting an organisa- 
tion of professional engineers. It should be the 
objective of all members now to induce the 
Council of our premier engineering institution to 
take the lead in this development, as it must 
come, sooner or later. 

The organisation of a learned profession falls 
naturally into three branches :— 


(I) Research and teaching. 
(II) Qualification. 
(III) Rewards. 


These three branches overlap to some extent, 
but on the whole can be divided with neatness 
from each other. 

The Institution of Civil Engineers by its 








original Charter is declared to have for its 
object “ the acquisition of that species of know- 
ledge which constitutes . . . the art of directing 
the great sources of power in Nature for the use 
and convenience of man.’ It is empowered to 
make regulations for the admission of members. 

By a later Royal Charter corporate members 
of the Institution were empowered to call them- 
selves ‘‘ Chartered Civil Engineers.’’ All who 
have the right to this designation will know 
what its value is. 

The Institution encourages the presentation 
of papers about engineering; it is concerned with 
various committees who are carrying out long 
invéstigations on technical problems of interest 
to engineers; it conducts examinations and 
lays down courses of study for admission to its 
associate membership. The Institution can 
therefore claim that it is organising branches I 
and II of the profession of ‘‘ civil engineering.” 
Other Institutions have similar duties for 
various branches of engineering and also enable 
their members to call themselves ‘“‘ Chartered.” 

Here we come to an unfortunate narrowing of 
the conception of the founders of the Insti- 
tution. By the use of the words “ civil engi- 
neering ”’ they distinguished the activities they 
wished to pursue from those of “ military ” 
engineers, but that use of the word has been 
forgotten and civil engineering now is taken 
only to comprise dams, docks, roads and rail- 
ways, canals and drains, and the like. Through 
some lack of breadth of vision, the original 
Institution of Civil Engineers lost its catholicity, 
and the ‘‘ Mechanicals” and “ Electricals” 
split off into separate Institutions, whose cor- 
porate members are also “Chartered.” The 
splitting process has continued and there are 
now Institutions or Associations for Water 
Engineers, Structural Engineers, Motor Engi- 
neers, &c. &c. There is therefore no one body 
that can speak authoritatively for engineers as 
regards research and qualifications. 

The third branch of the organisation of a 
learned profession does not exist. There is no 
association which does for the engineering pro- 
fession what the British Medical Association 
does for doctors. The consequences are obvious 
to all engineers—poor pay, poor conditions of 
service, inadequate status. Since before the 
recent war engineers have been discussing why 
it is they have not the standing in public affairs 
that is accorded to lawyers and doctors. Many 
suggestions have been put forward and remedies 
discussed, but none has come to fruition. The 
status of the engineering profession is such that 
fully trained engineers had to accept com- 
missionsas second lieutenant whilenewly fledged 
doctors and dentists became full lieutenants. 
This is perhaps not very serious, but illustrates 
the trend of which so many engineers complain. 

A great step forward would be taken if the 
leading institutions, headed by the I.C.E., com- 
bined to form an Association of Professional 
Engineers for the furtherance of the interests of 
engineers as distinct from engineering. If the 
Councils of the Institutions of Civil, Electrical, 
and Mechanical Engineers decide that their 
Charters preclude them from such action, they 
could apply to the Privy Council for a revision 
of their Charters. This should not be difficult, 
for they already step outside the strict limits of 
‘acquisition of knowledge, &c.,’’ in that they 
have laid down laws of professional behaviour, 
have given dicta on fees, and have started an 
employment agency. All such activities and 
many more should be the responsibility of an 
Association of Professional Engineers. 

Among the first reforms required is the 
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registration of engineers of all branches, as for 
doctors and lawyers. Thereafter it should be 
illegal for any but registered Chartered Engi- 


neers to be employed on works. 


Are members prepared to urge their various 


Councils to get powers to found such a body ? 
F,. NEWHOUSE. 
Twickenhain, March 22nd. 





QUALIFICATIONS OF A RESEARCH 
WORKER 


Srr,—I agree with Mr. Watson’s high valua- 
tion of imagination in the qualifications, but 
it is unfortunate that difficulty of assessment 


has caused him to allow such a small quota of retnaghe ae 
[| unhesitatingly comply with it, and that there 


points for “responsibility.” Personally, 


would call this “integrity,” and other corre- 
spondents in your columns have before now 
emphasised the importance of including ethics 


in the engineering syllabus. 


His last paragraph reveals that the employers 


of the research worker in question were, as often 
occurs, deficient in this quality, and unworthy 
to select_a suitable applicant. This is the oft- 
repeated cry, that until engineers as a body have 
a wide enough training and experience to manage 
their own affairs they will continue to be 
exploited by commercial and other interested 
parties who have not at heart, as the first 
objective, the application of engineering in the 
best way to benefit the community. 

A. M, KENNEDY. 

Iver, Bucks, March 22nd. 7 








Standard Form of Contract 





A JOINT statement issued by the Institution 
of Civil Engineers and the Federation of Civil 
Engineering Contractors announces a new 
standard form of contract for civil engineering 
works. The production of a set of general con- 
ditions of contract for use in connection with 
works of civil engineering construction, 
approved and recommended by both those 
bodies for general use, is an event of more than 
passing importance in the civil engineering 
world. 

The building industry has long carried out 
the bulk of its constructional work under a 
standard form of general conditions agreed 
between the Royal Institute of British Archi- 
tects and the National Federation of Building 
Trades Employers, and the advantage of 
using, for works generally, a common form of 
general conditions with which both the pro- 
fessional and the contracting-sides are familiar 
is evident. Especially is this true so far as 
works of civil engineering construction are con- 
cerned, since the general conditions in relation 
to such works are longer and more elaborate 
than those commonly used for building works. 
In the administration of a civil engineering 
contract a number of persons on both the pro- 
fessional and contracting sides must familiarise 
themselves with the conditions under which 
the work is to be carried out, and the saving of 
time occasioned by the use of a standard form 
cannot but be substantial. 

The newly agreed conditions aim at four prin- 
cipal objects: (1) the arrangement of the con- 
ditions in clear and logical order; (2) the 
removal of ambiguities of wording which so 
often constitute a cause of friction, if not of 
dispute ; (3) the elimination, so far as possible, 
of the gambling element in tenders frequently 
forced upon contractors by the requirement that 
they shall undertake at their own cost obliga- 
tions the value of which cannot be pre- 
measured and the pricing of which for tender 
purposes is therefore largely speculative ; 
(4) as fair a distribution as possible of the 
incidence of those risks inherent in the con- 
struction of works largely below ground level 
which cannot be foreseen by any reasonable 
method of inquiry or investigation, and which it 
is unfair to ask either the one side or the other 
to accept in whole. 

The results achieved are the outcome of 


the views of both employers and contractors. 


reflected in cheaper prices for works in connec- 
tion with which they are used. 

The conditions are in conformity with the 
trend of opinion with regard to the vexed 


employer or engineer and contractor in pro- 
viding that all such disputes, without reservation, 
may be submitted to the decision of an inde- 
pendent arbitrator, while the interests of the 
employer and of the work are safeguarded by 
the provision that, pending the completion of 
the work, the engineer’s decision on any such 
question shall be final, that the contractor shall 


shall be no delay in the execution of the work on 
that account. What is therefore, in effect, 
reserved to the decision of the arbitrator is 
whether the contractor is entitled to extra 
payment or not in respect of compliance with 
any such decision—obviously a matter which 
should be decided by a person who is entirely 
independent of both parties to the contract. It 
is not anticipated that a provision of this kind 
will result in any increase in the number of 
disputes which find their way to an arbitrator. 
Works of civil engineering are of such great 
variety in nature, design, and constructional 
requirements that it is impossible to apply 
standards to them in any general sense, but it is 
possible to direct the application of standards 
in particular respects. The introduction of a 
common form of general conditions under which 
such works are carried out is an important step 
in this direction. Both the Institution of Civil 
Engineers and the Federation of Civil Engi- 
neering Contractors hope to secure the widest 
possible adoption of the standard form and have 
recommended its use to Government Depart- 
ments, local authorities, and other employing 
authorities for all civil engineering works. 
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SHORT NOTICES 


Sheet Piling, Cofferdams, and Caissons. By 
Donovan H. Lee, M.Inst.C.E. London: 
Concrete Publications, Ltd., 14, Dartmouth 
Street, S.W.1. Price 10s. net.—This book not 
only treats theoretically and practically the 
subjects indicated by the title, but also explains 
why in any particular case a certain design or 
constructional procedure is adopted. It deals 
with reinforced concrete, timber, and steel 
sheet piling, the active and passive pressures 
to which sheet-piled walls are subjected, design 
and construction of cofferdams, and bridge and 
other foundations of the cylinder and caisson 
types. The subject-matter is well supplemented 
with engravings, drawings, and includes some 
useful tables and diagrams. 





Capstan and Turret Lathes: Their Setting 
and Control. By W.C. Durney, A.M.I. Mech. E. 
London: Sir Isaac Pitman and Sons, Ltd., 
Parker Street, W.C.2. Price 12s. 6d. net.— 
Capstan and turret lathes are with little doubt 
the most generally used production machines 
in the engineering industry, and upon their 
proper setting and tooling frequently depends 
the difference between the profit and loss of the 
ultimate job. Practically every shop has its 
own system of tooling and lay-out according to 
numbers off and finish required, but all are 
based upon certain primary factors in setting. 
It is with these primary factors that this 
little book is mainly concerned, and the author 
has produced a reference work which will be of 
use not only to those just starting as setters, but 
to many who have, owing to war conditions, 
been restricted to one class of setting for a long 
period. In it, a concise description of typical 
machines and their construction is followed by 
particulars of the generally used standard 
tooling equipment which has more or less 
universal application. The major portion of the 
book is devoted to exercises on the lay-out and 
tooling of what might be classified as standard 
types of bar work and a certain amount of 





detailed discussion between representatives of 





heavy chucking and special fixture work. The 


the Institution and representatives of the 
Federation to agree conditions doing justice to 


It is confidently expected that they will be 


question of the settlement of disputes between 


— 
LL 


large number of small sketches and drawi 
interspersed with the text will considerably 
assist readers not too familiar with the subject, 


Plastics: Scientific and Technological, 

H, Ronald Fleck, M.Se., F.C. London: Ex 
lish Universities Press, Ltd., Little Paul’s House 
Warwick Square, E.C.4. Price 25s. net.—Thg 
many attractions of synthetic resin materials 
have occasioned much unsought publicity from 
uninformed sources incapable of appreciating 
the advantages and restrictions of plastics, Ajj 
concerned in this industry will concur with the 
author of this book when he states in his preface; 
‘** Provided the industry is allowed to develop 
its own products in its own way, knowing full 
well the potentialities, and the potential dig. 
advantages of plastics, these eminently usefy] 
products will then take their rightful place in 
the economy of civilisation.’”’ The book con. 
tains a carefully considered critical survey of 
literature on the subject, and a correlation of 
data on the science of plastics. Space does not 
permit a review of the contents, and it must 
suffice to say that it is an instructive and com. 
prehensive treatise which will be of consider. 
able value to all connected with the application 
of plastics in industry. 








What Industry Owes to Chemical Science, 
Third edition. Issued by the authority of the 
Council of the Royal Institute of Chemistry, 
1946. Cambridge: W. Heffer and Sons, Ltd. 
Price 18s.—Years ago Mr. Richard Pilcher, 
then registrar and secretary of the Institute of 
Chemistry, and Mr, Frank Butler-Jones, who 
lost his life in Thailand in 1941, wrote, under 
the title of this volume, a series of articles for 
THe ENGINEER. Subsequently, Constables 
published them as a fairly modest book. It 
sold well, and in 1922 THe ENGINEER gave the 
copyright to Mr. Pilcher, who brought out a new 
and extended edition. It also sold well, and, 
another edition being called for, Mr. Pilcher 
gave the copyright for the benefit of the bene- 
volent fund of the Royal Institute of Chemistry. 
The book was wholly recast, and it now com- 
prises articles by experts on over fifty different 
subjects. To cover so much in some 350 pages 
involves a t deal of compression, with the 
result that the articles are very condensed, very 
*‘ intensive,” and they have surrendered the 
human touch of Pilcher and Butler-Jones for 
strictly scientific treatment. Still, as a broad 
survey of the influence of chemical science upon 
industries, this is an unequalled compendium, 
and we are not surprised to hear that it is selling 
“like hot cakes,” and making a handsome 
addition to the benevolent fund. It ought to 
be added that the authors gave their services 
free, and that the supervision has been in the 
hands of the Publications Committee of the 
Tastitute. 





BOOKS RECEIVED 


The British Gas Industry, Present and Future. 
By Joan Mitchell. London: Fabian Publications, 
11, Dartmouth Street, S.W.1. Price Is. net. 

A Cost-Finding Chart for Industry. By S&S. C. 
Roberts. London: Emmott and Co., Ltd., 21, 
Bedford Street, Strand, W.C.2. Price 2s. net. 
Simple Oil-Engined Plant Operation, By D.S. D. 
Williams. London: The Temple Press, Litd., 
Bowling Green Lane, E.C.1. Price Is. 6d. net. 
Principles and Practice of Heat Treatment. By 
J. Winning. London: Emmott and Co., Ltd., 21, 
Bedford Street, Strand, W.C.2. Price 3s. 6d. net. 
Time and Motion Study. By John W. Hendry. 
London: Sir Isaac Pitman and Sons, Ltd., Pitman 
House, Parker Street, W.C.2. Price 12s. 6d. net. 
Dictionary of Aeronautical Terms. By H. Nelson. 
London: Sir Isaac Pitman and Sons, Ltd., Pitman 
House, Parker Street, W.C.2. Price 10s. 6d. net. 
Plastics, Scientific and Technological. By H. 
Ronald Fleck. Second edition. London: Temple 
Press, Ltd., Bowling Green Lane, E.C.1. Price 30s. 
net. 

The Machining of Steel. By F.C. Lea and Eric N. 
Simons. London: Blackie and Son, Ltd., 66, 
Chandos Place, Covent Garden, W.C.2. 
8s. 6d. net. 

Optical Instruments in Engineering. By 8. H. 
Hemsley. London: Paul Elek (Publishers), Ltd., 
Diamond House, Hatton Garden, E.C.1. Price 
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Retirement of L. St. L. Pendred 


EXT Monday, April lst, Mr. Loughnan 

St. Lawrence Pendred goes into retire- 
ment, after serving this journal for fifty years 
and occupying the editorial chair for forty. 
He became editor in 1905 in succession to his 
father, Vaughan Pendred, who had himself 
been editor for forty years. Thus, between 
them, father and son have watched over and 
guided the fortunes of the paper for eighty 
years, creating a family tradition that is still 
to be continued. For Loughnan Pendred is 
to be succeeded in his turn by his son, 
Benjamin, to whose lot it may well fall to 
complete a century of service by one family 
to one of the premier engi- 
neering journals of the 
world. 


Mr. Loughnan Pendred 
was born in 1870, the second 
son of his father. His Christ- 
ian name records the fact, 
which he is proud to acknow- 
ledge, that he is mainly 
Irish, with all the Irishman’s 
ready wit and charm. His 
technical education was 
obtained at the Central 
Institution, South Kensing- 
ton, and the Finsbury Tech- 
nical College, and he retains 
to this day an affectionate 
interest in the progress of 
the successor of the “‘ Cen- 
tral,” the City and Guilds 
(Engineering) College, 
besides an abiding interest 
in methods of education, 
upon which he holds and has 
expressed strong opinions. 
He took full advantage of 
studying under such men 
as Silvanus Thompson, John 
Perry, and Dr. Armstrong. 
His apprenticeship was 
served with Davey, Paxman 
and Co., Ltd., of Colchester, 
and afterwards he went 
abroad to the works of 
Van den Kerchove at Ghent, 
and later to the old Wes- 
tern Railway of France, 
acquiring in those years 
a deep practical knowledge 
of the locomotive, fluency 
in the French language, 
and an appreciation of 
good cooking. Returning to England in 
1893, he joined the ordnance department 
of Sir W. G. Armstrong, Mitchell 
and Co., at Elswick, acting in a capa- 
city that would now be given some such 
title as progress engineer. It was perhaps 
during his three years in that appoint- 
ment that he developed a critical appre- 
ciation of the merits and the demerits 
of machine tool design of that day, 
knowledge that he utilised to the full 
in later life. 

In 1896 he joined his father in THE 
ENGINEER Office and so very rapidly proved 
his ability as a sub-editor that in 1905, at 
the age of only thirty-five, he was chosen to 
succeed to the editorial chair. In the few 
years before the outbreak of war in 1914 he 
introduced many changes of style and certain 
editorial ‘‘ features,” designed to improve, 
not only the appearance of the paper, but 
also its real value to engineers. The 
remainder of his life has since been 
devoted to the service of this journal. 











Nor will he forget it in his retire- 
ment. For his voice will continue to be 
heard in our columns whenever he feels 
the need to express an opinion, and his advice 
and assistance will be available for his 
successor. 

Mr. Pendred guided the fortunes of this 
journal under the stress of two great wars, 
and—almost as difficult a task—through the 
great depression of the “ ’thirties,” remaining 
always imperturbably cheerful in the face of 
difficulties. Older engineers will recall with 
pleasure the series of articles he wrote during 
and after the first world war under the 





Cc.B.E. 


LOUGHNAN ST. LAWRENCE PENDRED, 


heading ‘“‘ Random Reflections.” During that 
time he edited, in addition to this journal, 
The Ministry of Munitions Journal and still 
treasures the memory of a personal letter of 
thanks from Mr. Lloyd George. He also 
served, thrgughout the raids of that war, as a 
special constable, a matter about which he 
has many amusing anecdotes to relate. 
Between the wars the rapid growth of the 
respect and affection with which he was, and 
still is, regarded by engineers in a wide and 
varied field was shown, in that institutions 
and societies delighted to elect him to their 
councils. He was President of the Insti- 
tution of Mechanical Engineers, of which he 
is now an honorary member, in 1930-31, 
and during his year of office visited America 
as the representative of that Institution 
on the occasion of the fiftieth anniversary 
celebrations of the American Society of 
Mechanical Engineers. He is a founder 
member of the Newcomen Society, of which 
he has twice been President, and he was 
President of the Institution of Engineers-in- 








Charge, 1926-28. He is an honorary member 
of the “ Juniors,” and is a member of the 
Iron and Steel Institute. In all such insti- 
tution activities it was his desire first and 
foremost to serve and to help to enhance the 
prestige and power of the bodies concerned. 
In 1934 he was created C.B.E. in recog- 
nition of his services to the engineering 
profession. 

It is, however, of his service to this journal 
that we here particularly wish to write. To 
this day he retains that freshness of outlook, 
still undimmed by advancing age, that 
was so apparent and made him so attractive 
a companion to a wide circle of acquaintances, 
in his youth and middle age. Shortly before 
the latest of the world wars he again 
introduced considerable changes in the 
“make-up” of THE ENGINEER to accord 
with the spirit of an age that prefers 
its reading matter made 
easy for it by the use 
of larger types. He was 
always willing to listen to 
new suggestions, ready to 
try experiments, and un- 
willing to permit the crea- 
tion of precedents that 
might introduce rigidity and 
prevent change. 

Despite his age—he was 
nearly seventy when war 
broke out—he continued to 
attend at the office through- 
out the second world war 
and made light of “ blitzes,” 
flying bombs and rockets. 
Now, “ time-honoured ”’ like 
John o’ Gaunt, he retires. 
Throughout his life his recre- 
ations have included garden- 
ing and “workshopping.” 
The first, except in direct- 
ing the work of others, 
is now almost closed to 
him. But it will be the 
hope of all his many 
friends, whether of his 
own or later generations, 
that he will live long to 
make many more delight- 
ful models and machines, 
successors to the pump 
for a garden fountain, 
small-gauge railways for 
his children, wireless sets, 
mechanical puppets, fishing 
reels, and a host of other 
things that have engaged 
him in pleasurable occu- 
pation in the past. 

Mr. Benjamin Pendred, 
who succeeds him in the editorial chair, 
is his second son, just as he himself 
was the second son of his father. 
Benjamin was educated at Haileybury 
College, the City and Guilds (Engi- 
neering) College, and the Regent Street 
Polytechnic. He served his time with 
W. H. Allen, Sons and Co., Ltd. of 
Bedford, and spent six months abroad 
with Sulzer Bros., Ltd., at Winterthiir. 
In 1931 he joined the staff of this journal. 
He is a member of the Institution of 
Mechanical Engineers and served, a few 
years ago, as associate member on its 
council. 

Mr. T. W. Chalmers, D.Sc., M.I.Mech.E., 
who joined the editorial staff in 1909 and 
since 1932 has been chief technical assistant 
to the editor has been appointed consultant 
editor. 

THE ENGINEER intends, under the change of 
editorship, but not of dynasty, to serve the 
engineering industry as faithfully in the 
future as in the past. 
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The Radiolocation Convention 





NDER normal conditions it is the practice 
of the Institution of Electrical Engineers 
to publish papers at regular intervals reflect- 
ing developments in electrical science as they 
occur, with the object of promoting the free 
interchange of technical knowledge through- 
out the world. This policy suffered inevitable 
restrictions during the war, when, for obvious 
reasons of security, it became impossible to 
publish any information on the subject of 
radiolocation in which, as is well known, 
prodigious strides have been made through- 
out the past six years. 
The object of the Convention, begun 
at the Institution this week, is to pro- 
vide an opportunity of presenting a 
comprehensive review of the work that has 
been done in radiolocation, by inviting 
British engineers and scientists from all 
branches of the radio and electrical field, 
from Government research establishments, 
and from the industry, to contribute papers 
outlining the achievements in their respective 
spheres. Whilst the papers and lectures 
delivered at the Convention give a general 
survey of the whole subject, its very scope 
has prevented a fully detailed treatment. 
The picture will therefore be completed during 
the current and subsequent sessions of the 
I.E.E. by the presentation for discussion of 
the usual type of formal paper, which will 
cover in greater detail some aspects of the 
subjects reviewed at the Convention. 
The Convention was opened on Tues- 
day, March 26th, by Mr. John Wilmot, 
the Minister of Supply and Aircraft Pro- 
duction. A memorable feature of the opening 
meeting was the presence of Dr. F. B. 
Llewellyn, President of the Institute of 
Radio Engineers of America, who had made 
a special journey to this country for the 
purpose of conveying the greetings of that 
Institute in an address, an abstract of which 
is reproduced below. 


Dr. F. B. LLEWELLYN’s ADDRESS 


This is in several ways a time of great 
satisfaction. To be able to move from one 
country of the earth to another without 
fear is certainly one of these. Only one short 
year ago this was not the case. Also to be 
able to come to the Institution of Electrical 
Engineers as a representative of the Institute 
of Radio Engineers and to bring you our 
greetings is another. Added to these is the 
particular pleasure I take in participating in 
honouring the teams of British engineers for 
the splendid contributions they made to the 
successful outcome of the war. At the winter 
technical meeting of the Institute of Radio 
Engineers held in New York last January, we 
had the pleasure of having Sir Robert Watson 
Watt with us, as well as a number of other 
members of the Institution of Electrical 
Engineers. Your President, Dr. Dunsheath, 
and Secretary, Mr. Brasher, recently met 
with our board of directors in New York. 

This visiting back and forth is a continua- 
tion of the wartime co-operation between 
engineers in our two countries, which was 
one of the factors that contributed to the 
great success of Radar. The rise of Radar 
was one of those marvels which sometimes 
occurs with such timeliness and with such 
speed that it is only upon looking backward 
that its true stature may be appreciated. In 
the heat and intensity of battle there was 
little time to survey the scene objectively and 
toapprehendall that actually wastaking place. 


ready for production. Therefore it became a 


back many years. During the time between 
1920 and 1930 experiments were made in 
which pulses were reflected back from the 
ionosphere. This was not Radar in its 
modern sense, but it did show that under 
certain conditions a sufficient quantity of 
energy could be recovered to operate a 
receiver. The real development of Radar 
waited until the notable work of those such 
as Sir Robert Watson Watt in England and 
Dr. A. Hoyt Taylor in America. From that 
work the fundamental principles were appre- 
ciated and applied. It followed that the first 
actual Radar sets were produced using the 
techniques that were then available, and, 
while they operated on much lower fre- 
quencies and without many of the refinements 
that were later employed, their mode of 
operation and the fundamental principles 
upon which they were based were practically 
the same. 
Among the first sets to be produced on the 
American side of the ocean were the search- 
light control and the long-distance search 
Radars, SCR-268 and 270, which operate 
respectively on frequencies near 200 and 
100 megacycles. They were followed by the 
Mark I fire-control Radar, which was deve- 
loped for the United States Navy. This 
Radar operated at 700 megacycles and 
employed triode transmitting tubes giving 
a peak pulse power of 2kW. The life of the 
vacuum tubes was uncomfortably short. 
These sets operated at about the limif* of 
what could be done with either transmitting 
or receiving tubes of that time. As it 
eventuated later, neither the transmitter nor 
the receiver performed with anything like 
the efficiency that was realised in later 
designs. 
Then came the summer of 1940. It does 
not take me to tell you of the seriousness of 
the situation which existed at that time. 
Submarine sinkings were on the increase and 
that state of affairs in general was indeed 
critical. In September of that year a British 
mission, headed by Sir Henry Tizard and 
including Messrs. J. D. Cockcroft and R. H. 
Fowler, came to America bringing with them 
a new kind of vacuum tube: a magnetron 
containing a multiplicity of tuned cavities 
which were excited by the motion of the 
electrons. This magnetron can truly be said 
to have been the device which allowed Radar 
to become the tremendous force it was in the 
eventually successful prosecution of the war. 
On October 6th, 1940, the tube was taken to 
the Whippany Laboratory of the Bell Tele- 
phone Laboratories and was there tested. It 
was a day to be remembered. The tube gave 
about 10 kW peak pulse output at a fre- 
quency in the vicinity of 3000 megacycles. 
This was a power about five times as great as 
was given by the triodes in the Mark I 
equipment, and moreover was at a frequency 
over four times as high. Can you imagine our 
enthusiasm ? 
The possession of one or two models of a 
new and operative instrumentality, funda- 
mental though it was to the eventual success 
of the development, was only the beginning 
as far as actually getting the equipment into 
combat use was concerned. The magnetron 
tested at Whippany operated at a frequency 
of 3000 megacycles. No equipment we had 
in use operated at that frequency. On the 
other hand, the Mark I Radar was the nearest 
in frequency which we had substantially 


system to operate at 3000 megacycles or of 
extrapolating or scaling the magnetron modg} 
to operate at the 700 megacycles frequency on 
the Mark I Radar. It was decided to do both, 
The work started at once on adapting the 
magnetron to the 700 megacycles frequency, 
because it was felt that this would take legs 
time than to build an entirely new Radar 
system. However; work was also started in 
the opposite direction of building Radars 
for 3000 megacycles. 

The Radiation Laboratory was formed in 
November at the Massachusetts Institute of 
Technology in Boston under Government 
auspices. The work accomplished by the 
Radiation Laboratory will go down in history 
as an enduring monument to those who 
worked there. Closely allied with the work 
of the Radiation Laboratory were the various 
technical staffs of the Army and Navy as 
well as the industrial laboratories. 

One of the first Radar activities with which 
I am familiar involved the adaptation of the 
magnetron for operation at 700 megacycles 
in an improvement of the Mark I, known as 
the Mark III, Radar. An entire redesign of the 
basic magnetron model had to be undertaken, 
and production methods had to be worked 
out for the new and untried magnetron 
frequency. Not only did the first American 
models of the 700 megacycles magnetron give 
50 kW at 700 megacycles, as compared with 
the 2 kW which was the output of the original 
triodes in the Mark I, but there was added a 
much longer life, and the tubes operated with 
substantially higher efficiency than did the 
original triodes. 

Other magnetron designs were started for 
other and higher frequencies. The expedient 
of strapping the cavities together according 
to certain principles of design was brought 
over from England. This was a second very 
important development. The operation of 
the magnetron was improved enormously by 
the strapping. It allowed the efficiency to 
be increased, while the tendency of the tube 
to jump from one frequency to another was 
greatly diminished. Before the war’s end, 
designs had been fabricated which produced 
peak powers of 3 MW at frequencies of the 
order of 3000 megacycles, and much higher 
frequencies had been attained. Compare 
this again with the original 2 kW at 700 
megacycles, which was all that the Mark I 
Radar could accomplish. 

These developments were not accomplished 
in a day; they were not even accomplished 
in a month, and some of them took years. 
When the situation is reviewed, however, and 
the magnitude of the work is compared with 
the time it required, one realises the enormous 
magnitude of the accomplishment. It was 
not done by any one individual. It was not 
done by any one laboratory. It was not all 
done by any one type of laboratory or any one 
type of individual. It was truly a joint 
effort. Engineers from the various industrial 
laboratories exchanged visits with engineers 
in the Government laboratories and in the 
Service laboratories both in America and in 
England. 

Tunable designs of magnetrons were 
developed. ‘‘ Packaged ’’ forms were pro- 
duced in which the magnetic field was 
obtained by a field structure incorporated as 
part of the whole, and the size and weight 
were considerably reduced. New and better 
forms of output circuits and output couplings 
were achieved. 

Simultaneously and going beyond all of 
this, ingenious and large-scale production 
methods were developed so that finally 
magnetron production took its place as an 


accomplishment alongside of that of the more 


fundamental work of the engineers and 
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complementary relationship of particular 
yalue existed between England and America, 
wherein the basic scientific principles from 
the one country were embodied in a prototype 
model which the other then developed in 
coord with its production methods, so that 
the finished equipments arrived in the combat 
areas in the shortest possible time and in the 
test possible number. ; 
Thus, the magnetron became one of the 
very important items in Radar. It allowed 
the transmitter power and the frequency 
to be increased many times, and it possessed 
a flexibility of application which completely 
changed the Radar transmitter. 
With the magnetron the performance of the 
transmitter was enormously improved. While 
this was taking place, what of the receiver ? 
An interesting story in joint co-operative 
effort is involved in the improvement of 
receiver performance and concerns the ampli- 
fier, which was known as the “lawn-mower.”’ 
My own group at the Bell Telephone Labora- 
tories had been engaged in an attempt to make 
a vacuum tube for the Mark IIT Radar receiver 
(successor to the Mark I) which would 
improve its noise performance. Our idea was 
to use @ pre-amplifier which could be incor- 
rated in a kit or attachment and which 
might be shipped to Radars already in the 
field and there applied to them. 

Coincidentally with our efforts in New York 

City, the General Electric engineers in 
Schenectady, New York, were working on a 
vacuum tube to be used as a microwave 
oscillator or as a converter tube. They sub- 
mitted some of their models for our investiga- 
tion and comments, and we built an amplifier 
around them for operation at 700 megacycles, 
using cavity techniques. Tests in New York 
indicated that the amplifier might have a 
noise performance some 15 db. better than 
that of the original Mark I receivers. In 
operation that would be the equivalent of 
increasing the transmitter power more than 
thirty times. With much anticipation the 
pre-amplifier was taken to a test station at 
Atlantic Highlands, New, Jersey, where a 
model of the Mark III Radar was installed for 
experimental purposes. When we arrived 
the set was operating in its normal manner. 
On the screen of the ’scope could be seen the 
echoes from objects on Sandy Hook across 
the bay and from Coney Island much farther 
away. They stood out from the noise with 
moderate clearness, but the smaller objects 
were largely hidden by “ grass,” which was 
the name for background noise. The pre- 
amplifiers built by us around the General 
Electric tubes were then connected in the 
circuit. I shall never forget the astonishment 
of those who witnessed this experiment. In 
place of a few dim echoes protruding from 
the “ grass ’’ were literally hundreds of echoes 
extending to many times the height of the 
noise background. One naval officer ex- 
claimed, ‘‘ You have mowed the grass!” 
That was the origin of the term “lawn- 
mower.” 

The pre-amplifier involved the first appli- 
cation of the well-known lighthouse tube at 
frequencies anywhere near 700 megacycles. 
Later, as you well know, many other uses and 
many other models of that type of tube con- 
struction were developed and manufactured, 
and the tubes were built both by the General 
Electric Company and the Radio Corporation 
of America. In England somewhat analogous 
types had also been developed and con- 
tributed their share to the overall result. 

While the lighthouse tubes were quite 
effective in improving the performance of 
receivers at 700 megacycles and for use as 
oscillators at much higher frequencies, re- 
ceivers for 3000 megacycles and higher were 


formance. Silicon crystals were developed 


making them stable and able to resist the 
pulse powers from the Radar transmitters 
were found, until finally receivers operating 


were built with relatively good noise 
performance. : 

These brief examples, typical of many 
others, bring out the fact that the multi- 
tudinous types, sizes, and kinds of Radar 
which were developed during the war did not 
“just grow.” Each came into being through 
the efforts of a very large group of people : 
British, American, Army, Navy, civilian, 
Government and industry. In a similar 
manner, tactical uses for Radar were 
developed, again through group methods. 
It has often been stated that Radar won the 
Battle of Britain. The tactical methods 
there developed were studied and adopted in 
other encounters. It is possible that Radar 
is the best example of co-operative technical 
effort that the world has ever known. 

‘As Radar has served us during the war, it 
can also serve during the peace. Safety and 
speed of navigation on the sea and in the air 
are one example. As co-operative effort 
served us during the war, it also can serve 
during the peace, and I anticipate that in the 
future our two organisations, the Institution 
of Electrical Engineers in England and the 
Institute of Radio Engineers with head- 
quarters in America, working together and 
with other organisations having similar aims 
and purposes, will provide the means through 
which this co-operative effort can be carried 
forward. 








The Loop Scavenge Diesel 
Engine* 
By H. DESMOND CARTER, M.I. Mech. E.f 


THE scavenge pump type of two-cycle diesel 
engine made its first appearance many years 
ago, as, for example, the Sulzer in Switzerland, 
Atlas in Sweden, M.A.N. and Deutz in Germany, 
Nordberg and Fairbanks Morse in U.S.A., and 
Crossley in England. This type of engine—of 
which characteristic features are loop scavenge, 
an abundance of air under pressure in the air 
manifold, and, of course, injection of the fuel 
into the air charge in the region of top dead 
centre of the piston (Fig. 1)—represented a 
great advance on the crankcase compression 
type. 

Development of the loop scavenge engine 
during the past thirty years has therefore pro- 
ceeded concurrently with that of the four-cycle 


to the four-cycle type and only one or two firms 
(in several countries) pioneering and developing 
the loop scavenge two-cycle type. A great 
deal more development work in the aggregate 
therefore has been put into the four-cycle type. 
Hitherto, loop scavenge two-cycle engines 
have found their widest application in marine 
propulsion, whereas the four-cycle type has 
predominated in the stationary engine field. 
There was a good reason for this. A marine 
screw propeller operates best at slow or medium 
speeds, and the two-cycle engine develops high 
torque at low speed of revolution. 

Another important point is that the two-cycle 
engine can readily be built as a direct reversi 
engine (that is, when started on compr 

air, it will operate equally well in either direc- 
tion of rotation). Direct reversing can be 
applied to engines having three or more cylin- 
ders, whereas the four-cycle engine requires a 
minimum of six cylinders. As it is usual for 
manufacturers to build a range of engines of a 
given cylinder size of from three to eight 
cylinders, the four-cycle type is unattractive to 
manufacture for this reason, added to which 


* Institution of Mechanical Engineers, Friday, March 
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both in England and in America, and ways of 


at many thousands of megacycles per second 


there is the complication of the direct-reversing 
mechanism necessary for the four-cycle engine. 
For these and other reasons, the four-cycle 
engine is now marketed only in medium and 
small powers, usually equipped with mechanical 
reversing gear to vide reversal of the screw 
propeller through gearing, the engine maintaining 
uni-directional rotation. The four-cycle engine 
also usually operates at a higher speed and 
incorporates reduction gearing as well as 
reverse gearing. 

The basic four-cycle engine operating at twice 
the speed of the two-cycle type and at the same 
brake mean pressure would develop the same 
power. In practice, however, the brake mean 
pressure of the two-cycle engine may be a little 
less and the distance between cylinder centres 
@ little greater. To the four-cycle engine, 
however, must be added the marine reversing 
and reducing gear, with the result that the 
overall length and weight of the four-cycle 
version for a given power are usually greater 
than those of the two-cycle type. Quite apart 
from such considerations, however, the loop 
scavenge two-cycle engine has less mechanism 
and is, indeed, relatively simple. There is, 
therefore, a good reason for its established 
position for marine propulsion. 

On the other hand, there has been a reason. 
for the popularity of the four-cycle type for 
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A.—Air under pressure in air manifold. 
B.—Air ports in cylinder wall. 
C.—Exhaust ports in cylinder wall. 
D.—Exhaust manifold. 

E.—Fuel injector. 


Fic. 1—Loop S ge of Si g 
Engine 


Pump Diesel 





stationary work. Engines for this purpose are 
usually coupled to electric generators which are 
more compact, the higher the speed. This 
corresponds very well with one of the out- 
standing characteristics of the four-cycle type, 
namely, its high specific brake horse-power. at 


engine, with most makers pinning their faith | high speed 


The most recent improvements, howeyer, 
enable the loop scavenge two-cycle engine to 
produce greater power at a higher speed of 
rotation, though it still gives its highest break 
mean pressure at low speed. As against this, 
the four-cycle type, by means of pressure charg- 
ing, can show a substantially increased output 
whilst maintaining its high speed of rotation. 
It has been said that the four-cycle engine has 
a great inherent breathing capacity at high 
speed, whereas in the two-cycle type the air 
has to be forced through the engine. When, 
however, the Kadenacy principle is applied to 
the loop scavenge engine, a marked advance in 
the process of passing the air through the engine 
at high speeds can be achieved. 

During the past few years a type of two-cycle 
engine—comparatively new in the sense that 
little had previously been done with it—has 
become popular. This has exhaust poppet 
valves in the head and a ring of inlet air ports 
near the bottom of the cylinder, which provide 
uniflow scavenging, and the scavenging air is 
delivered by a blower. One firm introduced a 
type providing similar scavenging, but with a 
piston exhaust valve and later with a poppet 
valve. 

Opposed-piston types of engine also provide 








still without really satisfactory noise per- 


tract. 
¢ Director and chief engi , Crossley Broth 
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uniflow scavenging. They are attractive tech- 
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nically, and are capable of high output, and 
they have the reliability associated with port 
control of air and exhaust discharge. This type, 
notably the Doxford, is perhaps most success- 
fully applied to slow-speed marine propulsion, 
and especially so in the case where a single low- 
level crankshaft incorporates excentrics or 
cranks for operating the upper pistons through 
long rods. This results in an engine of relatively 
short overall length and great height. Unfor- 
tunately, with this arrangement the cylinder 
centre distance becomes unavoidably great in 
comparison with the cylinder diameter. This 
causes the shaft to have a low torsional vibra- 
tion frequency, which, when more than four 
cylinders are used, is unsatisfactory for high- 
speed operation. It is therefore doubtful 
whether this type of engine is likely to become 
& universal one. It can, however, be built with 
two crankshafts, one on top and one below 
in the usual place, connected together by 
gearing. It becomes, in effect, two engines 
built into one, and may be used for high-speed 
operation, as the cylinder centres can be made 
similar to those of a normal straight-line engine ; 
but its relative complication is against its 
adoption, except in special cases. 
The chief attraction of the uniflow type of 
Scavenging is that the exhaust gas is swept 
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Cylinder bore, 7in.; calorific value of fuel (net), 
18,150 B.Th.U. per pound 


Fic. 2—Performance of Loop Scavenge Engine 


right out of the cylinder in one direction, thereby 
minimising mixing and producing a high 
scavenge efficiency. On the other hand, with 
loop scavenge, it would appear at first sight 
not unreasonable to assume that considerable 
mixing of the incoming air charge and the spent- 
exhaust gases should take place, and, in fact, 
it did take place in early types. But too much 
has been assumed regarding the supposed 
inefficiency of scavenging by the loop system. 
Development of two-cycle loop scavenge 
engines to minimise this effect is certainly most 
difficult, involving a great many interlocking 
variables. In four-cycle engines, for example, 
mechanical means are provided for separating 
the processes of exhausting, scavenging, and 
charging. For exhausting a poppet valve is pro- 
vided and a whole stroke of the piston is devoted 
solely to pushing out the spent exhaust gases 
from the engine cylinder. Scavenging is not so 
well defined, as it is provided for by valve over- 
lap; whilst charging again is positively con- 


Cylinder bore, 10}in.; four-cylinder engine; calorific 
value of fuel (net), 18,290 B.Th.U. per pound. Engine 


Fic. 


engine which is by far the simplest mechanically 
has been the most complicated to design and 
develop. Years of patient work have, however, 
resulted in the attainment of a scavenge effi- 
ciency of the order of over 90 per cent. in this 
type of engine. Given equal scavenge efficiency, 
the engine which is the simplest should, how- 
ever, be assessed as the best, and in this direc- 
tion the loop'scavenge type of engine scores very 
heavily indeed. The loop scavenge engine also 
scores in the direction of overall dimensions, as 
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BRAKE MEAN PRESSURE—LB. PER SQ. IN. 
@ Performance curve of 3-cylinder engine at 340 r.p.m. 
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Fic. 3—Performance of ine Scavenge Engine 
with Oil-Cooled Pistons 


its height is appreciably reduced by the absence 
of valves and valve gear, and the provision of 
relatively shallow heads. 
In most engines so far used, however, the 
exhaust poppet valve type has given a higher 
output than the loop scavenge type, partly on 
account of the early closing of the exhaust valves 
on the compression stroke, which provides a 
longer effective stroke, and hence a greater 
weight of trapped air charge, which may be up 
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tuned up to run at 300 r.p.m, 


4—Curves of Equal Fuel Consumption at 
Varying Speeds and Brake Mean Pressures for 
Loop Scavenge Engine with Uncooled Pistons 


trolled by means of a poppet valve and another 
complete piston stroke. In an exhaust poppet 
valve two-cycle engine these processes are 
not so clearly separated as in a four-cycle 
engine, but exhaust valves are still provided to 
control the appropriate process. 

In the loop scavenge two-cycle engine, how- 
ever, the separation of these three processes is 
not carried out by mechanical components of 
the engine, and much more subtle means are 


to 25 per cent. On the loop type of engine the 
exhaust port-closing timing is fixed at the same 
value as the opening timing, and this is inherent 
to the type. It is, however, possible to offset 
this disadvantage, as will be described later 
under the heading ‘“ Exhaust Pulse Pressure 
Charging.” 

The question as to the possible outputs 
obtainable from the two types suggests a com- 
parison between the exhaust ports in the 





employed. ‘There arises the paradox that the 
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head. The latter operate at engine speed—tha 
is, twice as frequently as in a four-cycle engin 
—and they should be opened as rapidly 
possible. The exhaust valve and its operat; 
mechanism are therefore a possible limitation 
As a result of careful design, such valves now 
operate reliably at about 75 lb. per square inch 
brake mean pressure and 1100ft. per minute 
piston speed. On similar outputs the exhaust 
ports of loop scavenge two-cycle engines algo 
operate satisfactorily. It would, however, 
appear reasonable to expect that, as outputs are 
increased as a result of further development, 
exhaust valves will eventually become a serious 
limiting factor in the poppet valve type of 
engine in regard to temperature, valve faces, 
gas flow, and fracture of valves, cylinder heads, 
and springs, just as they are in some respects 
in four-cycle engines. In other words, a margin 
must be allowed on the figures given by the 
performance curve alone to ensure reliable 
operation of the exhaust valves. 

In two-cycle loop scavenge engines there js 
no indication of the exhaust ports constituting 
in any way a limiting factor in the output of 
the engine. The engine need not be derated 
at-all, and will maintain its tune with regularity, 
It is also perhaps pertinent to mention that in 
aircraft petrol engines, in which there is such a 
high rate of gas flow, ports in the cylinder wall 
in association with sleeves are now widely used 
where really high outputs are required. 

In addition to its natural field in the marine 
propulsion world as a heavy-duty slow or 
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Cylinder bore, 10}in. 


Fic. 5—Curves of Brake Mean Pressure at Normal 
Load and Varying Speed for Loop Scavenge Engine 
with Oil-Cooled Pistons 

e 
medium-speed unit, the two-cycle engine can 
be used at higher speeds in conjunction with a 
reduci , the engine still retaining its 
caabnen of Chaat reversing. The higher speed 
engine is itself more compact, but with the 
reducing gear it tends to take up a greater 
overall length unless the ratio of speed reduction 
of the geared engine is appreciably greater than 
2 to l. 
These engines are also particularly suited to 
locomotive duty. For instance, for shunting a 
high torque at low speed is a desirable charac- 
teristic as are also the relatively simple and 
robust character of the loop scavenge design. 
Shunting locomotives are required to operate 
equally well in either direction, and this favours 
the use of direct reversing engines, with the 
cushioned reversal of compressed air on the 
engine pistons which the system provides. 
The first direct reversing engine to be fitted 
to a locomotive, as far as the author is aware, 
was a four-cylinder direct reversing engine of 
1100 B.H.P. installed in a locomotive in 1937 
for use twenty-four hours a day in a steelworks. 
Since that date a number of larger engines have 
been put into service and have fulfilled expecta- 
tions. In shunting service, a slow speed of 
revolution, combined with substantial weight 
to provide adhesion, are desirable, so a high- 
speed engine is not very attractive, the main 
requirements being robustness, simplicity, and 
reliability. 
It is of interest to note that the starting 
torque on compressed air is higher than the 
full load torque of the engine, which is in itself 
a valuable feature. 


PERFORMANCE 


Figs. 2a and 2b refer to an engine with Tin. 
diameter cylinders, stroke 9in., over a speed 





cylinder wall and poppet valves in the cylinder 





range of 350 to 850 r.p.m., and brake mean 
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es up to 85 lb. per square inch, with a 
normal continuous rating of 75 lb. per square 


inch. 

wiThe curves in Fig. 2b are lines of equal fuel 

consumption with speed of revolution and brake 

mean pressure as ordinates and absciss# respec- 
tively. This method of plotting focuses atten- 
tio on the position of optimum performance. 

The minimum fuel consumption is 0-365 lb. per 

B.H.P.-hour. The high-speed performance is 

such that the specific fuel consumption does not 

reach 0:40 Ib. per B.H.P.-hour until a speed of 

950 r.p.m. is reached. At 800 r.p.m., over most 

of the useful brake mean pressure range, the 

is well below this level and down to 

0-380 lb. per B.H.P.-hour. At 750 r.p.m., 

conditions approaching the optimum prevail 

with a fuel consumption of about 0-375 lb. per 

B.H.P. per hour. 

In Figs. 3, 4, and 5, the performance of 
another engine with 10}in. cylinders, stroke 
13}in., is shown at speeds up to 600 r.p.m. 
Figs. 3a and 36 give the performance with oil- 
cooled pistons, and Fig. 4 with uncooled pistons. 
Fig. 3b shows a focal area of minimum fuel 
consumption of 0-35651b. per B.H.P.-hour, 
corresponding to a thermal efficiency (net) of 
nearly 40 per cent. in the region of 330 r.p.m. 
At brake mean pressures between 40 lb. and 
80 lb. per square inch, and speeds between 230 
and 480 r.p.m.,‘the specific fuel consumption 
lies within a parameter of 0-370 lb. per square 
inch. 

At 340 r.p.m. the fuel consumption does not 
rise above the 0-40 lb. per B.H.P.-hour level 
until a brake mean pressure of 97 lb. per square 
inch has been reached, and brake mean pres- 
sures of over 100 1b. per square inch can be 
carried. 

At 500 r.p.m. good fuel consumptions are 
obtained ; that is, of the order of 0-373 lb. per 
B.H.P.-hour. With increasing speed the per- 
formance depreciates, but, even at 600 r.p.m., 

of the order of 0-40 lb. per B.H.P.-hour 
can still be obtained. 

With uncooled pistons, Fig. 4 shows that a 
somewhat similar performance is obtained in the 
neighbourhood of 300 to 400 r.p.m., and brake 
mean pressures up to 90 Ib. per square inch can 
be carried. At lower speeds the performance is 
not very different from that obtained with oil- 
cooled pistons, but at higher speeds the uncooled 
pistons provide an inferior performance. At 
speeds in the region of 300 to 350 r.p.m. for 
direct propulsion purposes, and a rating of 
75 lb. per square inch brake mean pressure, @ 
very satisfactory fuel consumption of 0-360 lb. 
per B.H.P.-hour is obtained. 

The scavenge air pressure rises slightly with 
increase in brake mean pressure and quite 
regularly in regard to increase in speed, but, 
even so, on the smaller engine at 800 r.p.m. the 
scavenging air pressure at 75 lb. per square inch 
brake mean pressure is just below 3lb. per 
square inch. 

Exhaust temperatures in the region of 
400 deg. Fah. at 75 lb. per square inch brake 
mean pressure and 750 r.p.m., are low when 
compared with four-cycle engines, for which a 
corresponding figure might well be 720 deg. 
Fah. (all measured with metal-sheathed mercury 
in glass thermometers). At 340 r.p.m. on the 
larger engine the temperatures are much lower. 

Curves in Fig. 5 indicate the manner in which 
the normal rating of loop scavenge engines may 
be expected to vary with the speed. Whilst 
a lower brake mean pressure is obtained at 
higher speeds, it does, nevertheless, represent 
quite an attractive output for a given size of 
engine. 

It might here be added that piston speed and 
brake mean pressure are often used as a basis 
of comparison of the performance of different 
types and sizes of engines, and this is quite 
sound where the stroke/bore ratios are sub- 
stantially the same. Where, however, as in the 
present instance, short-stroke engines are in 
question, piston speed becomes an unsuitable 
basis of comparison with long-stroke engines, 
as it cannot differentiate between an engine of, 
say, Tin. bore and 13}in. stroke, and another 
of 10}in. bore and 13}in. stroke, both running 

at the same piston speed. The former in eight 
cylinders might well develop the rather low 
power output, commensurate with the engine 


latter 900 B.H.P. at the same speed. It is 
surely a greater technical achievement running 
@ 10}in. piston at 500 r.p.m. than a 7}in. piston. 
Piston speed per se is no limitation to engine 
performance, but is useful only in so far as it 
is a measure of other limitations. A truer basis 
of comparison is that given by Yeates, of inertia 
forces per square inch of piston area, arising 
from reciprocating masses for a given piston 
material. In other words, lower piston speeds 
are reasonably to be expected from short-stroke 
engines, and this agrees with experience with 
automobiles. Short-stroke engines, neverthe- 
less, are in many ways attractive ; for instance, 
they give the maximum power output for a 
given engine bulk. 


(To be continued) 








Closed Air Circuit D.C. Motors 





THE internal parts of an electric motor 
require complete protection from the atmo- 
sphere in many industries, such as gas, brick, 
and chemical works, flour mills, crushing and 
grinding plants, where the presence of dust or 
deleterious gases would cause trouble in the 
ordinary protected type of motor. In such 
situations the range of closed air circuit D.C. 
motors, manufactured by the English Electric 
Company, Ltd., of Queen’s House, Kingsway, 
London, W.C.2, possesses the advantage of 
total enclosure at a price which represents no 




















CLosep AiR CirRcuiT D.C. MOTORS 


more than a moderate increase over that of the 
normal protected type machine. 

The closed air circuit motor, illustrated here- 
with, consists essentially of a machine of the 
pipe-ventilated type provided with a surface- 
cooled radiator. This radiator comprises a 
group of straight tubes secured to end plates 
and mounted on top of the motor in such a way 
that the heated air within the motor casing is 
circulated by an internal fan (at the driving 
end) over the outside of the tubes ; at the same 
time an ample stream of cold outside air is 
forced continuously through the inside of the 
tubes by means of a second fan mounted oa the 
non-driving end of the shaft. The cooling air is 
admitted to the motor through the mesh screen 
shown in the lower engraving, and is expelled 
from the tubes at the driving end. Rapid and 
efficient cooling of the closed-circuit air is 
ensured by arranging that this air stream passes 
over the outside surface of the cooling tubes in 





speed, of 450 B.H.P. at 500 r.p.m., and the 





the opposite direction to the path of the cooling 





air within the tubes, and the arrangement 
provides an ample radiator surface in compact 
form. Access to the commutator and brush 
gear via the side covers is not impaired by the 
presence of the radiator. Periodical cleaning is 
@ simple matter, since the radiator cover is 
easily detachable; only the inside surfaces of 
the tubes are exposed to the atmosphere, and 
these tubes can be satisfactorily scoured by 
means of a flue brush. 








Compressed Methane for 
Commercial Vehicles 


We have received particulars from Guy 
Motors, Ltd., Fallings Park, Wolverhampton, 
of an interesting experiment which was started 
during the war by Croydon Borough Council. 
It consists of operating a large fleet of Guy 
“Vixen” 4-ton tipping vehicles on methane 
gas produced by sewage. The Borough Engi- 
neer, Mr. C. E. Boast, who was responsible for 
the work, states that the scheme saves 85,000 
gallons of petrol a year, as at present operated. 

Methane is produced at Croydon sewage 
works by the bacterial destruction of sludge. 
The calorific value of the gas as produced, 
consisting of @ mixture of 70 per cent. methane 
and 30 per cent. carbon dioxide, is about 
700 B.Th.U. per cubic foot. After washing, 
the product contains only 10 per cent. CO, and 
has a calorific value of 900 B.Th.U. per cubic 
foot. Gas in this form is compressed at the 
works into twelve storage cylinders at 5000 Ib. 
per square inch and fed as required into the 
vehicle gas cylinders from a charging control 
panel. It is understood that the time required 
for charging the vehicles is about the same as 
would be necessary for filling tanks with petrol. 

Each vehicle is equipped with four storage 
cylinders, mounted vertically in pairs behind 
the cab, secured by a cradle mounted on the 
chassis. When fully charged the pressure in 
the cylinders is 3000 Ib. per square inch, a set 
of four containing 1700 cubic feet of gas, 
equivalent to about 10 gallons of petrol. 

From the cylinders the gas passes to & first- 
stage reducing valve, mounted under the 
r seat, which reduces the pressure to 
10 lb. per square inch, after which it is further 
reduced in pressure through a second-stage 
valve mounted at the rear of the engine cover. 
The gas is supplied to the engine through a 
floating piston mixing valve, indirectly con- 
trolled by the throttle butterfly of the standard 
carburetter. The mixing valve is directly 
controlled by the reduction of pressure in the 
induction manifold and it therefore performs 
the dual function of passing the quantity of gas 
required to correspond with the throttle position 
and mixing with it the correct quantity of air. 
From the mixing valve the gas passes through a 
large-bore pipe to the air intake of the carbu- 
retter. No alteration of choke setting is stated 
to be necessary. The switch-over from gas to 
petrol operation takes but a few moments. No 
cold-starting device is necessary for normal cold 
weather, but in exceptionally cold weather a 
small quantity of gas can be introduced directly 
into the induction elbow above the throttle 
butterfly by means of a valve controlled by a 
hand wheel. 
It is understood that the fleet, consisting of 
over sixty vehicles, has now run more than 
1,000,000 miles, and that a comparison of petrol 
and gas operation shows a reduction of wear 
when using gas. Figures quoted are 4390 miles 
for every 0-00lin. cylinder wear for petrol, 
compared with 7179 miles for methane. 
Furthermore, carbon formation is stated to be 
iess than one-half that experienced with petrol. 
Mr. Boast states that a town with a popula- 
tion of 100,000 could produce at its sewage plant 
the equivalent of 450 gallons of petrol a day in 
methane. He considers that the possibility of 
liquefying the gas commercially should be 
studied, so as to reduce the weight of the con- 
tainers on the vehicle, and to make the fuel 
more easily transportable. In the case of the 
vehicles described above, however, the weight 
of the cylinders is by no means excessive, as 
they are stated to weigh only about 5 owt. 
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Combustion in the Gas Turbine 


By D. G. SHEPHERD, B.Sc., A.M.I.Mech.E.* 
(Continued from page 269, March 22nd) 


RELIABILITY 


AtRcrAFT ‘power units call for minimum 
weight and therefore combustion chambers 
are limited to light-gauge sheet metal con- 
struction, average thicknesses for existing 
engines being 27 gauge to 24 gauge (0-016in. to 
0:022in) for air casings and flame tubes and 
16 gauge (0-064in.) for discharge assemblies, 
which are structural units of the engine. 

The first duty of the flame tube material is 
to withstand high temperature and the chemical 
action of the combustion products, which are 
usually of an oxidising nature, but may give a 
reducing atmosphere locally. Since gas tem- 
peratures may reach 1500 deg. Cent. to 1600 deg. 
Cent. in places, the side of the flame tube wall 
must be well cooled by the entering air, and, 
even so, stainless steels or non-ferrous alloys 
are necessary to give adequate mechanical 
strength at elevated temperatures. It is worthy 
of mention that there are no cooling losses 
in the combustion chamber of the gas 
turbine, as the heat taken away from the flame 
tube walls is given to the entry air and utilised, 
this preheating being also beneficial to the com- 
bustion process. The only possible loss is from 
exposed surfaces, which should amount to less 
than 1 per cent. 

While no combustion parts have to with- 
stand any direct stresses other than those due 
to air pressure or transmission of thrust (i.e., 
no shock loads or centrifugal forces), indirect 
stresses due to vibration, both mechanical and 
aerodynamic, impose a severe load. These 
stresses, which «re usually quite incalculable, 
lead to fatigue and require all fixings to be 
robust and make it necessary to avoid sharp 
corners or edges where cracks may appear. 
They also call for a high standard of welding 
technique, welding being usually required on the 
grounds of production, air-tightness, and light- 
ness 


Applications of the gas turbine to land and 
marine’ units allow greater flexibility in weight 
and size, but here the requirements of long life 
are more stringent. Although some increase 
in thickness of the chamber walls is desirable, 
too great an increase will reduce the air cooling 
factor and lead to thermal stresses. 

Refractory linings are a possibility, but 
involve danger to the turbine due to erosion, 
and even damage due to fracture of the material. 
The aim should still be to limit wall temperature 
by careful attention to the air flow and this is 
certainly possible. 

The importance of size and weight are 
obvious. The average volume of combustion 
space on aircraft units is very variable and is 

i unless considered in conjunction 
with fuel consumption and pressure ratio, 1.¢., 
the heat release rate previously mentioned. A 
figure for weight obtained from an analysis of 
existing units is 10 lb. for each 100 lb. per hour 
of fuel consumption at the ground level static, 
full revolutions per minute condition. 


CarRBON DEPOSIT 


The continuous-flow type of combustion is 
liable to allow a build-up of carbon or soot in 
the chamber, which is obviously undesirable 
from the viewpoint of local overheating, 
blockage, and the possibility of pieces breaking 
off and damaging the turbine blades. Solid 
carbon may also be formed and blow through 
without depositing, causing a dirty exhaust. 
This is undesirable, although the effect on effi- 
ciency is negligible. Meyert has recently drawn 
attention to the effect of soot in the exhaust 
gases on blade erosion and states that it is more 
important than ash in the fuel. 

Carbon deposit is usually of two types; one 
is a very hard “ gas” carbon variety formed in 
the primary zone, which is capable of indefinite 
building-up to the point of blockage and the 
other is a soft sooty variety formed in the cooler 
part of the flame tube, which does not build up 





* Power Jets, (Research and Development) Ltd. 


off by increased scrubbing action of the gases at 
higher loads. 


any conditions, it is usually most serious at rich 
mixtures and at low engine speeds, when turbu- 
lence is at a minimum. Its formation is a 
function of flame tube design, é.¢., local mixture 
strengths and turbulence conditions, and also 
of the fuel itself. The three main character- 
istics of the fuel which lead to the increase of 
the coking tendency are the aromatic con- 
stituents, presence of sulphur, and the amount 
of high boiling fractions, but precise quanti- 
tative knowledge is not yet available. 


STaBILITY 


The stability of combustion has two aspects, 
namely, the degree of smoothness of burning 
under ordinary conditions and the ability of the 
flame to stay alight under extreme conditions 
of mixture strength. Rough running of the 
chamber cannot be tolerated, both for its effect 
on the components themselves and also because 
it is indicative of poor combustion conditions in 
other respects. It is readily observable when 
the chamber is tested alone and is usually accom- 
panied by visible instability of the flame. 
The final end of instability, namely, extinction 
of the flame, or “ blow-out ’’ may occur through 
& variety of reasons, such as air velocity exceed- 
ing the velocity of flame propagation, local 
mixture strengths beyond the range of inflam- 
mability, or insufficient heat release to maintain 
the spontaneous ignition temperature. These 
factors are not sufficiently under control to 
allow prediction in design and the problem 
requires ad hoc solution with a variety of baffle 
designs. As previously stated, swirl provides a 
means of mixing which is inherently stable, but 
the requirement is essentially connected with 


problem is not severe with stationary applica- 
tions, but: aircraft conditions may impose a 
high air flow with very low fuel flow, e.g., in a 
glide with engine idling, when the windmilling 
action of the rotor assembly allows a consider- 
able throughput of air. 


IGNITION 


Ignition of combustion presents no problem 
under ordinary circumstances and is accom- 
plished by a normal type of plug with perhaps 
longer electrodes which project into the region 
of the injected fuel. Since the flame is self- 
sustaining, the only further requirement of the 
spark plug is that it should not get overheated 
by the combustion gases, which means careful 
positioning and usually a small bleed of inlet 
air for cooling. 

Ignition may be more difficult if an engine is 
required to be restarted in flight, when the air 
flow may be considerable due to windmilling. 
This again requires operational tests to deter- 
mine the conditions. 


TEMPERATURE DISTRIBUTION 


Perfect mixing, giving a practically uniform 
temperature of the combustion chamber dis- 
charge, is difficult to attain and a variation of 
gas temperature of +5 per cent. of the average 
temperature is usual. While non-uniformity of 
temperature may have only a small effect on 
performance, very poor distribution leads to 
undue thermal stresses in the components, 
particularly nozzle guide vanes and turbine 
blades. 


Fuets anp Fue. INJECTION 


The most widely used fuel for aircraft engines 
is kerosene, although petrol can be used with 
little change in performance. Heavier fuels, 
such as gas oil, diesel oil, and even fuel oil, have 
been used experimentally and there appears no 
reason from the combustion standpoint why 
still heavier grades cannot be used if the neces- 
sary allowance is made in design. The chief 
troubles with fuels heavier than kerosene appear 
likely to be carbon deposit and initial ignition, 
the reasons being partly chemical and partly 
physical (high viscosity). Petrol, in spite of its 
greater volatility, gives efficiencies no better 
than kerosene for equal combustion volume and, 


to dangerous amounts and which is easily blown 


Although carbon may possibly appear under 


the pattern of fuel flow as well as air flow. The|% 


Le 


fuel may possibly give rise to corrosion at 
certain flame tube wall temperatures. 

_ The injection of the fuel is one of the mog, 
important parts of the combustion procegs, 
Two methods are possible, as a vapour or ag 4 
liquid. Pre-vaporising the fuel, either with or 
without carburation, has advantages, in that it 
is possible to obtain a blue flame type of com. 
bustion analogous to that of a “ Primus” 
burner. This gives freedom from carbon deposit 
and less radiation (cooler flame tube walls), but 
the extra difficulties and complications attached 
to the vaporising process have precluded its 
wide adoption, except where the fuel is metered 
and injected into the chamber as a liquid and 
largely vaporised and mixed with air before 
ignition. Direct liquid injection is the most 
widely used, the fuel being atomised into 
cloud of very fine particles as it leaves the 
burner tip. As the flow is continuous no inter. 
mittent metering problem arises, as in com. 
pression ignition engines, but the wide range of 
flow to be handled efficiently has led to consider. 
able investigation of liquid fuel injectors. The 
ordinary pressure atomising type of burner in 
which output varies with the square root of the 
fuel pressure leads to very high maximum 
pressures being required in order to maintain 
adequate atomisation at the lowest flows and 
much work has been done in developing other 
types to suit the conditions of aircraft power 
plants. A type of burner with a pressure. 
sensitive plunger controlling the admission of 
fuel through the ports into the swirl chamber 
has allowed a suitable pressure-flow character. 
istic to be obtained, but requires fine filtration 
of the fuel and precision manufacture to avoid 
“sticking” of the plunger. Other burners 
giving suitable characteristics are the recircu- 
lating type and the duplex or two-stage type. 
The former requires careful consideration to 
void the necessity for a pump of very large 
capacity and the latter must avoid a stepped 
characteristic or the necessity for careful 
matching between individual burners. 

The quality of the liquid spray is the most 
important feature of combustion at very weak 
mixture strengths and maintenance of an even 
circumferential distribution is important at all 
flows. 


TESTING AND DEVELOPMENT OF COMBUSTION 
CHAMBERS 


It is no exaggeration to say that the gas 
turbine would not have reached its present state 
of development without the relative ease with 
which it has been possible to test on the bench 
the individual combustion chamber by com- 
paratively simple means. Designs with a 
plurality of similar but individual separate 
chambers are the easiest to test, as only a 
fraction of the total air flow is required. One 
large chamber may require an impossible 
amount of air and, although scale models pro- 
vide useful information, the whole story of 
scale effect is not yet known. 

It has been found possible to develop com- 
bustion chambers using air at the same velocity 
as in the engine, regardless of density or mass 
flow. This, in association with individual 
chambers, is an extremely important property, 
since it allows the use of plant requiring only a 
few per cent. of the horsepower necessary for 
the full-load air supply of the whole engine 
under working conditions. It is, of course, 
most desirable to make final tests under the 
actual engine conditions of air mass flow, 
pressure, and temperature, but the salient con- 
dition where similarity must conform is that of 
velocity. The most convenient sequence of 
development is, first, with a low power air 
supply to establish a reasonable system of com- 
bustion (incidentally, this often reproduces 
some altitude conditions for aircraft engines 
very closely), followed by tests under engine 
conditions with air supplied from an external 
source; and finally, tests on the engine itself. 
Engine tests are essential to obtain information 
on, reliability and endurance, the missing factor 
on all other test work being vibration effects 
which cannot be reproduced. 

The continuous flow process offers a unique 
advantage, in that it is possible to maintain a 
given condition indefinitely and allows full 
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in addition, the lead additive in high-octane 


opportunity for measurement and observation, 
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particularly that of gas analysis. The last- 
named is a widely used method for obtaining 
efficiencies and more especially details of the 
combustion process at any stage. Two peculiar 
difficulties are encountered : that of analysis of 
constituents present in very small quantities 
and that of sampling to obtain representative 
specimens. At mixture strengths of 120/1 the 
proportion of burnt or partially burnt gases 
may be extremely small and the use of ordinary 
methods, such as the Orsat apparatus, is ruled 
out. These small quantities also require the 
sampling to be very carefully made. Heat 
balances by thermometric methods are quite 
justifiable in order to obtain efficiencies 
accurately, but thermo-couples to obtain 
exhaust temperatures require very careful 
design. It is necessary to guard against radia- 
tion and conduction, and to know the propor- 
tion of dynamic temperature registered, since 
the latter can be considerable at the high 
velocities encountered in turbine engines. In 
addition, non-uniformity of flow and tempera- 
ture requires an adequate number of measure- 
ments to obtain a true average. 


FutrurE REQUIREMENTS 


In its present forms, the combustion chamber 
can be expected to show improvement in the 
future with respect to reliability, pressure loss, 
and decrease of size and weight. Engines of the 
future may be expected to have higher com- 
pression ratios and higher turbine temperatures. 
The former implies a higher air delivery 
temperature, which is beneficial to combustion, 
but increases the cooling problem and which for 
a given maximum turbine entry temperature 
reduces the mixture strengths throughout the 
range. Cycles employing heat exchangers have 
a similar effect. 

The higher pressure per se is not expected 
to introduce much difficulty, although reduction 
in the rate of molecular diffusion imposes a 
barrier to mixing. Higher turbine temperatures 
will require richer mixtures and further effort 
to obtain adequate cooling of metal parts for 
increased reliability. 

A considerable body of knowledge has been 
built up on combustion chambers, but much 
more remains to be done in order to be able to 
predict design from the operating conditions. 
It is anticipated that advances will be more 
rapid than in the case of reciprocating engines 
owing to the greater possibilities of bench 
testing beforehand. 

Thanks are due to the company with which 
the author is associated, Power Jets (Research 
and Development), Ltd., and to the Ministry of 
Aircraft Production, for permission to publish 
this paper. Acknowledgment is made to the 
many organisations associated with aircraft 
gas turbine development in this country, some 
of whose experience has been stated in 
generalised form. 








South African Engineering 


Notes 
(By our South African Correspondent) 
New Power Plant 
Two complete Swedish electrical 


generator sets, one of 33,000 kW and the other 
of 7000 kW, arrived in Durban recently and 
will be installed in the Electricity Supply Com- 
mission’s Vaal generating station near Viljoens 
Drift, just acrossthe Free State border. They will 
bring the installed capacity of the station to more 
than .100,000 kW. Three more 33,000-kW 
generating sets—one from Britain and two 
from Sweden—are on order placed before the 
outbreak of war. When the Vaal generating 
station reaches its full capacity of 200,000 kW, 
Vereeniging will have one of the biggest clusters 
of electrical power stations in the world. It 
will have three power stations generating more 
than 700,000 kW within a radius of five miles. 


Port Elizabeth’s Bid for Industries 


The vigorous industrial policy of the 
Port Elizabeth City Council, with its offers of 
cheap land, electric light, and power, and its 
modern housing schemes for native and coloured 





workers, is yielding results which bid fair to 
put this centre in the position of the premier 
city of the Cape Province, unless Cape Town 
enters immediately on a determined campaign 
to maintain its lead. At Port Elizabeth the 
municipality has pinned its faith to a cheap 
land policy to attract big business. Already 
great results have been achieved. Several 
million pounds have been already invested in 
industrial undertakings employing workers 
numbering thousands. The City Council is also 
engaged on a huge building programme, and the 
demand— including many applications from 
overseas—continues to be so heavy that the 
municipality is now negotiating with the 
Government to acquire a further large acreage 
of Crown land adjoining the Port Elizabeth 
industrial area. Port Elizabeth is recognised 
as the Union’s greatest boot and shoe manu- 
facturing area, and contracts have been signed 
for the construction of several new shoe factories, 
some of which will be on most modern lines and 
will provide hitherto unheard of comforts for 
their employees. Another direction in which 
Port Elizabeth will enter the Union’s industrial 
field will be in the production of up-to-date 
agricultural machinery, especially designed for 
South African conditions. Port Elizabeth has 
not been idle in preparing to supply the labour 
and other public services which will be demanded 
in the boom days ahead. Its policy. of native 
housing and administration has been held up 
by experts as a shining example to the rest of 
the Union. Finally, the City Council has a 
great foreshore reclamation scheme, for which, 
it is estimated, over £5,000,000 may be required, 
while the South African Railways are expected 
to spend over £2,000,000 on railway develop- 
ment, a new road motor service to cost £350,000, 
and many other schemes. 


£145,000 Dam Built at Oudtshoorn 


Oudtshoorn has been celebrating the 
completion of its £145,000 Cango dam—now 
renamed the Melville dam—which, it isexpected, 
will lead to new developments and bring pros- 
perity to the district. The new dam is at the 
foot of the Swartberg Mountains, 22 miles 
north of the town. Until now, the King 
Edward VII reservoir, opened in 1902, has had 
to supply Oudtshoorn with its domestic water, 
and in the last few years it has proved far too 
small to cope with the growth of the town. 

The Melville dam has a capacity of 100 
million gallons. The engineer in charge was 
Mr. N. Shand, of Cape Town. The pipes 
required for the new scheme were ordered from 
overseas before the war, but could not. be 
delivered, and the Department of Defence and 
the Iscor steel works at Pretoria came to the 
rescue. 


The Whaling Season 


Though the Antarctic whaling season 
opened on November 17th last year (the open- 
ing date having been specially advanced a fort- 
night by agreement among the United Nations 
because of Europe’s great need of fats and oils), 
operations did not begin until at least a week 
later, and were not in full swing until the 
middle of December, according to information 
furnished to Cape Town. 

All the whaling ships were delayed in 
fitting out. and many had not even sailed then 
for the whaling grounds. At least one was not 
ready to leave Cape Town until the end of 
January, and had only six weeks before 
the season officially closed on March 24th. 
Between 75 and 100 ships, manned by about 
4000 men, took part in the season’s opera- 
tions. A little more than half were Norwegian, 
and practically all the remainder British. 

The return of peace to Europe came too late 
to allow the whalermen adequate time to fit 
out their expeditions and get them down 
to the Antarctic in time for the open- 
ing of the season. To reduce the voyage 
time to the minimum, most of the factory ships 
followed the unusual course of sailing direct 
to the whaling grounds from Europe, instead of 
going first to the West Indies to fill up with fuel 
oil, and then calling at Cape Town, Durban, or 
Montevideo to pick up their catchers and com- 
plete the loading of stores and fresh provisions. 












loads of fuel oil to tranship to them on the 
whaling grounds. The only expedition that was 
expected to call at a South African port on 
the way south put in at Walvis Bay. 
The mother ship of this expedition, the 
14,300-ton Norwegian motor factory ship, 
“* Sir James Clark Ross,”’ called there to pick up 
the catchers she left behind earlier last year 
when she returned to Europe after her secret 
wartime expedition to the whaling grounds, the 
first since 1940. The Ross expedition was ex- 
pected to take twelve to fourteen days to reach 
the whaling grounds, more than 2000 miles 
south of Cape Town, 


Problem of ‘‘ Range ’’ in Duncan Dock 


‘ 


The problem of ‘‘range” in the 
Duncan dock, Cape Town, and the danger 
which it threatens to ships using that dock, 
has been brought to the fore by the refusal of 
those responsible for the safety of the liner 
** Aquitania ’’ to allow her to be berthed therein. 
Enlightenment on some of the risks involved 
has been provided from authoritative sources 
approached on the matter. 

To begin with, the much-discussed “ range ”’ 
with which the Duncan dock appears to be 
afflicted may be defined as the effect upon a 
moored vessel of a ground swell entering a 
harbour. This range causes a vessel, in spite 
of the mooring ropes and “‘ springs’’ to move, 
forward and backward along the quayside, 
and is measured in feet. And it can, of course, 
when it touches extremes, result in considerable 
damage to a ship. 

**Range’”’ is worst along coast lines where 
geographical features produce a long “‘ fetch ’’— 
that is, the distance a wave travels. South of 
the Equator, where land masses are practically 
surrounded by long stretches of ocean this 
“‘fetch ’’ is far more apparent than it is in the 
northern hemisphere. For this reason, South 
Africa is geographically badly placed. The 
“range’’ to which the harbour is perhaps 
peculiarly susceptible was observed in the old 
harbour to a certain extent. Cape Town there- 
fore, like certain other ports, such as Dover and 
Madras, must always expect a certain amount 
of trouble consequent upon a set of meteoro- 
logical circumstances, unless efficient palliatives 
can be provided. These, palliatives must be 
established within the harbour, or an even more 
radical solution must be put forward. 

It is learned that both alternatives are still in 
the region of practical politics. 

Perhaps the “‘ Aquitania ”’ episode, which is 
by no means unique in port history, will serve 
a useful purpose in drawing public attention to 
what undoubtedly is a potential weakness in 
all harbours which are projected into the sea 
rather than developed from lagoons or from 
rivers behind a coastline. This matter is of 
all the more concern to Cape Town, however, 
because it suggests possible delays in the use of 
the Sturrock dock in important emergencies. 

Mr. George Stewart, the civil engineer and 
Lecturer in Engineering at the University of 
Cape Town, who spent some years investigat- 
ing range action in Table Bay, and advocated 
the Milnerton breakwater, has said that he was 
as convinced as ever that this was the only 
practical means of reducing, if not eliminating, 
range action. Mr. Stewart’s breakwater would 
be about 13,000ft. long, and he estimated that 
it would not cost more than £3,000,000 nor 
should it take more than five years to build. 
It would give Table Bay one of the largest pro- 
tected anchorages in the world. 








GENERATION OF ELECTRICITY IN FEBRUARY.— 
The official returns rendered to the Electricity 
Commissioners show that 3462 million units of 
electricity were generated by authorised under- 
takers in Great Britain during the month of 
February, 1946, as compared with the revised figure 
of 3299 million units in the corresponding month 
of 1945, representing an increase of 163 million 
units, or 4-9 per cent. During the first two months 
of 1946 (i.e., up to the end of February) the total 
number of units generated by authorised under- 
takers was 7605 million units, as compared with the 
revised figure of 7473 million units for the corre- 
sponding period of 1945, representing an increase 





Tankers followed hard on their heels with full 





of 132 million units, or 1-8 per cent. 
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Industrial and Labour Notes 


Employment Statistics 

The Ministry of Labour and National 

Service has issued figures showing the employ- 
ment and unemployment position in Great 
Britain in January. In that month the total 
working population numbered 20,837,000 
(14,767,000 men and 6,070,000 women), and 
it is estimated that during January the total 
working population decreased by 132,000 
(27,000 men and 105,000 women). The total 
was, however, greater than in mid-1939 

by 1,087,000 (111,000 men and 976,000 women). 

With regard to employment in industry in 
Siamaaris he total number of 16,115,000 showed 
an increase of 147,000 over the December figure, 
an increase of 227,000 among men being partly 
offset by a decrease of 80,000 among women. 
The number of men returning to industrial 
employment from the Forces in January was, 
however, greater than the loss of women through 
retirement from industry. The total number of 
people employed in home civilian manufacture 
and services and exports at January 31st was 
14,514,000, an increase of 58 per cent. on the 
mid-1945 . The estimated number of 
people employed at the end of January on 
production of manufactured goods for export 
was 975,000, compared with 417,000 at mid- 
1945, and about 1,000,000 at mid-1939. 

The number of insured persons registered as 
unemployed on February llth was 355,578 
(224,027 men and boys and 131,551 women and 
girls). In addition, there were on the registers at 
that date 12,332 uninsured persons, including 
6336 boys and girls under sixteen who had not 
yet entered industry. The total of 355,578 
includes 69,718 married women, some of whom 
are probably retiring from industrial employ- 
ment and 19,777 ex-Service personnel who had 
had no employment since leaving the Forces. 


Trade Unions in Germany 
Shortly after the collapse of Germany 
last May, the Supreme Commander of the Allied 
Forces announced that one of the objects which 
the Allies would seek to achieve was the re- 
establishment in Germany of a free trade union 
movement. ‘ 

A commission of the World Federation of 
Trade Unions visited Germany in February, 
and has made a provisional report, dealing, 
among other matters, with the possibility of 
reconstructing a free and democratic trade 
union movement. Some observations on the 
same subject have also appeared in a recent 
issue of The British Zone Review. There, it 
is explained that the Allied authorities will not 
interfere with trade unions in Germany as, long 
as the activities of those unions are not directed 
against the Allied measures of control. Some 
simple fundamental principles have, however, 
been prescribed, the foremost of them being 
that the formation of trade unions must be a 
process of democratic self-expression and 
initiative, and that the constitutional structure 
of a union must provide for the election of 
officials or other governing bodies by demo- 
cratic methods and by means of a secret ballot. 

After surveying the functions of trade unions, 
the Review points out that as things are at 
present in Germany, it would clearly be foolish 
to remove all wage controls and permit free 
and unfettered bargaining between employers 
and workpeople. For the moment, therefore, 
existing wage controls are being maintained, 
and the wage stop will continue to be enforced 
within certain limits. 

The principal control of wages will remain in 
the hands of Presidents of Regional Labour 
Offices, acting under the supervision of Military 
Government. It is proposed to establish 
advisory bodies in every region, and the task 
of these bodies will be to assist the President in 
maintaining a constant review of wage levels 
and making recommendations to meet whatever 
adjustments may be necessary as a result of 
movements of population, or the changeover 
from @ wartime to a peacetime economy. They 
will also be required to advise on steps to secure 





a simplification of the German wages system. 
Trade unions will be represented on these 
advisory bodies, which will also include repre- 
sentatives of employers. 


The Human Factor in Industry 
Speaking in Birmingham on Saturday 
last, March 23rd, the Prime Minister, Mr. Attlee, 
expressed the view that if this country could 
get over the next twelve months without indus- 
trial difficulties at home or disturbances abroad, 
it would be well on the way to recovery. 

Stressing the importance of discipline in 
industry, the Prime Minister said that the 
country required discipline from the workers, 
self-discipline in particular, and it also required 
the right kind of leadership in the manage- 
ments. We could not afford to waste our 
strength in quarrels over wages, hours and 
conditions, and we could not afford industrial 
stoppages. It was necessary for the industrial 
machine to go forward with a steady rhythm, 
and that, Mr. Attlee continued, required 
qualities on both sides. There was something 
seriously wrong with an industry where there 
were frequent strikes and lock-outs. In this 
country there had been built up a great machin- 
ery for the settlement of disputes, and in this 
respect the Prime Minister thought we had set 
an example to the world. Having set up this 
machinery, he said, it was folly not to use it, 
Furthermore, the most efficient industries were 
those wherein there was a mutual trust between 
employers and employed alike. 

The Lord President of the Council, Mr. 
Herbert Morrison, also referred to industrial 
relationships when speaking at Bradford on 
Sunday last. He said that British industries 
were manned by many of the ablest managers, 
many of the finest scientists and engineers, and 
many of the finest, best-hearted craftsmen and 
workpeople in the world. If as a nation we 
were to make a success of the policy of full 
employment, it was clear that we could not 
afford sectional upheavals. There had to be 
open dealing and frankness in industrial rela- 
tions, for by this means only could disputes be 
settled in the best interests of the community. 

British Overseas Trade 

Statistics published at the end of last 
week in “‘ Accounts Relating to the Trade and 
Navigation of the United Kingdom” (H.M. 
Stationery Office, price 4s. 6d.), show that in 
the month of February exports from this 
country amounted to £59,985,280, an increase 
of £2,866,280 compared with the January figure. 
Summarising the statistics, The Board of Trade 
Journal points out that on a daily average 
basis, the rate of exports in February was one- 
sixth higher than in January and four-fifths 
above the average for the second half of 1945. 
The rise in February may be attributed to the 
sharp and sustained increase in employment for 
the export trade since the end of the war. 

Tables for various groups of produce and 
manufactures are included in the Accounts, 
and from them it may be noted that exports 
of iron and steel and manufactures thereof 
amounted in February to 186,018 tons, valued 
at £5,997,472, the January figure being 168,567 
tons and £5,231,961 respectively. The total 
value of machinery exports in February was 
£6,752,223, which was £545,612 in advance of 
the January figure. Exports of agricultural 
machinery were nearly double those in January, 
which is largely accounted for by relief ship- 
ments of ploughs to Burma. There was also an 
increase in the quantity of machine tool exports, 
chiefly as a result of increased shipments to 
France and the Union of South Africa. Motor- 
car exports continued to expand during the 
month. Exports of non-ferrous metals fell 
by about £550,000 from the high figure recorded 
for January, but were, nevertheless, double the 
average for the second half of 1945. 

February imports amounted to £79,350,496, 
a reduction of just.over £16 million compared 
with the January figure. 





The Ironfounding Industry 


The bottleneck in the building ang 
industrial reconversion plans caused by the lack 
of iron castings has lately focussed a good dea] 
of attention upon the ironfounding industry, 

A recent statement by the Council of Iron. 
foundry Associations indicates that, as part of 
its post-war policy the ironfounding industry is 
desirous of improving working conditions jin 
foundries and attracting suitable workers at 
both the operative and executive levels. To 
this end, it is fostering the development of suit. 
able educational courses, for it recognises that 
the prosperity of this country depends largely 
on the production and particularly on the 
export of goods embodying brains and skill 
expressed not only in quality, but also in form 
and design, to a degree beyond that of our inter. 
national competitors. The importance of 
the ironfounding industry’s export trade is 
measured, the Council suggests, not only by 
the castings exported as such for direct use, 
but, to a far larger extent, by castings used as 
components and parts of a wide variety of 
machinery, motor vehicles, and other finished 
products. 

At the annual general meeting of the Council, 
held in London on March 14th, Mr. FitzHerbert 
Wright was elected Chairman for the ensuing 
year and Mr. J. D. Carmichael, Mr. W. R. Blair, 
and Major F. D. Ley were elected Vice-Chair- 
men. 


Information on Overseas Trade 


The Secretary of the Department of 
Overseas Trade, Mr. H. A. Marquand, stated in 
Parliament, on Monday last, that the Board of 
Trade was encouraging exporters to send their 
own representatives abroad in order to study the 
conditions in overseas markets. Arrangements 
had also been made for His Majesty’s Commercial 
Diplomatic Officers and Trade Commissioners 
to submit continuous general reports and 
economic reviews. The President of the Board 
of Trade was of the opinion, however, that those 
reports should be supplemented by reports of a 
more specialised and detailed character, and 
some firms were already carrying out more 
detailed investigations in particular territories 
with regard to potential markets. 

Mr. Marquand said that discussions had taken 

place with the British Export Trade Research 
Organisation as to how British exporters could 
be given an all-inclusive overseas service. 
These discussions had resulted in a working 
arrangement between the Board of Trade and 
B.E.T.R.O., and as soon as the latter organisa- 
tion had been able to engage the necessary 
trained personnel for posts abroad, and to send 
out special investigators, it would be in a posi- 
tion to provide for its members more detailed 
reports which would supplement the general 
reports made by Commercial Diplomatic Officers 
and Trade Commissioners: The latest scientific 
fact-finding methods would be used for the 
purpose. 
Mr. Marquand added that to ensure the closest 
possible working between the Government 
services and B.E.T.R.O., to avoid duplication 
of effort, and to give maximum service to 
exporters, a joint committee would be set up 
to review results periodically and to arrange 
forward programmes. 


Withdrawal of Essential Work Orders 

The extent of the withdrawal of the 
iron and steel industry from the scope of the 
Essential Work Order on May 15th has been 
widened to cover the following additional 
sections of the industry :—Ironfounding, iron 
and steel tubes, pipes and fittings, and the steel 
sheets and tinplate section. This means that 
the whole of the iron and steel industry will be 
withdrawn from the scope of the Essential Work 
Order on May 15th. The boatbuilding industry 
will be withdrawn on or about June 15th. 
Notices will be issued to the individual under- 
takings which are to be de-scheduled, giving 
them at least one month’s notice. 
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French Engineering News 
(From our French Correspondent) 
Panis, March 22nd. 


Te §.N.C.F. has made remarkable recon- 
struction efforts, which would be still greater if 
raw materials were available. However, out of 
g total of 233,700 tons of steel required, only 
35,000 tons is to be delivered in the first quarter 
of 1946. Material available is to be used for con- 
structing 307 locomotives, 260 tenders, 35 elec- 
tric locomotives of the ‘2 D 2,” type, 136 electric 
locomotives of the ‘“‘ BB” type, 272 carriages, 
11,700 wagons, 800 refrigerator units, 480 
covered wagons, 2920 tip wagons, 1500 flat 
wagons, and 175 wagons with bogies. The 
following figures give some impression of 
the work of reconstruction on running lines 
already completed :—Out of 2600 bridges 
destroyed, 2300 have now been reconstructed, 
and 45 out of 70 damaged tunnels have also 
been restored. As much as 3600 kiloms. of 
track and 8500 points and signalling apparatus 
have been replaced. 

* x * 

Recent reduction in the allocation of Ruhr 
coal to France has led to widespread protests. 
Out of a total monthly production of 4,000,000 
tons, France has been allotted 250,000 tons for 
March, while an increase in the previous ration 
of 300,000 tons had been expected. French 
political and economic circles point to the dis- 
proportion in the British share, amounting to 
2,000,000 tons, and their own, and it is pointed 
out that if Allied restrictions on German heavy 
industry are observed, German industries will 
have a surplus of coal. Representations to 
Great Britain have already been made several 
times on this question, and it has been promised 
that the allotment would be increased when 
transport improved. Every effort was made by 
the French railways to send cars to the Ruhr 
basin. The French claim that given 1,200,000 
tons of coal a month, their production could 
soon be pushed to the 1938 level. Monsieur 
Andre Philip, Minister of National Economy 
and Finance, has suggested that international 
technicians should bé sent to the Ruhr to 
expedite and organise coal production in order 
that France can obtain the amount necessary 
for her requirements. . 

* 

The visit of Leon Blum to America is the first 
step in the project to rebuild, expand, and 
modernise French industry. The aim is a vast 
five-year plan, and Monsieur Blum is reported to 
be asking for 2,500 million dollars as a first step. 
By the end of five years France hopes to have a 
favourable trade balance as well as a financially 
independent position among the free-trading 
nations of the world. If the U.S. decides to 
support the plan, political as well as financial 
aid will be necessary, as 12 million tons of Ruhr 
coal a year will also be required. Jean Monnet, 
General Commissioner of the Plan for Modern- 
isation and Equipment, has flown to Washington 
with details of the five-year plan, which seeks 
to make France as large an exporter as the U.S. 
in proportion to her population. Monsieur 
Monnet has emphasised that the plan “ is 
not essentially a Government undertaking. 
Privately owned and State-owned enterprises 
are represented.” Given supplies of adequate 
credit and fuel, France expects by the end of the 
five years to produce 25 per cent. more than the 
peak 1929 production. 

* * * 

The Lille Commercial and Industrial Fair is 
to beheld from July 20th to August Sth, on 
the same ground as that on which it took place 
annually before the war. The Ministry of 
Reconstruction has been approached for the 
necessary materials to make good the damage 
caused by aerial bombardment, and Monsieur 
Edouard Bouchery, Commissaire-General of 
the Fair, states that although permanent build- 
ings will not be available this year, temporary 
installations will enable the Fair to be held. 
One thousand stands will be erected where the 
condition of the Grand Palais and the halls 
permits, while a further 1000 temporary stands 
will be erected in the open. The Lille Chamber 
of Commerce has promised support. 
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Air and Water 


THE AGRICULTURAL UsE oF AIRFIELDS.—The 
Ministry of Agriculture states that out of approxi- 
mately 650 airfields in England and Wales, some 
100 grass airfields have been or are now being 
derequisitioned. The return to agriculture of other 
airfields will depend upon the results of the inquiry 
at present being made into the future peacetime 
requirements of the Service Departments and civil 
aviation, but pending the results of this inquiry 
195 airfields have been placed at the disposal of 
the Ministry of Agriculture for agricultural use of 
one kind or another. Of them, 100 are available for 
unrestricted agricultural use, and 60 for limited 
ploughing, 7.e., ploughing of all land falling outside 
the grass margins to the concrete runways margins, 
which must be retained in a firm condition for future 
flying use. The rest are available for grazing. 

A Curinesz Harsour.—The new harbour at 
Tangku, 30 miles from Tientsin, which has been half 
finished by the Japanese, will take another two years 
to complete. It is being built on the north bank of 
the Hai River, and the navigation channel will be 
200 yards wide and over 4 miles long. At present 
the water is 21ft. deep at ebb tide, but dredging is 
in progress in order to accommodate vessels with a 
larger draught. Dykes have been built north and 
south of the harbour. The one in the south is to 
protect the harbour against silt from the Hai River, 
and the one in the north is to shield it from the 
north-west wind. A canal has also been con- 
structed to link the harbour with the Hai River, 
and railway spurs have been built to connect the 
wharves with the Peiping and Mukden Railway. 
The Government has decided to continue to 
employ the Japanese technicians already engaged 
in the construction of the new harbour, and they 
are to be reinforced with American experts. 
Materials left over by the Japanese will, it is believed, 
be sufficient to complete the work. 

InLaAnD WATERWAYS IN THE U.S.A.—In a survey 
of civil engineering and construction work in 1945, 
Engineering News-Record says that the modernisa- 
tion of one large section of America’s inland water- 
way system was practically completed in 1945 with 
the completion of Kentucky dam near the mouth of 
the Tennessee River. Filling of the reservoir behind 
the dam now makes it possible for barges of 9ft. 
draught to navigate from the Ohio up the Tennessee 
to Knoxville, a distance of 648 miles. This gives 
the Tennessee Valley access to the 9ft. waterways 
in the Ohio and Mississippi valleys. The only other 
waterway to receive attention during last year was 
the St. Lawrence. Development of the power 
resources of the international section of that river 
and construction of a modern ship canal to replace 
the present canal was recommended to Congress by 
the President in October, and Bills to implement his 
proposal were placed before both Houses of Congress 
at that time. Also a joint resolution giving effect 
to the 1941 agreement with Canada was placed 
before both Houses in the hope of avoiding the 
delays incident to ratification of a treaty. 

INSTITUTION OF NAVAL ARCHITECTS.—The annual 
general meetings of the Institution of Naval Archi- 
tects will be held at the Institute of Marine Engi- 
neers, 85, The Minories, London, E.C.3, on Wednes- 
day, Thursday, and Friday, April 10th, 11th, and 
12th. The first day’s proceedings will begin at 
10.15 a.m. and, after official business, the President 
of the Institution, Admiral of the Fleet Lord 
Chatfield, will address the meeting. Papers on 
‘The Royal Navy at the Outbreak of War,” by 
Sir Stanley V. Goodall; and ‘“‘The Repair and 
Upkeep of H.M. Ships and Vessels in War,” by 
Mr. G. A. Bassett, will be presented. There will be 
no afternoon meeting, and in the evening the 
Institution dinner will take place at the Connaught 
Rooms, Great Queen Street, W.C.2, at 7.15 for 
7.30 p.m. On Thursday, at 10.15 a.m., the following 
papers will be read :—“‘ The Work of the Admiralty 
Ship Welding Committee,” by Sir Amos L. Ayre 
and Mr. G. M. Boyd; ‘Structural Investigations 
in Still Water on the Welded Tanker ‘ Neverita’ : 
Part I, Developments in Instruments for Measure- 
ment of Strains and Deflections in Ship Structures,” 
by Mr. F. B. Bull; “ Part II, The Tests and Their 
Results,’ by Mr. R. B. Shepheard and Mr. James 
Turnbull. Papers for the afternoon meeting, at 
2.30 p.m., are :—‘‘ Some Model Experiments in 
Connection with Mine Warfare,” by Mr. R. W. L. 
Gawn; and ‘‘ Experiments with Models of Cargo 
Liners in the Gothenburg Tank,” by Professor A. F. 
Lindblad ; and at an evening meeting, at 5.15 p.m., 
papers will be read on “‘ Some Model Experiments 
Carried Out in Connection with the Mulberry 
Harbour,” by Dr. F. H. Todd; and “ Craft and 
Cable Ships for Operation ‘ Pluto,’ by Mr. M. K. 
Purvis. e meetings on Friday will begin at 





10.15 a.m., 2.30 p.m., and 5.15 p.m., and papers to 
be presented are :—‘‘ Underwater Paints and the 
Fouling of Ships, with Reference to the Work of 
the Marine Corrosion Sub-Committee of the Iron 
and Steel Institute and the Admiralty Corrosion 
Committee,” by Professor J. E. Harris and Mr. 
W. A. D. Forbes; “Tilt Tests from the Ship- 
builder’s Standpoint,” by Mr. R. E. Mate; 
“‘Merchant Shipbuilding in Canada,” by Mr. J. 
Robson ; ‘‘ Admiralty Type Motor Fishing Vessels,”’ 
by Mr. W. J. Holt; ‘‘ Further Notes on the 
Theoretical Calculation of Wave Profiles and of the 
Resistance of Hulls,” by Monsieur R. Guilloton ; 
and ‘‘ Dynamic Longitudinal Strength of Ships,” 
by Dr. J. Lockwood Taylor. 


Miscellanea 


Panis TrapE Farr.—The Foire de Paris—Paris 
Trade Fair—will be held this year from May 25th 
to June 10th. Some 120 British firms are taking 
part, exhibiting either directly or through French 
agents. Of their exhibits, 70 per cent. are 
machinery, the rest textile, radio, food, &c., with a 
showing in the musical section. Last year, in spite 
of considerable traffic difficulties, more than 
1,300,000 people attended the Fair, and it is expected 
that this year the attendance may well exceed two 
millions, as in pre-war years. 

InpvusTRIAL InForMATION SERVICES.—A one-day 
conference on the subject of industrial information 
services is being arranged by Aslib to take place in 
the lecture theatre of the Manchester Corporation 
gas showrooms on Wednesday, May 8th, from 
10 a.m.to5 p.m. At the morning session, Mr. C. J. 
Renold will speak on ‘‘ What the Industrialist 
Expects from an Industrial Information Service,” 
Mr. B. W. D. Luff will present a paper on ‘‘ The 
Functions of Industrial Information Officers,” and 
papers will also be read on “‘ The Organisation of an 
Industrial Information Service.” The afternoon 
session will be devoted to a Brains Trust, and the 
formation of a Northern Branch of Aslib will also 
be discussed. Full details of the conference may be 
obtained from the General Secretary, Aslib, 52, 
Bloomsbury Street, W.C.1. 

PROSPECTS IN THE CiviL ENGINEERING Con- 
TRACTING InDUsTRY.—A booklet, entitled ‘‘ Your 
Post-War Prospects in the Civil Engineering Con- 
tracting Industry,” has been issued by the Civil 
Engineering Construction Conciliation Board, the 
body which regulates the wages and working con- 
ditions in the civil engineering industry, with the 
object of attracting suitable men to the industry. 
The booklet, as well as explaining in simple language 
and by illustration the wages and working conditions 
in the industry, gives a general indication of the 
nature of the works executed. It is in the main 
addressed to men who, by virtue of their training 
and experience with H.M. Forces, can make a 
valuable contribution to the efficiency of the 
industry by performing operations and i 
machines with which they have grown familiar 
while serving with the Forces. In particular, it is 
hoped that it will make an appeal to men who have 
served in units of the Royal Engineers. Copies of 
the booklet are being made available at resettlement 
advice offices of the Ministry of Labour and National 
Service throughout the country and may also be 
obtained on application to the Federation of Civil 
Engineering Contractors, Romney House, Tufton 
Street, S.W.1. 

LE.E. Sympostum on DerGaussinc.—A sym- 
posium of papers on ‘“ Degaussing”’ will be pre- 
sented at ordinary meetings of the Institution of 
Electrical Engineers on April 4th and Sth, at 
5.30 p.m. each day. At the first meeting a short 
introduction to the symposium will be given by the 
First Sea Lord and Chief of Naval Staff, Admiral of 
the Fleet the Viscount Cunningham of Hyndhope. 
Papers to be read on Thursday, April 4th, are :— 
“* Historical Introduction to Degaussing, Covering 
Pre-War Work and Development up to the Start 
of the Campaign Against the German Mine,” by 
Mr. H. W. K. Kelly; ‘‘ Underwater Measurements 
of Magnetic Field,” by Dr. D. H. Parnum; and 
‘*The Use of Ship Models Magnetically to Scale in 
Degaussing Research,” by Mr. R. J. Gossage. On 
Friday, April 5th, the following papers will be 
read :—‘‘ The Magnetic Field of a Ship and its 
Neutralisation by Coil Degaussing,” by Mr. W. C. 
Potts; ‘“‘ The Electrical Engineering Aspect of Coil 
Degaussing,” by Mr. I. 8. Fraser, Mr. A. A. Read, and 
Mr. B. E. Vieyra ; ‘“‘ Processes Applied to a Ship to 
Alter its State of Magnetisation,” by Dr. S. H. 
Ayliffe; and “ The Correction of Ships’ Magnetic 
Compasses for the Effects of Degaussing,” by Mr. 
H. G. Wassell and Mr. D: A. Turner. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Electrical Engineering Association 
Tuesday, April 9th.—LonpDoN BrancH: S.E. London 
Technical Institute, Lewisham Way, S.E.4. ‘“Struc- 
ture of Matter,” E. L. White. 8 p.m. 


Illuminating Engineering Society 
Friday, April 5th—BrtrmineHam CENTRE: Imperial 


Hotel, Birmingham. “ Post-War Street Lighting,” 
S. English. 5.30 p.m. 


Institute of British Foundrymen 
Saturday, March 30th.—E. Miptanp Brancx : Technical 
College, Derby. Annual meeting. Short Paper 
Competition. 6 p.m. 


Institution of Automobile Engineers 
Tuesday, April 2nd.—Lonpon Grapvuates: Inst. of 
Mechanical Engineers, Storey’s Gate, S.W.1. “Car 
Chassis Frame Design,’’ Donald Bastow. 5.30 p.m. 
Wednesday, April 10th.—LoNDoN GRADUATES: 12, 
Hobart Place, S.W.1. ‘A Summary of the 
Development of Automobile Instruments,” A. J. 
Shingleton. 6.30 p.m. 


Institution of Chemical Engineers 

Saturday, April 6th—N.W. Brancu: College of Tech- 
nology, Manchester. ‘‘ Liquid/Liquid Extraction : 
Removal of Acetone and Acetaldehyde from Vinyl 
Acetate with Water in a Packed Column,” H. R. C. 
Pratt and S. T. Glover. 3 p.m. 

Institution of Civil Engineers 

To-day, March 29th.—YorKSHIRE Assoc.: Royal Vic- 
toria Hotel, Sheffield. ‘Street Design and Three- 
Dimensional Planning,” J. Allen. 7 p.m. 

Tuesday, April 2nd.—Atmport Section: Great George 
Street, 5S.W.1. *“*Fundamental Considerations 
Affecting Landing Grounds,’’ Alfred Coode. 5.30 p.m. 

Wednesday, April 3rd.—N.W. Assoc.: Engineers’ Club, 
Albert Square, Manchester. ‘* Potomology (River 
Control),” S. Pearson. 6.30 p.m. 

Tuesday, April 9th.—RatLway Section: Great George 
Street, S.W.1. “Considerations Involved in 
Renewals of Permanent Way,” H. C. Orchard. 
5.30 p.m. 


Institution of Electrical Engineers 

To-day, March 29th.—Savoy Place, Victoria Embank- 
ment, W.C.2. Radiolocation Convention. 9.30 a.m. 
For programme, see page 257, THE ENGINEER, 
March 15. 

Monday, April \st.—S. Mrptanp CENTRE: Technical 
College, Suffolk Street, Birmingham. ‘“ Atoms, 
Electrons, and Engineers,”’ T. E. Allibone. 6 p.m.— 
N.E. Centre: Royal Station Hotel, Newcastle-on- 
Tyne. Annual general meeting. 6.15 p.m. 

Tuesday, April 2nd.—N. Miptanp CENTRE: Electricity 
Offices, Whitehall Road, Leeds. ‘‘ Three-Phase 
Distribution and Electric Welding and Furnace 
Loads,” Langley Morris. 6 p.m. 

Thursday and Friday, April 4th and 5th.—Savoy Place, 
Victoria Embankment, W.C.2. Symposium of 
papers on “ Degaussing.”” 5.30 p.m. on both days. 

Wednesday, April 10th.—TRaNsMIssIon SEcTION : Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Rural 
Electrification: The Use of the Single-Phase 
System of Supply,” J. 8. Pickles and W. H. Wills. 
5.30 p.m.—ScorTrisH CENTRE : Heriot-Watt College, 
Edinburgh. ‘Street Lighting,” E. C. Lennox. 
6 p.m. 


Institution of Locomotive Engineers 
To-day, March 29th.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2. Luncheon. 1 p.m. 
Wednesday, April 10th.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. ‘‘ Locomotive Limitations,” 
Julian 8. Tritton. 5.30 p.m. 


Institution of Mechanical Engineers 

Thureday, April 4th—YorKsHIRE Brancu: Technical 
College, Keighley. ‘‘The Mechanism of Tool 
Vibration in the Cutting of Steel,” R. N. Arnold. 
6.30 p.m. 

Friday,. April 5th.—Storey’s Gate, Westminster, 8.W.1- 
“The Evolution of a Tank Transmission,” H. E. 

--Merritt. 5.30 p.m. 

Saturday, April 6th.—S. Brancu : Civic Centre, South- 
ampton. ‘Future Electricity Generation,” J. H. 
Harris. 2.30 p.m. 

Tuesday, April 9th.—S. Watzes Brancn: Mackworth 
Hotel, Swansea. ‘“‘ The Mechanism of the German 
Rocket Bomb (V2),” W. G. A. Perring. 6 p.m. 

Wednesday, April 10th.— WESTERN BrancH: Merchant 
Venturers’ Technical College, Unity Street, Bristol. 
“Modern Inspection Technique,” J. Loxham. 
7 p.m. 


Institution of Production Engineers 


To-day, March 29th.—Mancuester Section: Mech- 
anics’ Institute, Crewe. ‘“‘ Electrodeposited and 
Allied Finishes,” J. S. Jones and P. M. Walker. 


7.15 p.m.—Lincotn Svus-Secrion: Technical 


THos. FirtTH AND JOHN Brown, Ltd., announgs 





College, Lincoln. ‘Super Finish and its M 
ment,” R. E, Reason. 6.30 p.m.—N.E. Srcrion : 
Gas Offices, St. John Street, Newcastle-on-Tyne. 
“The Production of Pneumatic Tools,” J. M. Gray. 
6.30 p.m. 

Saturday, March 30th.—NotTincHamM SECTION: Gas 
Showrooms, Lower Parliament Street, Nottingham. 
“Latest Developments in Welding Technique,” 
H. Martin. 2.30 p.m.—MancuHEsTER SEcTION : The 
University, Brownlow Street, Live 1. ‘** Electro- 
deposited and Allied Finishes,” J. S. Jones and 
P. M. Walker. 2.30 p.m. 

Monday, April lst.—YorxksHIRE Section : Hotel Metro- 
pale. Leeds. ‘Surface Finish in Practice,” D. F. 

alloway. 7 p.m. 

Thursday, April 4th.—LeIcEsTER Section: College of 
Technology, Leicester. ‘‘Some Peacetime Applica- 
cations of Aluminium Alloys,” E. G. West, 6.30 p.m? 


Institution of Water Engineers 
Thursday, April 11th.—S.E. Section: Inst. of Civil 
Engineers, Great George Street, S.W.1. ‘* General 
Conditions of Contract,” G. McIldowie; and 
“Maintenance of Pumping Plants, with Special 
Reference to the Keeping of Records and Statistics,’ 
F. Wood. 2.30 p.m. . 


Junior Institution of Engineers 

To-day, March 29th.—39, Victoria Street, 
“Salvage,” K. W. Willans. 6.30 p.m. 

Friday, April 5th—-WesteRN Group: Merchant 
Venturers’ Technical College, Unity Street, Bristol. 
“‘Machinery for the Brewery and Allied Trades,” 
K. F. M. Friendship. 7.30 p.m. 

Saturday, April 6th.—N.W. Section: Manchester 
Geographical Society, 16, St. Mary’s Parsonage, 
Manchester. ‘‘ Building a Tea Factory in Ceylon,” 
H. S. Randall. 2.30 p.m. 


Keighley Association of Engineers 
To-day, March 29th.—Devonshire Buildings, Devonshire 
Street, Keighley. ‘‘The Universe Around Us,” 
David W. Dewhurst. 7.30 p.m. 


Liverpool Engineering Society 
Wednesday, April 3rd.—Municipal Annexe, Dale Street, 
Liverpool. ‘‘ The Present and Future Position and 
Development of the Four-Cycle Diesel Engine,” 
H. Desmond Carter. 6 p.m. 


London Association of Engineers 


Saturday, April 6th.—Charing Cross Hotel, Strand, 
W.C.2. “ Differential Vacuum Steam Heating,” 
6.30 p.m. 


8.W.1. 


C. F. Assheton. 


Royal Aeronautical Society 
Wednesday, April 10th.—Inst. of Civil Engineers, Great 
George Street, S.W.1. ‘‘ The Silencing of Aircraft,” 
Dr. Fleming. 6 p.m. 


Royal Society of Arts 
Wednesday, April 3rd.—John Adam Street, Adelphi, 
W.C.2. ‘Jewels and Stones for Industrial Pur- 
poses,” H. P. Rooksby. 1.45 p.m. 
Wednesday, April 10th.—John Adam Street, Adelphi, 
W.C.2. ‘Cast Iron in Contemporary Building and 


Engineering,” J. G. Pearce. 1.45 p.m. 


Sheffield Metallurgical Society 
Tuesday, April 2nd.—198, West Street, Sheffield. ‘‘ Some 
Developments in High-Duty Heat-Resisting Steel 
Castings,” L. K. Royston. 6.30 p.m. 








Personal and Business 


Sm Summers HunTER has been elected a member 
of the River Wear Commission. 

Srr Dicpy Lawson has been appointed chairman 
of Fairbairn Lawson Combe Barbour, Ltd., Leeds. 

Mr. R. N. Foyer has been appointed sales 
manager of Deloro Stellite, Ltd., Shirley, Bir- 
mingham. 

Mr. W. J. Cooper has been appointed purchase 
manager to the Harland Engineering Company, 
Ltd., Alloa, Scotland. 

Mr. H. S. Rosrys has been appointed joint 
managing director of Francis Morton and Co., 
Ltd., Garston, Liverpool. 

Mr. H. H. Dyer has been elected President, and 
Mr. A. Moss a Vice-President, of the Institution of 
Railway Signal Engineers. 

Miss E. M. Rutianp and Mr. A. G. Hancock 
have been appointed Assistant Secretaries of the 
Chartered Surveyors’ Institution. 

Catton AnD Co., Ltd., Yorkshire Steel Foundry, 
Hunslet, Leeds, announce the appointment of 
Mr. J. L. M. Bakes as sales manager. 

BuacksurRN ArrcraFt, Ltd., has changed its 
London office address to 11, Upper Grosvenor 
Street, W.1 (telephone, Grosvenor 3813). 

Mr. Donaxp Oxon has been appointed managing 
director of the Rowhedge Ironworks Company, 
Ltd., in succession to the late Mr. F. H. Butcher. 

Sremens Evectric Lamps anpD Supp igs, Ltd., 
has changed the address of its Manchester branch 
to Siemens House, 92-94, Oxford Road, Man- 





chester, 13 (telephone, Ardwick 4118). 





the resignation, owing to ill-health, of Mr. EB, p 
Bool, M.I. Mech. E., chief engineer of the company. 
Mr. R. S. Bennett, M.I.E.E., has been appointed ig 
succeed him. 


W. T. Hentey’s TELEGRAPH WorKS Company 
Ltd., announces that Mr. E. J. Vidler has been 
appointed sales manager, Mr. F. Vaissivre chief 
assistant sales manager, and Mr. H. Hubbard 
assistant sales manager (engineering). 


Tue British THoMson-Hovuston Company, Ltd. 
announces that Mr. H. Jack, chief electrica] engi. 
neer; Mr. A. A. Pollock, chief'mechanical engineer . 
and Mr. L. J. Davies, head of the research labora, 
tory, have been elected directors of the company. 


BaBcock AND Witcox, Ltd., announce that they 
have transferred the whole of the Babcock valve 
business and the manufacturing capacity of the 
Dumbarton valve works to their subsidiary, 
Dewrance and Co., Ltd. The latter firm will con. 
tinue to operate as a separate organisation and wil] 
maintain the manufacture, supply, and service of 
certain designs of Babcock valves. 


Mr. G. H. Latuam, chairman and managing 
director of the Whitehead Iron and Steel Company, 
Ltd., has been appointed President-elect of the 
British Iron and Steel Federation. He will succeed 
Mr. Ellis Hunter as President in 1947. Mr. Latham 
has also been appointed chairman of the National 
Association of Rolled and Re-rolled Steel Products, 
in succession to Mr. Andrew Jollie, who is retiring, 


THE MINISTER OF Wark TRANSPORT has approved 
the appointment of Mr. J. G. Pidgeon, A.M. Inst. 
C.E., as Divisional Road Engineer for the South. 
Western Division in place of the late Colonel H. T. 
Tudsbery. Mr. J. E. Cardell, A.M. Inst. C.E., has 
been appointed Divisional Road Engineer, North 
Midland Division, in place of Mr. A. E. N. Taylor, 
A.M. Inst. C.E., who has become Assistant Chief 
Engineer at headquarters. 








Launches and Trial Trips 


GIL1A, steam trawler ; built by Hall, Russell and 
Co., Ltd., for Irvin and Johnson (South Africa), 
Ltd.; length 160ft., breadth 28ft., depth 15ft. 
Engines, triple-expansion, 900 I.H.P.; _ boiler 
pressure, 220 1b. Launch, February 18th. 


British CAUTION, single-screw motor tanker ; 
built by Swan, Hunter and Wigham Richardson, 
Ltd., for the British Tanker Company, Ltd.; length 
486ft., deadweight 12,230 tons. Engines, Swan, 
Hunter-Doxford four-cylinder opposed-piston. Trial 
trip, February 28th. 

Monarcu, twin-screw cable steamer; built by 
Swan, Hunter and Wigham Richardson, Ltd., for 
H.M. Postmaster-General; length 479ft. 1l0in., 
breadth 55ft. 6in., depth 40ft. Engines, two sets 
of triple-expansion ; boiler pressure, 220 lb. Trial 
trip, February 19th. 

NEAERA, single-screw motor tanker; built by 
R. and W. Hawthorn, Leslie and Co., Ltd., for the 
Anglo-Saxon Petroleum Company, Ltd.; length 
482ft., breadth 59ft., depth 34ft. Engines, four- 
stroke airless injection of Hawthorn-Werkspoor 
type. Trial trip, March 14th and 15th. 


Emprre Mercia, motor cargo liner; built by 
Harland and Wolff, Ltd., for the Admiralty ; length 
540ft., breadth 70ft., depth 43ft. 44in. Engines, two 
two-cycle, double-acting Harland-B. and W. type, 
with exhaust pistons of same diameter as the main 
working pistons. Launch, March 4th. 


Lyria, motor oil tanker; built by Harland and 
Wolff, Ltd., for the Anglo-Saxon Petroleum Com- 
pany, Ltd.; length 446ft., breadth 54ft. 3in., depth 
3lft. Engines, Harland-B. and W. four-cycle 
crosshead type, with six cylinders, 650 mm. bore 
by 1400 mm. stroke. Launch, March 6th. 


RIEBEECK CasTLE, refrigerated cargo motorship ; 
built by Harland and Wolff, Ltd., for the Union- 
Castle Mail Steamship Company, Ltd.; length 
450ft., breadth 63ft., depth 37ft. 84in. Engines, 
two-cycle, double-acting, with eight cylinders, 
620 mm. bore by 1400 mm. stroke. Trial trip, 
March 11th. 


OttveR Bury, steam collier; built by the 
Burntisland Shipbuilding Company, Ltd., for the 
London Power Company, Ltd.; length 325ft. 9in., 
breadth 44ft. 6in., depth 22ft. lin. gross tonnage 
2904. Engines, triple-expansion, with cylinders 
19}in., 32in., and 56in. bore by 39in. stroke. Trial 
trip, March 11th. 

KNEBWORTH and BoswortTH, motor coasting 
vessels; built by the Burntisland Shipbuilding 
Company, Ltd., for Grand Union (Shipping), Ltd.; 
length 183ft., breadth 31ft. 9in., depth 14ft. 1lin., 
deadweight 1100 tons. Engines, two-cycle trunk 
piston reversing airless injection, with four cylinders, 
340mm. bore by 570mm. stroke, developing 
690 B.H.P. and supplied by British Polar Engines, 
Ltd. Launches, February 16th and 18th. 
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New Towns 


Ar the end of last week the Ministry of Town 
and Country Planning issued an Interim Report 
of the New Towns Committee, of which Lord 
Reith is Chairman. The Committee recom- 
mends that the decision as to the situation and 
poundaries of a new town must rest finally with 
the Government, which should have powers of 
compulsory purchase and should acquire the 
whole site of the built-up area and # surrounding 
belt. Each scheme for a new town should be 
treated separately and a single agency, prefer- 
ably a Government-sponsored and financed 
public corporation, should be responsible for 
planning and development. A public corpora- 
tion sponsored by interested local authorities 
might be appropriate in some cases. Funds for 
such corporations should be advanced by the 
Public Works Loan Board or the Exchequer, and 
if necessary payment of interest deferred in the 
early years. To advise the Minister and the 
individual agencies there should be a Central 
Advisory Commission. In arriving at its con- 
clusions the Committee had constantly in mind 
that the establishment of a new town involves 
not only the creation of the physical environ- 
ment, but also the development of a balanced 
community. The success of a new town, it is 
stated, depends very much upon the intro- 

duction and development of adequate and suit- 
able industries. It is therefore considered vital 
that the national policy for the location of 
industry shall keep in step with the national 
policy for the development of towns. Industrial 
trading estates, wisely sited therein, need to be 
established at the outset, and every encourage- 
ment must be offered to industrialists to favour 
the new centres. 


Retirement of Sir Thomas Bell 


Ir was announced on Monday last, April Ist, 
that, owing to his advancing age Sir Thomas 
Bell had resigned his seat on the board of John 
Brown and Co., Ltd., of Sheffield and Clyde- 
bank. Sir Thomas first went to the Clydebank 
shipyard in 1886, and became a director of the 
company in 1908, taking charge of the shipyard 
and engine works in the following year. In 
1919, he was appointed a managing director of 
John Brown and Co., Ltd., an office which he 
occupied with considerable distinction until 
1935. In that year he relinquished his managing 
directorship, but has remained on the board of 
the company. During the first world war Sir 
Thomas was appointed Deputy Controller of 
Dockyards and Warshipbuilding at the 
Admiralty, which post he occupied from May, 
1917, to December, 1918. He was created 
K.B.E. in August, 1917. It may be recalled 
that Clydebank, at the beginning of the present 
century, played an important part in the 
development of high-powered turbine installa- 
tions suitable for large Atlantic liners. The first 
such liner was the Cunarder “‘ Carmania,”’ which 
was laid down in 1903 and which ran successfully 
until 1939, when the war put an end to her 
career. The first important geared turbine 


a valuable contribution, and the cordial wishes 


of numerous friends in the shipbuilding and| -, duction officer. 
engineering industries will go with him in his) sont 9 reorganisation of the executive side of 
the Ministry, the underlying principle of which 
is that all construction work shall be under a 
single head to whom are directly responsible 
the heads of the various sections indicated in 

Tue National Aeronautical Collection at the| the titles of the posts. The Directorate of 
Science Museum, South Kensington, was re-| Works has accordingly been reconstituted as a 
opened to the public on Saturday last, March | Directorate-General of Works, and the title 
of chief architect has been revived. The post 
suffered considerably during bombing in Sep-| of chief surveyor (quantity and costs) reflects 
tember, 1940, and some immovable exhibits and | the added responsibility placed on the Ministry’s 
quantity surveyor’s staff for the investigation 


retirement. 


The Science Museum Aeronautical 
Collection 


30th. The main gallery housing this collection 


a number of special show cases were damaged. 


A Seven-Day Journal 


the exception of Henson’s model of 1842 and 
the Lilienthal glider of 1895, all the historic 
flying machines are again on view. New 
exhibits in the collection include the original 
Whittle jet engine “'W.1,” and an example of 
the German flying bomb, which has been elabo- 
rately sectioned and illuminated to show the 
technical features. The development of military 
aircraft during the war period is illustrated by 
scale models of the outstanding types of fighter 
and bomber machines, and the series of models 
now extends to over 100 examples. A ‘‘Merlin’”’ 
III engine used during the Battle of Britain, 
and examples of later jet engines are also on view. 


The Escape of the Scharnhorst, 
Gneisenau and Prinz Eugen 


A gornt Admiralty and Air Ministry report 
was issued on Tuesday of this week, giving the 
findings of the Board of Inquiry appointed to 
inquire into the circumstances in which the 
German battle-cruisers ‘‘ Scharnhorst” and 
“‘ Gneisenau ’’ and the cruiser “ Prinz Eugen ” 
escaped from Brest up-Channel to Germany on 
February 12th, 1942. The Board was appointed 
immediately after the incident and submitted 
its report on March 2nd, 1942. The long interval 
which has elapsed since the report was written 
must be borne in mind while it is being read. 
The public has been so fully informed regarding 
the amazing developments of radar during the 
war that some surprise will doubtlessly be 
expressed at the major part which the failure of 
radar to detect the movement of the ships in 
the critical early stages of their journey con- 
tributed to their successful escape. It must be 
remembered, however, that in the beginning of 
1942 radar had not reached the high degree of 
development and reliability which it eventually 
achieved. It may, too, be surmised that those 
in charge of its operational, use were not in 
every instance fully trained as yet in its 


plans were made well in advance to deal with 
the sortie if and when it was made. Unfor- 
tunately, reliance for its early detection was 
placed upon two aerial patrols, both of which 


Furthermore, the appointment of a chief pro- 
duction officer emphasises the importance, 
under modern conditions, of the application 
where appropriate of the technique of the pro- 
duction engineer to secure maximum efficiency 
of large-scale construction work on standard 
designs in repetitive programmes. The Direc- 
torate of Mobile Labour Services and the 
Directorate of Emergency Works and Recovery. 
have now been made part of the Directorate- 
General of Works. 


Iron and Steel Production 


Tue March issue of the British Iron and Steel 
Federation’s Monthly Statistical Bulletin shows 
that the rate of steel ingot production in 
February amounted to 12,854,000 tons a year, 
or nearly a million tons a year higher than in 
the month of January, which was affected by 
the New Year holidays in Scotland. With 
regard to pig iron, the increase was smaller, 
February’s production being at an annual rate 
of 7,600,000 tons, compared with 7,467,000 tons 
in January. Arrivals of imported iron ore were 
rather better in the month of February, but 
were still at a rate of less than 5,000,000 tons a 
year, which was below expectation, and con- 
siderably below the 7,000,000 tons a year aimed 
at for the fairly near future. It is pointed out 
that coal supplies continued to impose a limit 
on iron and steel production. Iron and steel 
exports in February totalled 189,467 tons, and 
the increase in exports to a rate now above 
1938, when the monthly average figure was 
163,287 tons, has been achieved, in spite of the 
inevitable delay in increasing the export of 
tinplate and of sheets, which were the two 
largest items before the war. This, of course, 
is accounted for by the curtailment of produc- 
tion made when the export trade in these two 
items was sacrificed during the war, and also 
to difficulties in securing the return of labour 


intricacies. The main facts which emerge from] and in restarting the mills. It may be added 
the report are that the Admiralty, as early as| that since dispatches from the works for export 
February 2nd, correctly anticipated the attempt | have been substantially in excess of the tonnages 
to escape in all respects, except that it believed | leaving the country, a further increase may be 
it would be made under cover of darkness. Full | expected when figures for March become available. 


The Road Research Board 
On Monday last, April lst, the Lord President 


failed to perceive the movement of the ships by 
reason of the failure of their A.S.V. radar 
equipment at the critical moment—in one 
instance actually by the blowing of a fuse. It 
was not until after 11 a.m.—by which time the 
enemy vessels were as far up-Channel as 
Boulogne—that their presence was reported by 
a pilot returning to his base from an ordinary 
Every available form of attack. was 
then laid on, but in spite of the greatest 
gallantry displayed by our air and sea forces, 
it was then too late effectively to interfere with 
the enemy’s escape. 


patrol. 


A Directorate-General of Works 


. . : : Tue Ministry of Works has announced the 
installation, apart from warships, was in the| s,5ointment of Mr. C. J. Mole as Director- 
‘Empress of Britain” in 1931, and later, of | General of Works. The Directorate-General 
os similar installations higers adopted for has been divided into four main branches under 
the “Queen Mary” and the “Queen Eliza-| yp. W. A. Rutter, chief architect ; Mr. C. A. 
beth.” To these and many other marine engi- Morrison, chief surveyor (quantity and costs) ; 
neering developments Sir Thomas Bell has made|1y, 4 G, Ramsey, chief mechanical and elec- 
trical engineer ; and Mr. S. R. Cauthery, chief 
These appointments repre- 


of the Council, Mr. Herbert Morrison, announced 
in the House of Commons that the Road 
Research Board of the Department of Scientific 
and Industrial Research had been reconstituted 
under the chairmanship of Sir Frank Smith, 
and that the terms of reference had been 
extended to enable it to deal more specifically 
with problems of road safety and traffic flow, 
as well as with problems of road construction 
and maintenance. This change has been made 
to meet the relevant recommendations of the 
report on the Prevention of Road Accidents, 
compiled by the Alness Committee in 1939. 
The task of implementing these recommenda- 
tions was, of course, delayed by the exigencies 
of the war. Those appointed to the Board, 
in addition to Sir Frank Smith, are Major H. E. 
Aldington, Professor J. D. Bernal, F.R.S., 
Mr. J. L. Beckett, Mr. R. V. Birch, Mr. E. J. 
Buckton, Sir George Burt, Professor J. H. 
Jones, Mr. E. J. Powell, Mr. J. Davidson Pratt, 
Mr. J. H. M. Richards, Mr. E. C. Ruffle, 
Sir Alker Tripp, and Colonel T. U. Wilson. 
Assessors have also been appointed to the 
Board, representing the Ministry of Transport 
and other Government Departments, which are 
concerned in one way or another with its work. 
The duties of the Board include recommending 
@ programme of research, advising on its execu- 
tion, and reporting each year on the work done. 
The Department of Scientific and Industrial 
Research will be responsible for conducting the 
researches, and the use of the knowledge 
obtained will be the responsibility of the 
Ministry or Ministries concerned. The closest 
collaboration will be maintained at all stages 
with the Ministry of Transport, the police, and 








The former have now been restored, and, with 





and constructive study of building costs. 


other interested organisations. 
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The Tennessee 


and the War 


No. VI—(Continued from page 284, March 29th) 


SteaAM Power STATIONS 


Wats emphasis has naturally been laid 
on the hydro-electric developments 
carried forward by the T.V.A., the Authority 
has also constructed several steam power 
stations as an additional means of affording 
still more energy within the territory to meet 
wartime demands, and later on to supple- 
ment, at low-water period, the energy distri- 
buted from the hydro-electric installations. 
To just one of the steam power stations, a 
somewhat abridged reference will be made. 
The station concerned is the Watts Bar dam, 
in the vicinity of Spring City, Tenn. The 
installed capacity of that plant has been 
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increased successively to 240,000 kW, the 
last increase of 60,000 kW having gone into 
service early in 1945. Although the plant 
has reflected the influence of emergency con- 
ditions, still the design of the station and 
the choice of its major equipment have been 
determined on the basis of the permanent 
use of its capacity. The fundamental purpose 
of the steam plants of the T.V.A. when asso- 
ciated with hydro-electric plants, is to func- 
tion as boosters to convert secondary energy 
under some stages of the river system’s flow 
into primary energy. 

The steam units at Watts Bar were 
designed to produce 600,000 lb. of steam per 
hour, with the steam conditions at the super- 
heater outlet at 900 lb. per square inch and 
900 deg. Fah. That performance was based 
on the expectation that, with the coal avail- 
able for use, 700,000 lb. approximately of 
steam per hour could be generated when one 
boiler was out of service and two turbines 
were connected to the active companion 
boiler. Each boiler was to be provided with 
eight burners, two per pulveriser, and 
arranged in a single row in the roof of the 
primary furnace. The burners were to be 
of the vertical inter-tube type, and six of 
them would be required for steaming capa- 


Valley Authority 


surface of a unit is made up of 11,504 square 
feet in the steam generating section, 14,660 
square feet in the superheater, and 20,820 
square feet in the economiser. Each unit is 
provided with two regenerative type air 
heaters, having a total of 90,000 square feet 
of surface, with provision for warm water 
washing. Two pipes, each 25in. in diameter, 
from each end of the steam drum and external 
to the boiler casing, feed the lower water- 
wall headers to provide maximum natural 
circulation. The steam drum is equipped 
with cyclone separators and steam scrubbers 
to reduce the total of carry-over solids in the 
stream to not more than | part per million 
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FIG. 26—SECTION THROUGH WATTS BAR STEAM POWER STATION 
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the unit, with a maximum concentration in 
the boiler water of 1250 parts per million. 
The rear pass of a unit is divided into three 
separate lanes with the superheater sections 
placed in the outside two lanes. The econo- 
miser is T-shaped, and placed across all three 
lanes above the superheater sections and 
between them in the centre lane. The super- 
heater outlet temperature is maintained at 
900 deg. Fah. from approximately 375,000 lb. 
per hour to maximum capacity with super- 
heater and economiser dampers, that by-pass 
more gas flow through the economiser centre 
lane, with increasing steam output. This 
superheater by-pass control provides quicker 
and safer starting up of the unit by prevent- 
ing overheating of the superheater sections 
when little steam is being generated. Because 
of this increased gas flow through the 
economiser section at the higher outputs, to 
maintain superheater outlet temperatures, 
some steaming occurs in the economiser 
tubes at the normal rating of 600,000 lb. per 
hour. 

The mechanical draught equipment con- 
sists of two duplex fan units per boiler, 
driven from the forced draught fan end 
by a 720 r.p.m. constant-speed motor. 
Although the plant was designed primarily 
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draught fans are provided With inlet louvre 
control, and the forced-draught fans have inlet 
vane control to accommodate varying load 
with better power economy than could be 
obtained by damper control. 

At the rated capacity of 600,000 lb. per 
hour of steam, the units at the Watts Bar 
plant have been designed to give an efficiency 
of 88 per cent., a draught loss of 12-9in. of 
water, and a flue gas temperature leaving the 
air heater at 328deg. Fah. At this rating 
the flue gas temperature entering the super. 
heater and economiser banks is 1895 deg, 
Fah., and on leaving the economiser it jg 
665 deg. Fah. Secondary air is supplied to 
the burners at 550 deg. Fah., and the furnace 
liberation is 27,000 B.Th.U. per cubic foot 
per hour at 600,000 lb. per hour steam output, 

The turbine of each turbo-generator 
operates at 1800 r.p.m. and was designed for 
steam conditions of 850 lb. per square inch 
gauge, 900 deg. Fah., at the throttle, and 
2in. of mercury absolute back pressure at the 


Costs of T.V.A. Projects, 
Total 


Project. Units. estimated cost, 
Dollars. 
Kentucky ... ... 5 114,000,000 
Pickwick Landing... 5 38,900,000 
ER sate.) ccna. sae Ww. 41,000,000 
Wilson steam plant 1 4,800,000 
i” eee e4. 40,200,000 
Guntersville ... 4 34,100,000 
Hales Bar _ 9,000,000 
Chickamauga... ... 4 37,600,000 
Watts Bar hydro ... a 35,100,000 
Watts Barsteam... ... ... 4 18,200,000 
Fort Loudoun (includes ex- 
tension) i aah abe 4 56,700,000 
Apalachia 2 23,000,000 
Hiwassee 2 19,500,000 
Chatuge ... 0 7,100,000 
Ocoee No. 3 ... 1 8,200,000 
Nottely ... 0 5,400,000 
Norris | ee 30,900,000 
Fontana 3 73,000,000 
Douglas ... 3 42,100,000 
Cherokee ide 3 ,000,000 
South Holston 2 28,000,000 
Watauga 2 24,600,000 
Sub-total projects... ... . 723,400,000 
Switch yards at generating 
plants ded Stet eos eee .- 82,900,000 
Total projects and switch 
ea aa ie 756,300,000 
Project 
Fiscal year. expenditures. 
Dollars. 
Prior to 1939... 175,045,000 
1939 Ege 2 29,559,000 
1940 80,229,000 
1941 67,664,000 
1942 143,156,000 
1943 99,788,000 
Sub-total 545,441,000 
1944 (estimate) 63,959,000 
1945 (estimate) oe 14,000,000 
Ensuing years (estimate) 100,000,000 


723,400,000 
condenser. The turbine is of the single- 
cylinder impulse type, having seventeen 
stages with extraction from the fifth, eighth, 
eleventh, and fourteenth-stage shells for 
feed water heating. The turbine has fourteen 
control valves, equally divided in the upper 
and lower shells. The first ten valves admit 
steam to the first-stage nozzles and the last 
four valves bypass steam from the first- 
stage shell to the third stage, to increase the 
steam flow through the turbine for generator 
outputs above approximately 58,000 kW. 
This valve arrangement gives a relatively 
flat steam rate curve between 40,000 kW and 
full generator output. Each generator is 
rated at 60,000 kW, 0-9 power factor, 
66,667 kVA, three-phase, 60 cycles, 13,300 
volts, and has a direct-connected exciter and 
a pilot exciter. The air-cooled generators 
are protected against fire by CO, extinguish- 
ing equipment. 

An approximate idea of what the T.V.A. 
represents as an undertaking may be gathered 
from the financial data tabulated. 

The total estimated costs and approximate 
annual expenditures for projects and addi- 
tions now authorised, up to June 30th, 1944, 





as a base-load plant when operating, induced- 


are shown in the above tabulation. These 
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es exclude the purchase price of the 
roperties acquired from the Tennessee 
Electric Power Company, 

The gross income of the Authority includes, 
in addition to Congressional appropriations, 
certain properties transferred from the War 
Department, proceeds of bond sales, and 
operating revenues. These total approxi- 
mately a8 follows :— 

inti 667,060,270 
ional TiationS «©... ... «+. 969, 
Pohota | eaneleed | from War Department 35,262,142 
Bonds aoe ae aces sive os oo- 65,078,600 
“so er ne ee 284,000,000 
Total through fiscal year 1945 ... ---1,052,303,912 
T.V.A. ELECTRICITY 


During the war years 75 per cent. of the 
power delivered from the T.V.A, system went 
directly into the manufacture of war materials 
or into other wartime uses. Electricity 
generated in the 1943 fiscal year represented 
a 50 per cent. increase over the 1942 pro- 
duction, and raised the T.V.A. from fifth to 
second rank among the power-producing 
systems of the nation. Along with the grow- 
ing navigation on its waterways and its flood 
control benefits—now proved—the T.V.A. 
system in the fiscal year of 1944 generated 
in excess of 10,000,000,000 kWh of electric 
energy, or more than half as much as had been 
produced by the Authority in the previous 
combined nine years. Although industrial 
plant expansion slowed down materially in 
the valley, compared with 1942, total deli- 
veries of électricity, chiefly to the great 
valley plants producing non-ferrous metals 
and heavy chemicals increased by 27 per 
cent. and deliveries of T.V.A. generated 
power by 63 per cent. in 1943. Much greater 
deliveries to Federal war agencies, such as 
the Army and Navy, a more than 100 per 
cent. increase in power used by T.V.A.’s 
own munition plant, and growing sales to 
3000 industrial customers by 128 municipal 
and co-operative distribution systems draw- 
ing energy from the authority swelled the 
total of T.V.A. power contributions to the 
prosecution of the war. The municipalities 
and co-operatives distributing T.V.A. power 
reported combined revenues of 34,670,000 
dollars. There were eighty-three municipal 


generating capacity of the T.V.A. region. Of 
the total T.V.A. system’s installed capacity 
of 1,640,000 kW on June 30th, 1943, more 
than 1,100,000 kW were constructed by 
T.V.A. It may be significant that the 
average consumption per residential customer 
served at T.V.A. rates mounted to 1598 kWh, 
as compared with the national average of 
1044 kWh. At the same time, the average 
cost per kilowatt-hour declined to 1-96 cents, 
as compared with 3-66 cents per kilowatt- 
hour for residential service throughout the 
nation. The average annual bill for T.V-A. 


plants of the War Department, and in excess 
of 28,100 tons was used in ammonium nitrate 
production by the T.V.A. A small amount 
was also used experimentally as fertiliser in 
the form of a water-ammonia solution, on 
test demonstration farms in Tennessee, 
Alabama, and Mississippi. 

Ammonium nitrate production during the 
fiscal year of 1943 totalled 65,900 tons, and 
nearly 42,400 tons in the form of ammonium 
nitrate crystals and approximately 10,000 
tons of ammonium nitrate concentrated 





liquor were shipped out for the Ordnance 
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residential consumers was 31-35 dollars, or 
nearly 7 dollars less than the 38-21 dollars 
average residential bill for the country 
generally. In other words, the average resi- 
dential consumer of T.V.A. power received 
50 per cent. more energy during the year for 
an 18 per cent. lower outlay. 


PRODUCTION OF AMMONIA 


Concerning the production of ammonia 
and ammonium nitrate for munitions and 
food, the T.V.A. has made public the follow- 
ing facts :—In accordance with plans worked 
out in conjunction with the War Department 





for the modernisation and use of nitrate 








FIG. 27—WaTTs 


and forty-five co-operative distribution 
systems which serve more than half a million 
consumers in an area of 75,000 square miles. 
In 1933, the power potentialities of the 
Tennessee River system were relatively 
unrealised ; and, compared with the flood of 
energy which comes from that system to-day, 
its streams yielded only comparative driblets: 
In the ten years following, including 1943, 
T.V.A. constructed and placed in operation 
fourteen dams and one of the largest steam- 
electric generating stations in the South of 





BAR STEAM POWER PLANT 





the United States, thus trebling the installed 





plant No. 2, built during World War I and 
placed in the custody of T.V.A. in 1933, a 
new synthetic ammonia plant started opera- 
tion in August and September, 1942. The 
plant was constructed by the T.V.A. with 
funds supplied by the War Department. 
After reaching full operation in October, 1942, 
the plant produced over the remainder of 
the fiscal year at a rate averaging 11 per 
cent. above its design capacity. This 
ammonia plant turned out a total of more 
than 49,800 tons in 1943, of which about 





20,500 tons were shipped to other Ordnance 





Department. Near the end of the fiscal year, 
when War Department demands for ammo- 
nium nitrate temporarily dropped, the T.V.A. 
was able to put that material to agricultural 
use at home and to export 5000 tons under 
Lend-Lease. 


CaLciumM CARBIDE 


The T.V.A. manufactured approximately 
31,400 tons of calcium carbide during the 
first year’s operation for use in the production 
of synthetic rubber, at the request of the 
Defense Supplies Corporation. This repre- 
sented operations during the last five months 
of that year after rehabilitation of elec- 
tric furnaces in a section of the old*nitrate 
plant No. 2. Original plans for production 
of 70,000 tons a year of this material were 
expanded in January, 1943, to 108,000 tons 
@ year, the increase to be achieved by placing 
in operation a total of six furnaces instead of 
five, and by more continuous operation. 


PHOSPHORIC MATERIALS 


Military demands for elemental phosphorus 
took up approximately two-thirds of the 
entire T.V.A. production of 18,900 tons during 
the 1943 fiscal year, and somewhat more 
than one-fifth of the military supply was 
provided for Lend-Lease shipment. During 
the year the T.V.A. completed conversion 
of all but one of its phosphorus electric 
furnaces to the production of munitions grade 
elemental phosphorus.. One other furnace 
was used to produce phosphoric acid directly. 
Although somewhat more than 6000 tons of 
phosphorus, not immediately demanded by 
the War Department, was used in the manu- 
facture of concentrated superphosphate and 
calcium metaphosphate, the overall produc- 
tion of these essential plant foods represented 
a sharp reduction for the second year in 
succession. At the same time much less of 
the plant food was available for agricultural 
use at home, because more than 54,000 tons 
of the 77,300 tons of concentrated super- 
phosphate shipped from the Muscle Shoals 
plant was diverted to Lend-Lease. Actual 
production was about 60,200 tons of’ con- 
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centrated superphosphate and 7300 tons of 
calcium metaphosphate, the latter product 
containing 65 per cent. of available plant 
nutrient. The demand for high-concentrate 
phosphate plant food products, such as 
developed by T.V.A., was dictated in large part 
by scarcity of ocean shipping, since one ship- 
load of T.V.A. phosphate applied to the soil of 
Great Britain was estimated to equal several 
shiploads of foodstuffs, thus making fertiliser 
virtually a means in helping to win the 
war. 

Phosphorus deficiency in the soils of the 
United States, and consequently in the diet 
of animals, has reached such proportions that 
wellnigh no mill feed on the market is pre- 
pared without at least adding 1 per cent. of 
phosphorus. Imports of bone meals, because 
of the war, have been greatly reduced, and 
it has been necessary to find a substitute for 





was dredged to a depth that will 
assure the movement of vessels drawing 
&@ maximum of 9ft. of water, the T.V.A. 
and the public have had at their dis- 
posal 650 miles open to navigation. In the 
calendar year of 1939, 70,700,000 ton-miles 
of freight were moved on the Tennessee, but 
during only nine months of 1943 148,600,000 
tons were so transported. ‘These figures 
exclude sand and gravel shipments, large in 
tonnage, but transported usually over short 
distances. The character of the freight 
carried was diversified, and included large 
tonnages of war plant supplies and military 
materials, shipments of jeeps, lorries, ambul- 
ances, weapon carriers, pig iron, limestone, 
machinery, coal in large quantities, grain, 
and petroleum products. Inland shipyards 
established on the Tennessee River since 
1933 have been expanded, and seagoing 








FIG. 29—TWoO - SECTION 


that source of phosphorus. The T.V.A. has 
developed dicalcium phosphate at its plant 
at Muscle Shoals, and that product, after wide 
and conclusive testing, has been found satis- 
factory for direct feeding to stock. Also 
when applied to a wide variety of soils, there 
has been obtained greater grazing value for 
the lands so treated and larger crops per 
acre. In short, to quote from official sources : 
“Tt should be emphasised that the test 
demonstrations are not merely tests of 
materials and methods in any laboratory 
sense. The farms concerned numbered about 
30,000 distributed among twenty-nine States. 
They constitute rather a practical use of 
phosphatic and other fertiliser materials in 
actual farming operations, and the results 
are measured in terms of soil preservation, 
higher yield per acre, and per unit of labour, 
increased quality and nutritive value of 
produce, more rapid animal growth, greater 
stock-carrying capacity per acre, and in- 
creased farm income.” 

The production of phosphatic fertilisers 
by the T.V.A. electric furnace method leaves 
as a by-product approximately an equivalent 
tonnage of calcium silicate slag, which has 
been made available to farmers for use as a 
liming material or soil conditioner. When 
applied to the soil in amounts equivalent to 
thoserecommended for limestone, this material 
supplies considerable quantities of phosphorus, 
of which it contains from 1 to 2 per cent. 


NAVIGATION 
Since the basin above Kentucky dam 


PREFABRICATED HOUSE 


cargo and war vessels, built at those plants, 
have used the river on their way to active 
service in the open seas. 


CONTROL OF FLOODS 


What the development of the Tennessee 
River system may be able to do in the future 
in the matter of flood control was well illus- 
trated during December, 1942, and January, 
1943, when an average of 4}in. of rain fell 
in the course of seventy-two hours over the 
40,000 square miles of the Tennessee Valley 
watershed. At some points in the mountains 
on the eastern rim the fall totalled 10in. to 
12in. To deal with that situation, the entire 
flows from the Holston, the Clinch, and the 
Hiwassee rivers were cut off for a time by 
stopping the flow at Cherokee, Norris, and 
Hiwassee tributary reservoirs. At the same 
time, Watts Bar and Chickamauga reservoirs 
on the main stream were used strategically 
to cut about 4ft. from the crest of the flood 
as it passed Chattanooga, where war pro- 
duction and other plants are situated near the 
river. That reduction averted damage esti- 
mated at more than 1,000,000 dollars. This 
was the eighth flood which had been reduced 
at Chattanooga since the T.V.A. placed its 
first reservoir, Norris, in operation. Esti- 
mated savings in flood damages in the four 
largest of these totals some 4,100,000 
dollars. 

During the period of the flood, hydro power 
generation was reduced substantially by loss 
of head at some main river plants, and the 





dams. The power situation was adjusted to 
meet all requirements by operating T.V.4. 
steam plants at full capacity and by sub. 
stantial receipts of power from adjoining 
systems under mutual interchange agree. 
ments. An opportunity to reciprocate was 
afforded when severe floods in the middle and 
lower Mississippi Valley handicapped power 
production of utilities in the Arkansas area, 
T.V.A. was then able to increase its power 
transfers to neighbouring systems to assist in 
maintaining the load. 


MALARIA CONTROL 


As might be expected, the changing of 
flowing streams into a system of slack-water 
lakes has introduced or emphasised the 
problem of malaria control. This control 
programme has been in operation at the 
various new reservoirs, as well as at the older 
ones. It has taken the form of dusting and 
oiling, among other preventive measures, 
which include the construction of dikes, 
drainage ditches, pumping stations, channels 
and docks for malaria control boats, deepen- 
ing of some marginal lake areas and filling in 
of others. These preparations are counted 
upon to reduce the mosquito-breeding areas, 
and thereby increase the effectiveness and 
decrease the annual expense of malaria 
control measures. 


PREFABRICATED HOUSING 


What was done at Fontana to house T.V.A. 
employees has an international value, because 
of the adjustments that must be made in 
many regions affected by the needs of national 
defence or the results of damage or destruc- 
tion within battle areas. Construction of 
Fontana dam, in a mountainous area, 30 
miles from the nearest small community, 
presented a major housing problem for 
T.V.A. Nearly all the employees had to live 
at the project, and a wide variety of services, 
including recreation and education, had to be 
supplied. An important consideration was 
reduction, in so far as possible, of the use of 
construction labour on the housing site. 
Transfer of T.V.A. demountable houses from 
the Hiwassee projects, where construction 
was closing down, offered a part-way solu- 
tion, but did not meet the need even with 
the permanent housing provided for use of 
the operating personnel after construction 
was finished. One of the methods used to 
meet the situation was redesign of the 
demountable house to provide lighter weight, 
greater mobility, lowered transportation 
costs, and increased ease in handling. The 
result was a two-section prefabricated house 
—Fig. 29—each section capable of being 
hauled behind a car or a lorry like a large 
commercial trailer. After testing four experi- 
mental units, 100 of the houses, with utilities 
such as bathroom and kitchen equipment 
installed, were ordered from an Indiana 
trailer manufacturer, and all were delivered 
and occupied during the year. Less than 
5 per cent. of the cost was expended at the 
site. A major advantage in the T.V.A. design 
of demountable and prefabricated houses is 
the fact that when their initial use is ended at 
construction sites or other emergency pro- 
jects, they may be moved easily and set up 
to help meet normal housing needs in other 
centres after the war. A large number of the 
prefabricated houses, running into thousands, 
has been ordered by the War Department 
for use at a large military project. Of 
course, it is recognised that these structures 
have a potential service life of only about ten 
years. One of these demountable houses 
provides a living-dining-room, a bedroom, a 
kitchen, and a bath. The basic furniture is 








filled, and the last of the channelways 





shutting off of turbine releases at tributary 





built in. 
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The Institute of Metals 


No. I1I—(Continued from page 286, March 29th) 


T the resumed meeting on March 14th 

the Institute of Metals discussed a 
paper on “The Reaction of an Aluminium- 
Magnesium Alloy with Water Vapour and 
the Absorption of Hydrogen,” by R. Eborall 
and C. E. Ransley. 

ALUMINIUM-MAGNESIUM ALLOY AND 

WATER VAPOUR 
By R. Esoratt and C, E. Ranstey 

The reactions involved in the blistering of alumi- 
nium-magnesium alloys have been studied. A 
method is described for the estimation of the gas 
contents of these and other alloys, and experiments 
have been made on the solution and diffusion of 
hydrogen and the reaction of the alloys with water 
vapour, 

DISCUSSION 

Mr. C. J. Smithells drew attention to the 
value of vacuum technique as applied to 
metallurgical problems by the authors. He 
did not think sufficient use was generally 
made of this technique, and although it 
required considerable manipulative skill, it 
was not difficult to acquire. With the same 
apparatus, the authors had tackled five 
separate problems. The method was not 
limited to gas-metal reactions, but reactions 
between solids could often be studied par- 
ticularly well in that way. There had been 
very marked disagreement in the gas content 
of aluminium alloys, as measured by different 
workers in the past, but he felt that the 
results in this paper were not only self- 
consistent, but could be accepted as reliable. 
The quantitative data given had an import- 
ant bearing on the factors influencing the 
blistering of wrought and extruded products 
during annealing and welding. A point to be 
realised was that, in addition to the gas 
originally present in the cast metal, further 
hydrogen might be picked up during hot 
rolling and heat treatment, which might have 
a marked effect. It would be interesting to 
know whether the reactions which the authors 
described were peculiar to allows containing 
Mg, or whether other alloys or pure alumi- 
nium would exhibit similar behaviour. 

Dr. N. P. Allen said the authors stated that 
the rate of diffusion of hydrogen was such 
that one could not expect at room tempera- 
ture more than a very small fraction of 
the material near the surface to be liquid 
hydrogen. If that argument were applied to 
iron one would tend to form the same con- 
clusion that corrosion at room temperature 
could not result in a very great enrichment 
of the bulk of the material. But when iron 
was corroded, the amount of hydrogen. taken 
up at room temperature was very large, and 
he believed that Dr. Smithells in his book 
provided calculations showing that the rate of 
diffusion of hydrogen through iron under corro- 
sive conditions was equal to the rate of diffu- 
sion that would be expected under a pressure 
of 17,000 atmospheres. He wondered whether 
the same might not be true of aluminium. 

After raising several questions of tech- 
nique, Dr. W. H. J. Vernon (Chemical 
Research Laboratory, Teddington) said the 
whole question of the possibility of hydrogen 
being produced during corrosion could do 
with a little more investigation. 

Dr. R. Parker, commenting on the diffu- 
sion of hydrogen in aluminium, referred to 
some work done on a silicon alloy. There was 
a great difference in the’ gas content at the 
top and the bottom, and on further examina- 
tion of the results it was found that that 
could not be explained away by porosity, 
which was the first explanation suggested. 
It was assumed therefore that hydrogen did 


there in solution. That point was interesting 
in connection with porosity in welds, but, of 


of porosity in the portion of the weld which 
was at some time liquid. 

Dr. H. Sutton said his experience of corro- 
sion fatigue work on magnesium-rich alloys 
was that they were most difficult to protect 
against the ravages of corrosion fatigue. 

Dr. T. P. Hoar said the authors had sug- 
gested that hydrogen could not diffuse 
through an MgO film when it was a perfect 
one, but that when there was excess of 
magnesium, the film had defects, and hydro- 
gen could diffuse through quite merrily. 
That could be taken a little farther. If it 
were assumed that the hydrogen was not 
diffusing atoms, but ions or protons, it was 
quite reasonable to suppose that the small 
proton could go through a film which a con- 
siderably larger hydrogen atom was less able 
to puncture. That gave some explanation of 
why the growing film and the film aged in 
vacuo allowed the passage of hydrogen, 
whereas the film not so aged appeared to be 
impervious to hydrogen. 

Mr. E. A. G. Liddiard said the whole 
story was not contained in the paper, for it 
had been found there were traces of other 
elements which could very profoundly affect 
this reaction. It was necessary to get these 
deleterious elements out in order to get 
material which would not blister on welding, 
and it was possible that very small traces of 
other elements might have some effect in 
causing lack of reproducibility of results. 

Mr. F. A. Champion said he was inclined 
to think the authors had based their results on 
an insufficient number of observations, and he 
did not think it was established that oxidation 
was governed by diffusion through the film. 

Mr. A. J. Murphy, referring to discon- 
tinuity, expressed surprise that more atten- 
tion had not been given to the experience 
available as regards the pickling of steel. 
For many years one of the causes of specta- 
cular blistering in steel was the passage of 
hydrogen into the steel and its association 
into molecular hydrogen by discontinuities. 

Dr. Ransley, replying to some of the points 
raised in the discussion, said the great point 
about the method described was that it gave 
very close control of experiments involving 
gas reactions. As to whether that reaction 
was peculiar to magnesium or whether other 
elements behaved in the same way, he could 
not speak definitely, but, on the whole, he 
did not think it was likely that there were 
any other elements which would give the 
same type of reaction. As regards pickling, 
he thought it was justifiable to say that the 
penetration of hydrogen in pickling was not 
very large. However, the authors did not 
start out to be corrosion experts ; the corro- 
sion work was incidental. 

The next paper was entitled ‘‘The In- 

fluence of Some Different Surface Pre- 

parations on the Corrosion of Magnesium- Base 

Alloys of Low and Normal Iron Content,” 

by F. A. Fox and C. J. Bushrod. 

CORROSION OF MAGNESIUM ALLOYS 
By F. A. Fox and C. J. BusHrop 


Corrosion tests, carried out on magnesium- 
aluminium alloys by immersing specimens in 3 per 
cent. solutions of sodium chloride, have shown that 
the method of preparing the surfaces of the speci- 
mens has a profound influence on their subsequent 
behaviour. Specimens prepared on 1F emery paper 
corrode much more rapidly than similar specimens 
prepared with glass paper, pumice powder, or with 
successive grades of emery finishing with a polishing 
treatment, which all corrode at about the same rate. 


course, it would only be of interest in the case | 4 


of varying iron content all corrode at substantially 
the same rate when prepared on 1F emery paper, 
the other preparations result in metal of low iron 
content corroding at a slower rate than that of 
higher iron content. 

Examination of emery removed from the 1F 
paper showed that it contained about 7 per cent. 
of iron as Fe,0,, and it is suggested that the adverse 
effect of emery preparation is due to iron oxide 
pick-up by the metal surface. This suggestion is 
iscussed in relation to the experimental results of 
the authors and other workers. 


DISCUSSION 


Mr. L. F. le Brocq said the results obtained 
by the authors seemed to agree fairly well 
with those obtained at Farnborough, although 
the authors did not find such big differences 
between the corrosion rate of high purity 
alloys and that of the ordinary quality. 
But there was an important difference in the 
technique adopted by the authors, and that 
used at Farnborough. The authors used 
immersion tests, whereas at Farnborough 
sea water spray tests were made use of. He 
felt that for many ordinary conditions the 
authors’ test results might be misleading, 
and that generally the Farnborough results 
were fairer. 

Mr. F. A. Champion, remarking that he 
did not claim to be fully conversant with the 
corrosion of magnesium-base alloys, put in a 
plea for a greater use of corrosion time curves 
in work of this sort. 

Mr. E. A. G. Liddiard said the practical 
value of the findings of the authors was very 
great. To produce non-corrodible magnesium 
alloy sheets it was essential to avoid con- 
tamination of the surface, and he hoped the 
authors would find an opportunity of further 
investigating the effect of iron-bearing par- 
ticles. It would be particularly interesting 
to know if the corrosion rate was per- 
manently affected by surface contamination. 

Dr. T. P. Hoar said, with regard to the 
ferric oxide effect, in any corrosion tests of 
pure magnesium alloys using sea water spray 
or dipping, if there were small traces of iron— 
which would not be unusual—one would 
expect to get a deposition on the surface of 
the magnesium surface, and even a very pure 
alloy might be expected eventually to become 
more corrosive by the same sort of mechan- 
ism as that suggested by the authors for 
less-pure magnesium. Therefore he wondered 
how far these alloys would be justified if the 
corrosive environment did contain traces of 
iron sufficiently redeposited to give this 
accelerating effect. That point ought to be con- 
sidered by those who were interested in using 
these things in ordinary atmospheres and ordi- 
nary liquors which might contain traces of iron. 
Mr. A. J. Murphy said he did not agree 
with the authors at present in their judgment 
of the future commercial possibilities of 
these high purity alloys. Dr. Hoar had 
indicated one important factor which might 
seriously limit the possible applications ; 
nevertheless, enough had been seen from the 
work at Farnborough and the American work 
to show sufficiently good corrosion resistance 
of these high purity alloys, to make it 
impossible to speak definitely on that matter. 
Other investigators might push on with the 
work, and it could not yet be said that the 
practical difficulties of application made the 
whole matter unprofitable for investigators. 
Dr. C. J. Smithells said there was no 
information in the paper as to how the 
authors’ alloys were made and the value of 
the paper would be enhanced by some in- 
formation on that matter. 

Dr. W. H. J. Vernon, referring to the use 
of emery paper for polishing these relatively 
soft materials, said that in work he was 
concerned with some years ago he had to 
discard emery paper at an early stage because 
of the discordance of the results obtained 
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in the material. The difficulty was removed 
by using a fine steel wire brush, which proved 
very successful, particularly when supple- 
mented by brushing with a camel hair brush. 
As regards iron oxide from the emery paper, 
he said he did not find the evidence in the 
paper with regard to that at all convincing. 
Dr. F. Wormwell :(Chemical Research 
Laboratory, Teddington) asked for the 
authors’ views on the mechanism of the 
corrosion process, particularly with respect 
to the increase in corrosion rate with time. 
Was the controlling factor the facility offered 
by the surface for hydrogen gas evolution ? 
Mechanical roughness did not appear to be a 
controlling factor in view of the results for speci- 
mens abraded onglass paper. Possibly metallic 
iron or ferric oxide stimulated the cathodic 
action by reducing hydrogen over-voltage. 
In most of the investigations at the 
Chemical Research Laboratory, abrasion had 
been carefully avoided. Bengough, Stuart, 
and Lee showed that very variable results 
were obtained in corrosion of zine in salt 
solutions when the surface preparation 
involved abrasion with emery or even 
burnishing with an agate tool. The pro- 
cedure developed as a standard routine was 
that of turning with a dry tool, finishing 
with a very fine cut on a precision lathe. 
Zine specimens were subsequently annealed 
in argon before use. A similar method was 
used for iron and mild steel, but annealing 
was shown to be unnecessary. Specimens in 
the form ofsheet were usually finished on a mill- 
ing machine and degreased in liquid benzene. 
The final paper was “‘ Equilibrium Relations 
and Some Properties of Magnesium-Lithium 
and Magnesium-Silver-Lithium Alloys,” by W. 
Hume-Rothery,G. V. Raynorand E. Butchers. 


MAGNESIUM ALLOYS 
By W. Home-Roruery, G. V. Raynor, and 
E. BuTcHERS 

The a-solidus and q-solid-solubility curves of the 
system magnesium-lithium have been determined 
accurately by the microscopic examination of alloys 
annealed to equilibrium. At high temperatures the 
solubility of lithium in solid magnesium diminishes 
slightly with increasing tem ture. In this range 
of temperature the a-solid solution is in equilibrium 
with the B phase, which possesses a random body- 
centred structure, and the equilibrium appears to 
resemble the a/f-brass type, in which the phases 
concerned are face-centred cubic and random body- 
centred cubic. At low temperatures the solubility 
of lithium in magnesium diminishes slightly, and 
there is some evidence that the B-phase develops 
a superlattice of the Fe,Al type. 

The constitution of magnesium-rich magnesium- 
silver-lithium alloys has been determined at 421 deg., 
321 deg., and 205 deg. Cent. A ternary solid solu- 
tion of silver and lithium in magnesium is formed, 
the limits of which diminish markedly as the tem- 
perature falls. The possibility of developing alloys 
with a magnesium-lithium base is discussed, and pre- 
liminary atmospheric corrosion tests are described 


DIscuUssION 


Dr. H. Sutton said the work described was 
most interesting, and should lead to further 
investigations in the hands of the more 
technical people in the industries. It seemed 
very probable there were quite interesting 
alloys in this field. 

Mr. D. C. G. Lees said the essence of his 
remarks was that in the same way that the 
reaction of the aluminium-magnesium alloys 
was found with moisture by Messrs. Eborall 
and Ransley, so in the present case it was 
likely to occur, and possibly to a far greater 
extent. The conditions set out by Messrs. 
Eborall and Ransley for the reaction in the 
case of the aluminium-magnesium alloy were 
very clearly fulfilled in the case of the mag- 
nesium-lithium alloys. 

Dr. J. L. Haughton said that some years 
ago he made a magnesium-lithium alloy 
containing 3 per cent. of lithium, and 
annealed it at 350 deg. Cent. All he found 
in the furnace after the annealing was done 
was a heap of grey powder ! 


fe article gives a general description of 
the multi-resonator magnetron, together 
with an elementary exposition of the method 
of operation of the valve. It has been written 
to introduce to engineers a new device which 
has been the subject of a considerable amount 
of investigation in the B.T.H. Research 
Laboratory by a special group of engineers 
and physicists. Each member of this group, 
together with individuals in other research 
groups and Service laboratories, has made 
direct contributions to the development 
work, and it would be difficult to name all 
persons involved. The authors, however, 
gratefully acknowledge the assistance of 
their colleagues and friends outside the 
laboratory, and stress that all the achieve- 
ments have been the result of the concerted 
effort of many. 


GENERAL DESORIPTION OF VALVE 
The multi-resonator magnetron, with which 
this summary is concerned, is a development 


Magnetic Field 
Parallel to 
Cathode 
Dotted Line - 


Glass Envelope Nae - 
a 
r 


Resonant Circuit 
(L.C. or Lecher 


Cathode 


—liit+-—-— : 


FIG. 1—PRINCIPLE OF THE SPLIT - ANODE 
MAGNETRON 





of the earlier split-anode magnetron, which 
is shown diagrammatically in Fig. 1. In 
this valve the split-anode and a filamentary 
cathode are enclosed in a glass envelope, and 
@ resonant circuit is connected to the two 
halves of the anode. For low frequencies, 
an orthodox tuned circuit can be used, and 
for higher frequencies a parallel wire trans- 
mission, line with an adjustable shorting bar 
forms a continuation of the anode leads. 

In pulse radar work, with which the 
magnetrons described in this paper are 
mainly concerned, this type of valve has 
severe limitations. In the first place, high 
pulse power involves higher R.F. voltages 
on the tuned circuits than they can with- 
stand; secondly, the resonance of such a 
system is at a longer wavelength than is 
convenient for radar purposes; and, lastly, 
the cathode, being filamentary, will neither 
give the peak currents required nor stand 
up to the back-bombardment energy. Thus 
while the magnetron offered a promising 
start, many problems had to be solved. 

The first step towards valves handling 
high peak powers at good efficiency was taken 
in 1940 when Drs. Randall and Boot, of the 
Admiralty valve group, working under Pro- 
fessor Oliphant, at Birmingham University, 
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constructed a magnetron in which the 
external resonant circuit was made integral 
with the anode system. This took the form 
of a machined copper block, which also acted 
as the vacuum envelope. The essentia] 
details of a valve based on this early design 
are shown in Fig. 2. Maulti-resonator mag. 
netrons have been concerned entirely with 
wavelengths in the centimetre region, and 
over the range of 10 cm. to 3 om. 
(3000 to 10,000 megacycles) a resonant 
circuit is conveniently obtained in the form 
of a hole and slot. The hole corresponds to 
the inductance and the slot to the capacit- 
ance of a normal parallel tuned circuit. We 
have therefore a number of these resonant 
elements surrounding an oxide-coated nickel 
cathode, the diameter of which is usually 
about half the anode bore diameter. This 
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arrangement forms a satisfactory resonant 
system in that voltages of 10 kV 
to 20 kV at, say, 3000 megacycles, can be 
maintained, as there are no insulators to 
cause prohibitive power loss anywhere in 
the high-frequency circuit. The large number 
of segments and geometry of the anode- 
cathode space are arranged so that, at 
magnetic fields which are as high as reason- 
ably practicable, the valve works at pulse 
voltages of the order of tens of kilovolts. 
With the cathode diameter about half the 
anode bore, large currents can be obtained, 
and thus, at voltages of 10 kV to 20 kV, large 
input powers can be used. 

As the pulse length is very short—of the 
order of a microsecond or less—the usual 
objections to an oxide-coated cathode in a 
high-voltage valve no longer apply. These 
cathodes are therefore used with consequent 
saving in heater wattage, greater ease of con- 
struction, and with the possibility of ample 
primary emission. During this work, primary 
emissions of 40 to 50 amperes per square 
centimetre have been quite normal. From 
the point of view of the input characteristics, 
it is an advantage to use as many elements 
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or segments as possible in the R.F. tuned 
circuit. The number is not always the same, 
put usually lies between eight and eighteen. 
R.F. power is drawn from the valve by 
means of mutual inductance coupling to one 
of the holes. At these very low wavelengths, 
a single loop has enough mutual inductance 
with the hole to present the right order of 
impedance to the resonant system when the 
loop is connected to a matched concentric 
line of 50 to 100 ohms characteristic imped- 
ance. The vacuum enclosure is completed 
by means of copper discs at each end. These 
discs are clamped against the ends of the 
anode block, with a pure gold ring between 
each end plate and the block. During the 
baking process on the pumps, the gold 


segments. We must now consider how elec- 
trons, under the influence of a D.C. potential 
between anode and cathode, together with 
an axial magnetic field, can transfer energy 
to the resonant system. 

Electrons emitted from the cathode are 
accelerated towards the anode under the 
influence of the radial anode-cathode electro- 
static field, and are thereby given kinetic 
energy. In the absence of a magnetic field, 
they would travel outwards along radii 
until they reached the anode (Fig. 3a), thereby 
giving up their energy in the form of heat. 

Electrons in motion, if we regard them 
simply as moving charges, are analogous to 
an electric current, and we know that a con- 
ductor carrying a current and situated in a 
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diffuses into the copper, forming permanent 
vacuum-tight joints. 

Valves of this type are operated in a 
magnetic field, the direction of the lines of 
force being parallel to the axis of the cathode 
and anode, and it is important that the 
magnetic field strength should be quite 
uniform over the region of the anode bore. 
Electrons which are emitted from the cathode 
and reach the anode without interacting 
with the magnetic field, are lost as far as 
useful anode current is concerned, and the 
number doing so is minimised by using end 
shields to the cathode which prevent electron 
paths parallel to the magnetic lines of force. 

Multi-resonator magnetrons for radar use 
are generally required to operate at very high 
peak powers for very short pulses, and a 
typical example would be :— 

Pulse input, 500 kW; pulse duration, 

1 microsecond; pulse output, 200 kW ; 

pulse repetition frequency, 500 per second ; 

giving @ mean input of 250 watts and 
output of 100 watts. 

The 150 watts which is not part of 
the useful R.F. output appears mainly 
as heat dissipation in the anode block, 
and all transmitting magnetrons are fitted 
with radiators for forced draught cooling or 
some other ‘means of removing this heat. 
Because of its construction, it is convenient 
to maintain the anode block at earth potential 
and to apply negative H.T. pulses to the 
cathode system. 


METHOD OF INTERCHANGE OF ENERGY 


For the sake of simplicity in this section, 
we shall assume that when a magnetron is 
oscillating, alternate segments are positive 
and negative at any given instant, each seg- 
ment changing from maximum positive 
potential to maximum negative potential, 
and back again once per cycle. The extent 
to which the assumption of alternate positive 
and negative segments is valid in practice 
will be discussed in the next section under the 
heading ‘‘Modes of Oscillation.”” Under 
these conditions there will exist in the valve 
an electrostatic field due to the R.F. segment 
voltages, similar to that shown in Fig. 4a. 
Here we have taken a four-segment valve 
for ease of drawing, but a similar configura- 


IN A MAGNETIC FIELD 


magnetic field experiences a force at right 
angles, both to the direction of the current 
(or conductor axis) and to the direction of 
the magnetic field. Similarly, electrons, as 
soon as they start to move outward towards 
the anode, experience a force at right angles 
to their direction of motion and to the 
magnetic field, and therefore follow a curved 
path (Fig. 3b). The direction of motion of 
the electrons may change progressively 
until they are actually turned back towards 
the cathode, in which case the electrostatic 
attraction will be acting against the direc- 
tion of motion, and they will be brought to a 
stop and start the process over again. Hence 
the trajectory shown in Fig. 3c may occur. 
For high anode voltages or weak magnetic 
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fields, the electron path may take the form 
of Fig. 3d, and for low anode voltages and 
strong magnetic fields, the electron will be 
returned to the cathode and fail to escape 
(Fig. 3e). For a given geometrical shape of 
anode and cathode and a given magnetic 
field strength, there is a critical anode voltage 
below which electrons will not escape to the 
anode (in the absence of any R.F. voltage 
on the anode segments), and this is known as 
the Hull cut-off voltage. 

Now consider the state of affairs when the 
valve is oscillating. Suppose that at a par- 
ticular instant in the high-frequency cycle 
one segment is positive and the next nega- 
tive, giving the electrostatic field shown in 
Fig. 4a, as well as the radial electrostatic 





tion would apply for any even number of 
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Favourable Electron Path. 


anode segments being held positive with 
respect to the cathode. Electrons will be 
emitted from the cathode, and will describe 
trajectories similar to those in Fig. 3b. In 
doing so they will enter regions where the 
high-frequency electrostatic field in Fig. 4a 
is large enough to modify their motion. 
When any electrostatic field acts on a nega- 
tively charged electron at rest, it accelerates 
the electron and gives it kinetic energy. 
This kinetic energy has arisen out of the 
work done on the electron by the electro- 
static field. Similarly, if a moving electron 
enters an electrostatic field, it may either 
receive energy from the field and therefore 
be accelerated, or it may give up energy to 
the field and be retarded, according to the 
relative directions of the electrostatic field 
and the motion of the electron. Electrons 
which enter the electrostatic R.F. field 
shown in Fig. 4a, then may either be accele- 
rated and receive energy from the R.F. field 
or they may be retarded and give up energy 
to the field. In the latter case, the energy 
given to the field may be extracted by a 
suitable coupling system and used externally. 
How, then, can we arrange that more energy 
is given up to the R.F. field by the electrons 
than is given to the electrons by the R.F. 
field, and so ensure that the device will have 
a positive efficiency ? 

We have seen that an electron, at any 
given point on its trajectory, is acted on by 
three forces :— 


(i) A force due to the R.F. electrostatic 
field which we have already considered. 

(ii) A force in an outward radial direc- 
tion due to the D.C. electrostatic field 
between anode and cathode produced 
by application of H.T. voltage to the 
cathode. 

(iii) A force at right angles to its direc- 
tion of motion, which tends to turn it 
away from the path it would normally 
follow to the anode under the influence 
of (ii), turning it back towards the 
cathode. 


Clearly, then, any factor which tends 
to weaken the effect of (iii) will make 
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IN A RESONATOR SYSTEM 


it easier for the electron to reach the anode, 
and so contribute to a finite anode current. 

Now in the analogy between a moving 
electron and an electric current, the velocity 
of the electron corresponds to the strength 
of the current. The force exerted on it due 
to the magnetic field is proportional to the 
velocity of the electron, just as the force 
exerted on a conductor is proportional to the 
strength of the current it carries. Conse- 
quently, electrons which give up energy to 
the R.F. field, becoming retarded in the 
process, are less affected by force (iii) above 
than if there had been no interaction with 
the R.F. field, and therefore find it easier 
to complete their journey to the anode ; 
conversely, electrons which receive energy 





field (not shown in the diagram) due to the 


from the R.F. field, and are thereby accele- 
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rated, experience a greater measure of force 
(iii) and are turned away from the anode 
towards the cathode. 

So far we have not considered any very 
extended electron orbit when the R.F. field 
is operating. If the voltage is below “ cut- 
off” the electron will continue describing 
orbits, as in Fig. 3c, except as modified by the 
acceleration or retardation due to the R.F. 
field, and it will be seen that on the average 
the electron is moving round the cathode 
with a uniform speed. A resonant condition 
can therefore be achieved if matters can be 
arranged, so that an electron crosses one gap 
between segments in a retarding R.F. field, 
and reaches the next gap at the same time as 
its R.F. field is changing from accelerating 
to retarding, and so on for each subsequent 
gap. This can lead to the electron being 
retarded by the R.F. field throughout its 
entire orbit, thereby giving its energy to the 
R.F. field. 

By the same token, however, an electron 
which is accelerated would also continue to 
be accelerated at subsequent gaps. For- 
tunately, these electrons, as mentioned before, 
are turned by this acceleration from anode 
to cathode, and are therefore removed from 
circulation by collision with the cathode 
before they have had time to absorb much 


energy. We therefore have an automatic 
selection system which really ensures that 
only electrons which have ‘‘ worked their 
passage ”’ and transferred to the R.F. field 
the greater part of the energy given to them 
by the action of force (ii) can escape to the 
anode and contribute to the working anode 
current. In practice, the operating voltage 
for all normal magnetrons is well below the 
Hull cut-off voltage, and is in the region 
where electrons would never escape to the 
anode unless they could give up a sub- 
stantial part of their energy to the R.F. field. 

The electrons which complete unfavourable 
paths and collide with the cathode have their 
kinetic energy turned to heat, and this ““back 
bombardment ”’ of the cathode is frequently 
the factor limiting the mean power input 
for a given cathode size. If the mean power 
rating is known in the design stage, it is 
usually possible to reduce the size of the 
valve until the back bombardment wattage 
is just sufficient to maintain the cathode 
temperature without overheating, and the 
valve heater is then switched off for the time 
the valve is in operation. Since it is easier to 
obtain good stability and other characteristics 
with a small valve than with a large one, 
this procedure is a desirable one. 





(To be continued) 








Industry and Research’ 





- is hardly conceivable that a wider fiela 
could have been covered in a discussion of 
the application of science by industry than 
was the case at the two-day conference held 
under the auspices of the Federation of 
British Industries at the Kingsway Hall, 
Kingsway, London, on March 27th and 28th. 
The whole subject, fortunately, was dealt 
with on a higher plane than that with which 
we have become only too familiar during the 
past twelve months or so, when political 
propaganda seems to have done its best to 
convince the world that British industry is 
effete and inefficient—albeit simultaneously 
with urgent requests for British industry to 
increase its exports. " 

The conference was attended by some 1400 
delegates, among whom were representatives 
of Australia, Canada, South Africa, New 
Zealand, France, Belgium, Sweden, the 
United States of America, Russia, and 
Holland. Moreover, at different periods 
during the conference, which was divided 
into four sessions, the chair was taken by 
Cabinet Ministers, an ex-Cabinet Minister, 
and leading industrialists, and at the opening 
a message was read from the Prime Minister, 
in which he welcomed the initiative of the 
Federation in holding this conference, and 
emphasised that now, as never before, we 
want the greatest possible production of 
capital and consumption goods of all kinds, 
the improvement of the output and efficiency 
of established industries, and the founding 
and building up of new industries. Later in 
the conference, stress was laid on the part 
which the Government intends to play. 

The conference was opened on Wednesday 
morning, March 27th, by Sir Clive Baillieu, 
President of the Federation of British Indus- 
tries, and, in speaking of the genesis of the 
conference, he recalled that in October, 1943, 
a report on Industry and Research was pre- 
sented by a committee of the Federation. 
This committee was subsequently appointed 
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a standing committee of the Federation, with 
its own secretariat, to work out a procedure 
by which the Federation could promote the 
interests of industry in relation to research 
and its application, and foster and encourage 
research in industry in all appropriate ways. 
Real exports, he said, must be increased by 
at least 75 per cent. over 1939 in order to 
make good not only the accrued maintenance 
of six years of war in our industrial and 
domestic equipment, but also the devasta- 
tion that had been caused. Therefore, to 
restore our standard of living to pre-war 
levels, industry must make a productive 
effort substantially greater than in 1938, but 
with approximately the same manpower. 
That could only be achieved by a broad 
measure of co-operation between Govern- 
ment, employers, and operatives and by the 
most efficient use of scientific research in its 
wider sense and throughout the widest field. 
The aim must be a new industrial revolution 
in this country, and we must contrive in the 
years ahead to reproduce the team work, the 
close identity of purpose and action between 
science and management which was the out- 
standing feature of our war effort. Our 
slogan must no longer be “ Britain delivers 
the goods,” but also “ Britain creates the 
goods.”’ The British manufacturer in future 
must not be content with supplying his 
customers with high-quality examples of the 
traditional articles of commerce at a reason- 
able price, He must create new ones— 
specific materials for specific objects, with 
individual properties to meet definite needs. 

In a conference of this nature there was, 
of necessity, a great deal of repetition, but 
the important points stand out clearly 
enough. It was generally emphasised that 
the British manufacturer has not only applied 
science to industry in a large measure in the 
past, but that he has a full realisation of the 
need for an extension of that policy. There 
was resentment at criticisms by those who 
can by no means claim to be industrialists 


country. It was denied that our scientists 
are behind those of other countries ; indeed, 
it was pleasing to find us, so to speak, stand. 
ing up for ourselves for once, and challenging 
the world in regard to our scientific achieve. 
ments, not only during the war, but as a 
matter of history. There was, on the other 
hand, a measure of agreement that industry 
here may have been slower than in some other 
countries in applying the results of knowledge 
acquired in the laboratory. Opinions differed 
as to the reasons. 


RESOLUTIONS 


The following resolutions, which were 
unanimously passed at the conclusion of the 
conference, indicate the range of the proceed. 
ings, of which we give some notes in what 
follows. 

(1) This conference recognises that to 
ensure a reasonable standard of living, the 
competitive power of British industry 
must be firmly secured. To achieve this 
object, it is essential to maintain technical 
pre-eminence in design, quality, and pro- 
duction. This conference therefore urges 
every industrial concern to make the 
greatest possible use of scientific knowledge 
directly it becomes available. 

(2) Every industrial unit should include 
a qualified official or officials with the 
specific duty of following general scientific 
and technical developments and literature, 
and of bringing to the immediate notice of 
the executive authority all matters related 
to the processes or products of the concern. 

(3) This conference holds that the appli- 
cation and use of science in daily industrial 
life in this country will require the pro- 
gressive growth of industrial research 
facilities for both established and new 
industries. It urges every industrial con- 
cern to join and make the fullest use of its 
appropriate research association, and, 
where practicable, to establish its own 
research department. 

(4) This conference places it on record 
that an essential factor in pursuing these 
aims is the provision of increased facilities 
in educational establishments for training 
scientific and technical personnel, and 
urges industrialists to stimulate such 
provision in their own field of interest. 

(5) This conference urges the full colla- 
boration of the Government in giving the 
highest priorities to the provision of the 
essential buildings and personnel for 
research as the condition precedent to 
securing that increase in the volume of pro- 
duction on which the economic recovery of 
this country depends. 


EDUCATION 


It was Sir Robert Robinson (President of 
the Royal Society), giving the first address to 
the conference, who brought into prominence 
the need for more universities with scientific 
departments, and many more technical 
colleges, so that science and technology might 
permeate all sections of every industry, and 
not merely filter from their laboratories. He 
expressed the view that, apart from a few 
neglected subjects, there is an ample supply 
of men well qualified for professorial duties 
in the new departments and institutes. He 
added that this matter of the provision of 
scientific manpower was really pressing, and 
expressed the hope that the report of a com- 
mittee appointed by the Lord President of 
the Council (Mr. Herbert Morrison), which 
was considering this matter, would indicate 
precise steps to be taken and not merely 
provide an opportunity for further dis- 
cussion. 

This aspect was taken a little farther by 
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more particularly so by Sir John Anderson. 
Mr. Morrison said we could not afford to lose 
any budding genius for lack of training, and 
we must therefore see to it that the need for 
well-qualified university teachers was filled 
as far as possible, even if it meant temporarily 
depriving industry of some of its skilled 
scientists. Sir John Anderson said we lagged 
seriously behind other countries like America, 
Belgium, Holland, and Switzerland in the 
number of scientists and technicians available 
to industry. There was, he said, a shortage 
which it would take five to ten years at least 
to make up, and a series of priorities must be 
established, by which, in attempting to use 
our present limited resources to the best 
advantage, each university should do the job 
it was best equipped to perform. How that 
could best be achieved was now under the 
consideration of a Government committee, 
and, in passing, he commended the example 
of Manchester, where a Regional Research 
Council had been established by the Univer- 
sity and the Chamber of Commerce jointly. 
Such a body seemed to him to be well suited 
to frame estimates of requirements for a large 
area of the country and frame proposals for 
meeting them. 

Incidentally, Sir. John urged the need for 
strengthening the machinery of Government 
for handling scientific questions. He said 
he did not advocate a Minister or a Ministry 
of Science ; that was a mistaken conception. 
But there were scientific problems beyond 
the scope of departmental responsibilities in 
which the Government should take a hand, 
and for that purpose some one Minister 
should be designated and equipped with the 
necessary staff, which néed not be large, but 
should be of the highest quality. The obvious 
Minister for that purpose was the Lord Pre- 
sident of the Council, who was already 
responsible for the three main extra-depart- 
mental scientific organisations, viz., the 
D.S.I.R., the Medical Research Council, and 
the Agricultural Research Council. The new 
organisation, covering as it must the whole 
field of science, should lie outside these, but 
should use all or any of them as circumstances 
demanded. 


RESEARCH AND INDUSTRY 


Sir William Larke (Director of the Iron and 
Steel Federation and Chairman of the F.B.I. 
Research Committee), who followed Sir 
Robert Robinson on the opening day, 
emphasised the difference between research 
during war and research for peacetime pur- 
poses, inasmuch as the whole cost of the 
former was borne by the country—and was, 
of necessity, a secondary consideration— 
whereas the bulk of the cost of peacetime 
research fell on industry, which, however, 
must have the aid of the Government. He, 
too, advocated that we could not go on 
making the “‘ ordinary stuff” in the future, 
for this country, with the highest standard of 
living in the world, could not, in those lines, 
hope to compete with other industrialised 
countries having a much lower standard of 
living and having the same technique at their 
disposal. We must therefore develop and 
expand our export trade in products of 
industries in which the results of recent 
scientific research were embodied. Some of 
the industries upon which particular responsi- 
bility would rest were the engineering and 
chemical groups. 

After challenging those who indulged in 
under-statement and depreciation of British 
industry and saying that it had recently, for 
certain reasons, been carried to lengths 
which amounted to defeatism, he said the 
industrial research effort of this country was 
much more substantial and widespread than 
was generally appreciated. A recent survey 








made by the Federation of British Industries 
had established that there were at present 
some 9000 graduate scientists engaged on 
research and development in British industry; 
that the total expenditure on such research 
and development is of the order of £20,000,000 
annually ; and those industries which had 
contributed to the survey proposed in the 
next two years to extend their scientific 
research staff by no less than 25 per cent., 
and increase their laboratory space by more 
than 2,000,000 square feet. Pointing out 
that the general efficiency, not only of 
industry as a whole, but of each individual 
unit, had been vastly improved by the 
co-operative research movement under the 
egis of the D.S.I1.R.—though initially of 
slow growth, owing to the individualism 
characteristic of our race—Sir William said 
the total expenditure by the Department on 
industrial research associations, of which 
there are thirty in existence, was upwards of 
£1,000,000 per annum. Commenting that 
this sum was far too small, he said that plans 
were in hand to pass the £2,000,000 mark 
within the next five years. 

Sir Edward Appleton, F.R.S. (Secretary 
of the Department of Scientific and Indus- 
trial Research), spoke of the importance of 
what he called objective fundamental research 
which differs from fundamental research in 
that it has a practical end in view, though its 
immediate results may not have any direct 
practical application. The following were 
among the examples he mentioned of this 
long-range attack on basic problems—warp- 
ing in wood, hardening of steel, and corro- 
sion. His views on the problem of shortage 
of scientific manpower were that there should 
be encouraged the fullest scientific inter- 
course between scientists of all types, whether 
they worked in the universities, Government 
establishments, or industry. That, he sug- 
gested, was necessary to maintain our 
scientists in good scientific health. A point 
he referred to which did not meet with unani- 
mous approval was that secrecy is unjustified 
in connection with practically all the purely 
scientific work which lies at the back of indus- 
trial research. He added that if one could 
really get at the facts, it would be found that 
industrial firms working in the same field and 
maintaining a close silence about their 
research were very often merely trying to 
keep each other ignorant of those things 
they all already knew! ‘We must stop 
this unjustifiable secrecy,” he said, “‘ both in 
Government and industry.” With scientific 
workers from the universities, Government, 
and industry, all sharing the same freedom 
to publish their purely scientific work, he 
believed we should have heard the last of the 
alleged higher and lower forms of scientific 
inquiry. 

The time lag between the attainment of 
experimental results and their application 
by way of large-scale development drew 
many comments, and Sir Harold Hartley 
found a good deal of support for his point 
that there should be closer co-operation 
between the engineers in the works and the 
research staff. He instanced the Gas Light 
and Coke Company, where the time lag is 
said to have been largely eliminated in this 
way. Turning to research by the L.MS. 
Railway, he said that company now had a 
research department with six main sections 
dealing with chemistry, physics, engineering, 
metallurgy, paint technology, and textiles 
under a research manager. Some of the 


results by way of greater comfort, greater 
safety, and better service to the public were 
mentioned, as were details of the researches. 

An idea of the Government’s intentions 
with regard to research when the joint 
Ministries of Supply and Aircraft Production 


are finally merged was given by Mr. J. 
Wilmot, M.P. (Minister of Supply and Air- 
craft Production), when he said that a staff 
of high quality would be retained to carry 
on research work. The staff would not be so 
large as it was during the war, because it 
was necessary to release a number of men to 
go back to the universities, others to con- 
tinue to teach fundamental research, and 
still others to go back to industry. As both 
the universities and industry had been 
starved of scientists during the war, it was 
absolutely vital that as many as possible 
should be released. However, as much as 
possible of the work done by the Ministry’s 
research workers would be made _ public 
for use by other research workers and by 
industry. 


GOVERNMENT AND RESEARCH 


Other’ points from the address by Mr. 
Herbert Morrison should also be quoted as 
indicating the part the Government is pre- 
pared to play. Pleading for more co-opera- 
tion between Government and industry, and 
saying that D.S.I.R. was at the service of 
all, he spoke with satisfaction of the recent 
formation of a research association for the 
machine tool trade, which would receive 
substantial financial backing from the Govern- 
ment, in common with the other industrial 
research associations. He also drew atten- 
tion to the Advisory Service on Production 
Efficiency, which, when it has fully developed, 
would put the most up-to-date technical 
knowledge at the disposal of industry. The 
Institute of Management, too, would have 
the financial backing of the Government 
during its early years. Mention was also 
made of the Medical Research Council and 
the National Institute of Agricultural Engi- 
neering, as examples of research either being 
conducted by the Government or backed by 
the Government. 

Mr. Morrison said the Government was 
ready to give every possible support to the 
promotion of research and its rapid transla- 
tion into industrial practice. He reminded 
industry of the exemption from income tax 
and E.P.T. of expenditure on research—and 
later Sir John Anderson regretted that 
industry did not seem to be fully aware of 
this relief. Stressing what had already been 
said as to the need for additional training for 
scientific workers, Mr. Morrison also .drew 
attention to the increased resources that 
have been placed at the disposal of the 
University Grants Committee to help in the 
education and training of scientific per- 
sonnel. Similarly, the amounts available as 
grants for post-graduate students had been 
increased, and it was claimed that Govern- 
ment was encouraging industry to increase 
its expenditure on research. 

It -was Sir John Anderson, too, who, to 
use his own words, stated “‘ quite bluntly ” 
that there are defects in our higher educa- 
tional system which it was essential to correct. 
He said the present method of higher teach- 
ing of science was directed too exclusively 
to the creation of specialists, and even when 
a man was marked down from the outset for 
a specialist career, he was often launched 
on the world with an inadequate general 
grounding. 


RESEARCH IN SMALL FIRMS 


The difficulties of the small firm, unable to 
maintain its own research department, 
received considerable attention. Such firms, 
of course, can join the industrial research 
association for their particular industry, but 
it is recognised there are some things which a 
small firm would not care to entrust to such 
an organisation because of the general 
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members. Therefore it was suggested that 
some organisation on the lines of the Mellon 
Institute in America or the Battelle Institute 
should be established here which would, for 
suitable fees, carry out special work for these 
smaller firms. It was urged, however, that 
even small firms should have one member of 
the staff with a scientific training to watch 
its activities and see what was going on else- 
where. Generally speaking, there was the 
plea for co-operation not only between the 
large research organisations, but also between 
scientists as a whole, so that all research work 
should be carried out on the broadest possible 
basis and for the greatest good of the greatest 
number. 


VaRIOUS COMMENTS 


In addition to the special addresses, the 
trend of which has been indicated, there were 
eight papers, each dealing with some par- 
ticular aspect, all of which emphasised that 
in future there must be greater output with 
fewer people. The papers amply confirmed 
the view expressed by Sir John Anderson 
that the attitude of industry towards science 
now leaves little to be desired. Indeed, as 
Mr. Wilmot said, the conference as a whole 
was largely preaching to the converted, so far 
as the general proposition was concerned. 
It was recommended during the discussions 
that men should be trained specially to act 
as liaison officers between the works and the 
research department to assist in reducing the 
time lag between research and production 
already mentioned. That oft-repeated 
request that there should be more men of 
scientific attainments on the board of a 
company assisting in framing policy, again 
found utterance. Apropos comments that 
every possible idea should be followed up, 
came the old complaint that the patent laws 
should be modified and simplified. 

A point concerning permits for laboratory 
buildings was brought up by Dr. Smithells, 
of the British Aluminium Company, who 
said he had been trying for the past eighteen 
months to build up a large research organisa- 
tion, but could not obtain a permit to con- 
struct the necessary buildings. His company 
had therefore been obliged to acquire an old 
Elizabethan mansion, with tumble-down 
stables, in which they had built up a labo- 
ratory. A pronouncement from the Govern- 
ment: on that matter was asked for, the 
futility being pointed out of training scient- 
ists and finding money for research if it was 
not possible to have a laboratory to do the 
work in. As things stood at present, it was 
impossible in some cases to plan a research 
programme two or three years ahead. A 
human aspect of the lack of application of 
science to industry was put forward by a 
speaker, viz., the fear of loss of prestige by 
certain individuals if new ideas were intro- 
duced, and consequent obstruction by them. 
This obstruction, it was suggested, could at 
times be traced from the board to the work- 
men, the latter of whom feared the loss of 
their jobs. Hence, with the application of 
science to industry must go the application 
of psychology. A complaint was made by 
another speaker that the various industrial 
development associations, such as those asso- 
ciated with tin, copper, aluminium, &c., had 
received no mention in the conference, yet 
it was claimed they were doing excellent 
work in assisting to apply the results of 
scientific research to the improved produc- 
tion and greater use of the particular pro- 
ducts. Market research was also called for, 
on the ground that it is little use turning 
out larger quantities of products if they 
cannot be sold—an obvious argument which 
however, had only been referred to indirectly, 
inasmuch as some of the authors of the papers 


spoke of the need for co-operation between 
all departments, which would, presumably, 
include the sales department. 

Taken as a whole, the papers presented at 
the conference make a very good text-book 
on practically all aspects of the application 
of science to industry, the ramifications of 
which are much wider than many people are 
aware of. They touched upon improvement 
in quality, the effect on production costs, 
conversion of results of research into pro- 
duction, how new industries arise, modernisa- 
tion of processes and plant, the part co- 
operative research can play, the firm with a 
research department, and the firm without 
a research department. Moreover, the 
authors came from such firms as Imperial 
Chemical Industries, Ltd., Dunlop Rubber 
Company, Ltd., General Electric Company, 
Ltd., Babcock and Wilcox, Ltd., W. T. 
Henley’s Telegraph Works, Ltd., the Director 
of the British Scientific Instrument Research 
Association, and the Chairman of the 
Cotton Board. There were also addresses 
by the various eminent scientists and 





industrialists of whom mention has been 
made. 

The conference brought out that scientific 
research in this country is not excelled by 
that in any other country, that the applica. 
tion of science to industry here has been far 
greater than irresponsible persons have 
recently led the public and the world to 
believe, and that there is no lack of apprecia. 
tion of the rapid application of laboratory 
results to practice. The general impression 
gained may be summed up in saying that 
there appears to be an overwhelming desire 
on the part of industry in general, and the 
engineering industries in particular, to back 
up all that the Government is asking for, 
but with a determination in so doing not to 
sacrifice the well-established commercial 
principles, which, of necessity, had to be 
abandoned during the war. To many the 
greatest satisfaction will be that the confer. 
ence rescued British industry from a slur of 
inefficiency which was as undeserved as it 
was ill-conceived. It proclaimed the true 





position to the world. 








High-Speed 850 B.H. 


P. Marine Oil Engine 


————_o—_———_ 


NEW high-speed oil engine, designed and 

built during the war by F. Perkins, Ltd., of 
Peterborough, is illustrated in the accompany- 
ing engravings. In its primary marine réle the 
engine was designed for the Admiralty, for fast 
escort vessels, air-sea rescue vessels, and similar 
craft. As illustrated and described below, the 
engine is fitted with reverse gear and marine 
auxiliaries, but the makers point out that it 
can be adapted without difficulty for general 
industrial purposes, such as for generating sets 
or for rail traction. 

The engine, known as the T.12 (850 B.H.P.) 
model, is a four-stroke, twelve-cylinder unit, 
with cylinders arranged in two banks of six set 
at 55 deg. The bore and stroke is 6in. by 6in. 
Its maximum emergency rating is 850 B.H.P. at 
2300 r.p.m., corresponding to a B.M.E.P. of 
144 Ib. per square inch. The maximum con- 
tinuous rating, however, is 643 B.H.P. at 
2000 r.p.m., whilst the normal cruising rating 
is 492 B.H.P. at 1750 r.p.m. Fuel consumption 
figures are given as 0-375 lb. per B.H.P-hour 
at 1600 r.p.m. and 0-40 lb. per B.H.P.-hour at 
2300 r.p.m. A turbo-charger unit is mounted 
at the front end of the engine, driven through 
speed-increasing gears, having a maximum 
rating of 2400 cubic feet of free air per minute 
compressed to 8-9lb. per square inch. Twin 
air coolers are set between the supercharger and 
the inlet manifolds. Owing to its high rated 
speeds, the engine is light for its power output. 
The makers’ weight figure is 4750 lb. complete 
with all auxiliaries, bed-plate, support rails, and 
reverse gear-box. It is understood that the 
engine passed the Admiralty 100-hour type 
endurance test and was accepted in September, 
1942. 


CONSTRUCTION OF ENGINE 


The unit is designed for bed-plate mounting 
on supporting rails carrying the engime and 
reverse gear-box. Cast integrally with the bed- 
plate are seven main bearings for the crank- 
shaft, carried in a water-cooled housing. Forged 
steel caps key into and are rigidly bolted down 
to the bed-plate, to carry the upper half shells 
of the main bearings. Under the bed-plate ‘is a 
9}-gallon aluminium sump. The cylinder base 
is an aluminium alloy casting, secured to the 
bed-plate by studs along each side of the engine 
for location and jointing purposes and by 
diagonal through stress screws to the bed-plate 
itself adjacent to the main bearings. Seven 
further stress screws, which also act as oil leads 
to the main bearings are secured in the top of 
the main bearing caps and hold the cylinder 





base on to the main bearing caps, so as to relieve 





the aluminium alloy base of all major com- 
bustion stresses. Bed-plate and entablature, 
when thus secured together, form in effect a 
deep box girder construction. 

Each cylinder is a separate symmetrical iron 
casting, finished with a chrome-coated bore. 
They are covered by spun sheet steel jackets, 
sliding over rubber rings recessed in the lower 
flanges of the cylinder barrels. All cylinder 
heads are interchangeable, and are cast in iron 
as separate units for each cylinder. The heads 
are provided with a spigot on the lower face 
fitting into a recess on the barrel, and the water 
jackets of the heads are extended downwards 
and connected by rubber joint rings sliding into 
the top of the cylinder water jackets. 
There are three overhead valves per cylinder, 
two inlet and one exhaust. The exhaust 
valves are sodium-cooled and are Stellited 
on the seat and head. Both mlet and 
exhaust valves seat directly on 90-deg. seats in 
the head, there being no inserts. 

For the starboard bank of cylinders the con- 
necting-rods are forked and bolted to a separate 
big-end block, lead-bronze lined on the inside 
and chrome-coated on the outside diameters. 
The big ends of the port bank connecting-rods 
are fitted with detachable lead-bronze lined steel 
shells. 

An aluminium alloy timing gearcase is 
mounted at the forward end of the engine and 
contains four radial drives, from the crankshaft, 
with spiral bevel gearing. An upward drive is 
for the camshafts; a vertically downward 
drive for the main lubricating oil pump and 
fresh water circulating pump; and two ring 
drives, one to each cylinder bank, for fuel 
injection pumps and other auxiliaries. Below 
the timing case is a sea water pump, driven by 
straight-tooth bevels. 


Fry-WHEEL VIBRATION DAMPER 


The flange at the aft end of the crankshaft is 
coupled by an adaptor to the centre plate of a 
three-plate Flexilant resilient coupling, the two 
outer plates of which are rigidly coupled together 
and driven from the centre plate through 
bonded rubber in shear. The aft outer plate is 
rigidly bolted to the reverse gear input flange. 
This aft outer plate also carries a light fly-wheel, 
the rim of which is swept forward to enclose the 
Flexilant coupling, and to carry the starter ring. 
The drive is thus taken from the crankshaft via 
rubber in shear to the fly-wheel and input 
shaft of the reverse box. 

Sandwiched between the crankshaft flange 
and the adaptor, which is coupled to the centre 
plate of the Flexilant coupling, is a light clutch, 
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which is mounted forward of the forward outer 
plate of the coupling. This clutch disc is lined 
on each side at its outer circumference with 
friction fabric, being here sandwiched between 
two steel friction rings which are carried from 
the outer diameter of the fly-wheel by two 
flexible diaphragm plates. 

Circumferential slots are cut in the clutch disc 
and its fabric, and through the centre of each 
slot passes a stud screwed into the forward steel 
friction plate and projecting through the after 


The compressed air from the pressure charger 
is delivered to the outer casing of an air cooler. 
It comprises essentially a light alloy casting in 
the form of two cylinders lying side by side with 
the portions of the circumference which would 
form the dividing walls removed, and the 
circumferential portions swept together where 
the cylinders would otherwise touch. In each 
portion of this casting is a cupro-nickel detach- 
able tube stack. Circulating water from the sea 





water pumps can be passed through these tubes 
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850 B.H.P. MARINE OIL ENGINE 


face of the fly-wheel in which it is steadied by a 
suitable bored plug. This stud is surrounded 
by a spring, the forward end of which abuts on a 
collar fitted to the after steel friction plate, 
whilst the after end of the spring abuts on a 
collar screwed on to the stud. These springs 
are loaded by screwing down and locking the 
collars on the studs, the effect being to press 
the two steel friction rings to grip the friction 
fabric on the clutch disc secured to the crank- 
shaft. 

This arrangement is claimed to form an 
efficient damper, since the fly-wheel to which 
the steel friction rings are rigidly secured 
torsionally tends to rotate at an even speed, and 
any torsional oscillation on the crankshaft is 
heavily damped by the relative movement 
between the friction disc and the loaded friction 
rings. 

PRESSURE CHARGER AND AIR COOLER 


The supercharger unit consists of a light alloy 
casing carrying a double-train speed increasing 
gear, to which is secured the casing and volute 
chamber of the supercharger itself. Mounted 
immediately above the delivery flange of the 
supercharger is a twin air cooler with branches 
leading to the port and starboard air intake 
manifolds, which are light alloy castings with 
branches to the two inlets on each cylinder 
head, 

The supercharger is geared up in the ratio of 
9-18 to 1, so that at maximum engine speed of 
2300 r.p.m. the rotor revolves at 21,100 r.p.m. 
The method of drive is as follows :— 

Into a splined adaptor at the forward end of 
the crankshaft is fitted a shaft, the forward end 
of which fits into the centre of the input gear of 
the pressure charger drive. This input gear 
drives two layshaft drive pinions on the same 
centres as which are the two intermediate drive 
gear wheels. These gear wheels are. freely 
mounted on the layshafts and are driven there- 
from by centrifugal clutches comprising wedge 
section clutch weights which engage with corre- 
sponding taper faces formed on the intermediate 
gear wheels. The intermediate wheels in turn 
mesh with a centrally disposed final drive pinion 
mounted on the rotor spindle. All spindles are 
carried in ball bearings and the gears are of the 
plain spun type, in oil-tempered high-tensile 
steel. The centrifugal clutches are lightly pre- 
loaded by leaf springs. 








heads, there being separate intakes to the two 
inlet valves of each head, 


circuit and an open sea water circuit to cool 
the fresh water through a heat exchanger. 
the port side of the timing case is a centrifugal 
pump drawing water from a header tank through 
the heat exchanger and delivering it through a 
branch pipe to water rails running adjacent to 
and outside each bank of cylinder heads. 
rails each have six branches, one to each cylinder 
head. There is no main supply to the water 


en route to the engine. The air from the pressure 
charger passes around the outside of the tubes 
and inside the cylindrical casing on its way to 
the induction manifolds, thereby having ex- 
tracted from it much of the heat imparted 
during the supercharging compression. 

The induction manifolds lie alongside the 
port and starboard banks of cylinder heads, 
having branches directly bolted to the cylinder 

















REAR VIEW OF ENGINE AND GEAR - Box 


CooLiInG 


Cooling is by means of a closed fresh water 


The 


On|’ 


jackets around the cylinder barrels, which are 
designed to be cooled. by thermo-siphon- action 
from the cylinder heads. A branch connection 
from each cylinder head delivers the water from 
the heat exchanger to the outer jacket of the 
water-cooled exhaust manifold. An outlet con- 
nection is taken from the highest point of the 
exhaust manifold jacket and returns the water 
to the header tank. 

In order to transfer to the sea water the heat 
rejected by the engine the heat exchanger has 
two sections, one for fresh water and one for 
lubricating oil. Sea water is circulated by a 
Periflo pump mounted below sea level under 
the timing case, which delivers to the engine 
bed-plate. The sea water then passes in turn 
to the aftercooler, the heat exhanger, the 
exhaust pipe muff, finally discharging over- 
board. 


STARTING 

Engine starting is by means of two 24-volt 
C.A.V. electric motors, operated in parallel and 
so arranged that both starter pinions are in 
engagement with the starter ring before 
rotation can commence. Ki-gass priming 
equipment using fuel oil is provided, together 
with four 12-volt heater plugs, to assist cold 
starting. Two Ki-gass sprayers and heater 
plugs are fitted in each manifold, arranged so 
that the fringe of the sprays impinge on the 
heater plugs. 








Domestic Fuel Policy 





THE Fuel and Power Advisory Council, of 
which Sir Ernest Simon is Chairman, was 
appointed to consider and advise the Minister of 
Fuel and Power on questions concerning the 
development and utilisation of the fuel and 
power resources of the country. Its first report 
was published at the end of last week and deals 
with domestic fuel policy. The present position 
of domestic fuel consumption is reviewed in the 
report and several recommendations are made 
for ensuring good standards of heating. Among 
them may be mentioned the importance of 
developing multi-fuel appliances to burn effi- 
ciently and as smokelessly as possible both 
bituminous coal and smokeless solid fuels. It 
is also suggested that central heating plants 
should be accepted as the main means of heating 
blocks of flats or single large houses, and that 
the main winter space and water heating load 
should be taken by solid fuel. On the subject of 
solid fuels, the report urges that the Government 
should encourage the largest practicable increase 
in the production of smokeless solid fuels suit- 
able for domestic purposes.. Another recom- 
mendation is that free competition should. con- 
tinue between gas and electricity for domestic 
heating, subject to the condition that the prices 
charged should be appropriately related to 
costs. After dealing with the design of houses 
from the standpoint of heating, the report 
stresses the need for expansion of research and 
development in the next few years if the pro- 
gramme for adequate and efficient domestic 
heating is to be successfully carried out. Legis- 
lation is recommended to enable smokeless 
zones to be established, and the report says 
that a few such zones should be declared mainly 
for experimental purposes. Outlining a long- 
term programme, the report states that it shouid 
be the target of a national domestic fuel policy 
to secure that the 50 million tons of bituminous 
coal now burnt with a working efficiency of 
20 per cent. should be replaced in twenty years 
by smokeless solid fuel, or by bituminous coal 
burnt smokelessly, by gas or electricity, with 
an average coal economy efficiency of not less 
than 40 per cent. 








Tue Ministry oF FuEL AND PowER states that 


Sir Charles Reid, Production Adviser to the 
Ministry, will concentrate his attention on matters 
arising in connection with the prospective work of 
the National Coal Board. 
decided that production matters will be dealt with 
in the Ministry by Sir Charles Reid’s deputy, Mr. 
E. L. Chiverton. 


It has therefore been 
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THE INDUSTRIAL DEVELOPMENT 
OF ATOMIC ENERGY 


AN air of unreality pervaded the debate on 
the industrial development of atomic energy 
in the House of Commons on Thursday of 
last week. Mr. Martin Lindsay initiated the 
discussion by seeking a statement from the 
Minister of Supply regarding the Govern- 
ment’s plans and intentions in the matter, 
and was strongly supported in his request 
for information by Mr. Blackburn. Both 
were convinced that the industrial use of 
nuclear energy was a practical proposition, 
and that its advent would not be long 
delayed. Mr. Lindsay went so far as to say 
that it “did not make sense to read that the 
Central Electricity Board was proposing to 
spend £300 million in the next ten years 
upon power stations, which, he believed, 
would be out of date before they were com- 
pleted.”” Mr. Blackburn, while decrying the 
possibility of an “‘ atomic car,” thought that 
in about ten years’ time large liners of the 
“Queen Mary” class would be driven by 


atomic power. Major Roberts, who followed 
these two speakers, pressed the Government 
for information on the ground that it was 
necessary to know at once whether our coal 
mines would become superfluous in five or 
ten years. Mr. Wilmot, in his reply, assured 
his questioners that it had been decided that 
as much of our resources as could possibly 
be made available, would be devoted to the 
work of development, and that it was 
intended to marshal the very best brains 
of the country to solve the problems which 
were involved. In addition to the research 
station at Didcot, sites for the main pro- 


$|duction plant were being examined. No 


decision on that point had yet been reached, 
but meanwhile the Ministry of Supply’s 
factory at Springfields, near Preston, had 
been selected as the site for the subsidiary 
plant for the processing of materials. 

While Mr. Blackburn displayed some 
familiarity with the physical aspects of 
nuclear energy, none of those who took part 
in the debate seems to have realised that the 
application of atomic power to industrial 
purposes is primarily an engineering subject. 
We are beginning to suspect that even the 
physicists themselves are somewhat blind to 
this fact. The belief is certainly widespread 
that nuclear energy is—or at least may soon 
become—something which can be released 
more or less at will at a controllable rate, and 
without undue expenditure of trouble and 
expense. It would also appear to be widely 
believed that nuclear energy, when released, 
is directly applicable by itself for propelling 
ships, trains, motor-cars, and aeroplanes, and 
for other power uses. Mr. Lindsay epito- 
mised these erroneous ideas during the 
debate when he said: “It is clear that 
nuclear energy will result in a great saving 
of labour and transport, and that it will be of 
immense advantage for the development of 
huge tracts in our Dominions, which hitherto 
has not been economically possible.” The 
truth is that so far, there is no indication of 
any practicable possibility of nuclear energy 
being presented to us for use otherwise than 
in the form of heat. For the generation of 
power it can therefore do no more than replace 
the coal or oil used at present in steam boilers. 
To turn it into mechanical or electrical power, 
steam turbines and generators would still be 
necessary. A modified form of boiler would 
be required, but in view of the elaborate pre- 
cautions which would have to be taken to 
protect everyone in the neighbourhood from 
radio-activity, it is by no means certain that 
the nuclear energy boiler would be any lighter 
or less bulky than an equivalent steam boiler 

The crux of the matter, from the point of 
view of engineering economics, lies, however, 
in the question of the cost of producing the 
fissile material ready for practical use. No 
information, so far as we know, has been 
released regarding the amount of power con- 
sumed in the preparation of the fissile 
material from the raw source. We do know, 
however, from the limited descriptions of the 
Clinton and Hanford plants in America, that 
have been published, that the power require- 
ments are immense. Indeed, the sites for 
these works were primarily determined by 
two considerations—proximity to existing 
large sources of power and availability of a 
plentiful supply of pure water. Knowing 
something of the vast amount of mechanical 
equipment employed in the processing of the 








raw material, we are quite prepared to learn 





that the energy—thermal or hydro-electric 
donsumed in the preparation of the fisgjJp 
material, whether it be uranium 235 og, 
plutonium, is equal to a very consider. 
able fraction of that released by it. As 
regards economy of transport, it has yet 
to be established that there would be 
any at all. Of course, it would be advap. 
tageous in this respect to deal with a few 
pounds of uranium 235 instead of several] 
thousand tons of coal or oil. It must, how. 
ever, be remembered that to produce | Jb, 
of the fissile material requires the treatment 
of over 1001b. of the concentrated raw 
material, and that as things are, it scems 
likely that the sites best suited for the con. 
centrating and processing works will be 
remote from the uranium—or thorium— 
deposits. Where, then, can we look for any 
saving, let alone any great saving, in cost, 
labour, and transport by the use of nuclear 
energy ? Members of Parliament seem to 
know the answer to that question. Some 
physicists give the impression that they also 
know it. Practical engineers, however, 
would be well advised to remain for the time 
being a little sceptical on the subject. 


Unattractive Trades 

THE policy of full employment to which 
the Government is committed is one with 
which few will disagree. But, if under 
conditions of general labour scarcity the pro- 
duction capacity of industry is forced to 
decline, owing to shortage of labour in certain 
of the less attractive occupations, that 
policy will defeat its own ends. Economies 
obtained by the avoidance of waste and 
the best use of manpower may not suffice 
to make up for the dearth of men in 
the physically unattractive jobs. The 
only remaining answer is to offer incentives 
which are hard to resist. In practically every 
labour dispute of recent times one of the 
principal controversies has been “ the rate 
for the job,” and the view has been ex- 
pressed by many that the time has come 
in industry when this matter ought to 
be seriously considered jointly by the 
the Government, employers, and the trades 
unions. Not only may such a step become 
necessary in order to get any semblance of 
agreement on general rates of pay, but also to 
recruit, for the future welfare of industry, the 
dwindling labour forces in many of the less 
attractive occupations. Suitable young men 
must soon be found and trained or industry 
may experience a bottleneck of considerable 
proportions in many of its basic trades. 
Many such occupations in industries such as 
mining, gas’making, moulding, &c., might be 
quoted as examples where recruitment is 
poor and grave shortages are already being 
experienced. These and similar industries 
include many jobs which call for no little 
skill, and yet suitable types of youths and 
young men find the conditions so unattractive 
that after a brief experience they look else- 
where for their potential livelihood. 

A man at the outset of his industrial career 
has assets in the form of intelligence and 
physique, in greater or lesser degree. It 
is only natural that he should seek to use 
either or. both to their best effect in the most 
attractive form to himself in work which 
provides the best conditions in relation to the 
financial return, and, at the same time, puts 
the least strain on his physical reserves. 








Strenuous employment which is physically 
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unpleasant and exhausts his resources in a 
comparatively short industrial life, and to a 
large extent curbs his enjoyment of leisure 
hours, holds little inducement if it is not pro- 
portionately highly remunerative. For these 
reasons it is not very surprising that men, as 
a consequence of the advance of education 
and a broadened outlook, should regard such 
classes of work with little enthusiasm and 
prefer to work, even for less wages, else- 
where. Indeed, a parallel case might 
be drawn with the owner of a factory 
equipped with new plant. If he is given 
the choice of heavy, dirty, difficult 
work which will shorten the life of his 
machines or lighter, clean, and easy work at 
similar rates—which would give an economic 
return on overheads—he would be a poor 
business man indeed to choose the former. 
If he did undertake it he would have of 
economic necessity to increase price in pro- 
portion to the skill required, detrimental 
results to plant and premises, and deteriora- 
tion of assets. It is a known fact 
that conditions in many establishments 
engaged in the less attractive classes of 
work are worse than they need be in 
view of advances in mechanisation, light- 
ing, ventilation, &c., and modernisa- 
tion might do much to render those trades 


more popular. It might be well if employers 
made a careful study as to ways and means of 
improving the lot of the worker in depart- 
ments for which the recruitment of new labour 
is proving difficult. But it is to be feared 
that even if improvements are made, many 
jobs will still fail to offer the attractions of 
other industries. 

Although much maligned as a body, 
few employers enjoy seeing their workers 
labouring under bad conditions, and many 
have gone to much trouble and expense 
to ease the burden. It must, however, be 
remembered that many of these conditions 
are virtually inseparable from the jobs them- 
selves, and there comes a stage when further 
relief becomes impossible economically. 
In such circumstances the only answer 
appears to be to offer substantially 
higher rates of wages than rule in less 
unattractive trades. But in conditions 
of full employment and scarcity of labour 
will higher wage rates prove sufficient ? The 
incentive of the heavy pay packet is 
important, but its effects can be exaggerated. 
Moreover, the trades concerned, coal mining, 
foundries, &c., are basic in character. 
Increases of costs here influence all succeed- 
ing stages of manufacture. Can substantial 





increases in the wage packet be afforded ? 








The Scavenging 


of Oil Engines 


(Contributed) 


i paper read before the Institution of 
Mechanical Engineers on March 22nd, 
abstracts of which continue to be printed in 
this issue, gives encouraging evidence of the 
practical research which is carried out in 
engine builders’ works as distinguished from 
the laboratories of engineering schools. Mr. 
Carter’s paper, while it deals specifically 
with the loop scavenge engine, necessarily 
touches on certain points which are not 
without controversial interest. Indeed, the 
scavenging of internal combustion engines 
has been a controversial matter for upwards 
of a century. The paper deals only with 
single-acting engines, so that the. much more 
complicated question of the scavenging of 
double-acting two-stroke engines is not 
touched on. This certainly simplifies the 
issue, since the production of steady scaveng- 
ing in normal single-acting two-stroke engines 
has long been established on good practical 
lines. During the very early days of the oil 
engine, and particularly with the onset of 
what was barbarously described as the ‘‘ semi- 
diesel” engine, the question of scavenging 
constituted a major problem and it was not 
until 1896 that a two-stroke oil engine was 
built with separate scavenge pump. This 
engine—designed by Richard Kablitz, of 
Riga—was shown at the Nischnij-Nowgorod 
(now Gorki) Fair in 1896 and was, of course, 
a low-compression engine operating with hot 
bulb ignition. The diesel engine had not, at 
that time, been made to function satis- 
factorily. This Russian-built engine may be 
regarded as the precursor of a large develop- 
ment, certain refined phases of which are 
described in Mr. Carter’s paper. 

With the emergence, in 1910, of the Sulzer 
direct-reversing two-cycle oil engine a further 
and notable advance was made, though much 
research on the scavenging of two-cycle 
engines had taken place earlier, the ex- 





pressions ‘‘ degree of scavenging ” and “‘ effi- 


ciency of scavenging ’’ being in use at least 
as far back as 1905. It has been well said 
that when endeavouring to effect improve- 
ments in scavenging, the aim of the designer 
remains always the same: to charge the 
cylinder with the maximum possible weight 
of oxygen consistent with the simplest design 
of engine and the minimum of pumping work 
for the scavenging air. Thus it is found that 
the best scavenging is that which produces 
the highest scavenging efficiency with the 
lowest expenditure in pumping. It will also 
be found that each engine requires to be 
studied individually if optimum conditions 
are to be arrived at. 

While the designer of two-cycle engines 
has—as Mr. Carter shows—his particular 
problems, it will not be doubted that with a 
port-scavenged two-stroke engine the cylinder 
head can be made without so many valve 
ports and thus with a better combustion 
chamber shape than is possible with a four- 
stroke engine. These features tend to 
neutralise the greater heat transmission that 
the cylinder head and walls have to provide 
if the mean indicated pressure is comparable 
with that of a four-stroke engine. A point 
which is apt to be forgotten is that, owing to 
the shorter intervals between ignitions and 
(with port-scavenged engines) the loss of 
stroke length due to the ports, a higher initial 
temperature is involved in a two-stroke 
engine having the same mean indicated 
pressure as that of a four-stroke cylinder of 
identical dimensions. Engineers who have 
had experience with both types of engines 
know how true this is, even if we omit from 
consideration the now almost defunct crank 
chamber compression type. 

Mr. Carter refers, in his paper, to the use of 
two-cycle engines in locomotives, but it is 
hardly correct that the first direct-reversing 
locomotive engine of this type was installed 





used on a locomotive was of the two-cycle 
type, compressed air reversing and direct 
connected, with four trunk cylinders in “‘ V ” 
formation. The cylinders were 380 mm. by 
550mm. and the crankshaft. speed for 
100 kiloms. per hour was 304 r.p.m. This 
locomotive was built for main line use on the 
Prussian State Railways and went into 
service as long ago as 1913. It did not prove 
satisfactory and, excluding certain mechanical 
curiosities, no further direct-connected oil 
engine (“ Diesellokomotive mit unmittel- 
barem Antrieb’’) was constructed for main 
line locomotive purposes until the Germans, 
in 1933, made another serious attempt, this 
time with a three-cylinder double-acting two- 
cycle direct-injection engine manceuvred by 
compressed air. In this case the cylinders 
were 380 mm. by 600 mm., crossheads and 
liquid cooling being fitted. The experiment 
(a very costly one) did not prove any more 
successful than the Klose-Diesel effort made 
twenty years earlier. These two-cycle loco- 
motives are mentioned at some length for the 
reason that in both cases the scavenging and 
manceuvring involved a great amount of 
study, notably in the instance of the three- 
cylinder direct-connected double-acting 
engine, where the piston-rods passed through 
glands in the cylinder covers. 

The original and most interesting part of 
Mr. Carter’s paper is found in the references 
to what he calls “‘exhaust pulse pressure 
charging.” In this work he is following, to 
some extent, the footsteps of F. W. Crossley 
and James Atkinson, who, fifty-three years 
ago, patented (No. 16,900/1893) an arrange- 
ment designed to improve, by exhaust 
resonance, the scavenging and charging of 
four-stroke gas engines. Mr. Carter very 
carefully describes just what he has found in 
his research, and the information is so fully 
supported by graphical exhibits and special 
results that it is not possible to doubt that 
the exhaust pressure charging “ pulses ” are 
able to produce important improvement: in 
the charging of loop-scavenged engines. In 
the case of an engine 104in. bore, speed 
500 r.p.m., the pressure of the trapped air 
charge (at port closing) was ascertained to be 
12 1b. per square inch, this arising from a 
pressure charging pulse which in the exhaust 
branch has an amplitude of 8} lb. per square 
inch, both in association with an air manifold 
pressure of only 2 lb. per square inch. Since 
the engine was running at 8-3 revolutions 
(and ignitions) per second with B.M.E.P. 
76 lb. per square inch, it would appear that 
there exists considerable scope for improving 
the normal performance of the loop-scavenged 
engine without departing from its manifest 
simplicity. 

Whatever improvement in performance is 
attainable by the means described, much will 
depend on the piston, always the most 
sensitive point in any internal combustion 
engine and particularly in a two-stroke engine 
where, among other things, the cooling 
intervals are so short. Recent researches by 
General Motors Corporation have thrown 
considerable light on the sensitivity of the 
pistons in two-cycle engines, and if, in order 
to attain comparatively high B.M.E.P., small 
high-speed loop-scavenged engines must have 
liquid-cooled pistons, then some sacrifice is 
entailed in that mechanical simplicity, which 
has been perhaps the major claim made on 
their behalf as against the normal four-stroke 
engine and the two-cycle poppet-valve engine. 
Nothing is more stimulating to technical 
progress than that engineers should have 
presented to them the results of intelligent 
and honest research, so that Mr. Carter’s 
paper should intensify the competition not 
only between loop-scavenged and poppet- 





in 1938. The very first diesel engine ever 


valve two-stroke engines, but between the 
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two-stroke engine and the four-stroke. What- 
ever may be the course of controversy as to 
engine design, all engineers will lean to the 
side of mechanical simplicity, remembering 
the wise words of James Watt, whose dictum 
it was that “‘In all things, but proverbially 
in mechanism, the supreme excellency is 
simplicity.” 








Obituary 
HAROLD WRIGHT 

WE regret to have to announce that 
Mr. Harold Wright, chief metallurgist of 
Dorman, Long and Co., Ltd., died on March 
28th, at his home in the Avenue, Linthorpe, 
Middlesbrough. He was seventy-seven years 
of age and had been associated with the firm 
for sixty-two years, having joined the 
North-Eastern Steel Company, Ltd., Middles- 
brough, afterwards absorbed by Dorman, 
Long and Co., in 1883. 

Mr. Wright was a member of the Iron and 
Steel Institute for forty-four years. He 
served on the Council of that body and was a 
member of a number of technical committees 
concerned with the industry. He was a Past- 
President of the Cleveland Institution of 
Engineers and of the Cleveland Scientific and 
Technical Institution. 

In 1902 he suggested the use of surplus 
coke oven gas for town purposes and after 
considerable investigation and research, the 
Middlesbrough Corporation became the first 
local authority in the country to make use 
of coke oven gas fora town. Mr. Wright was 
also responsible for the introduction into 
local blast-furnace practice of the use of rich 
foreign ores in the Cleveland burden. 

As chief of the Dorman Long research 
department he was responsible for many 
improvements in the technique of iron and 
steel manufacture. In 1944 the firm recog- 
nised his outstanding work by endowing a 
triennial lecture to be given under the 
auspices of the Cleveland Scientific and Tech- 
nical Institution. Known as the “ Harold 
Wright Lecture,” it will be given by authori- 
ties in metallurgy, chemistry, and kindred 
subjects. The first lecture was delivered by 
Dr. Desch in December last. The endow- 
ment of this lecture was described by the 
company as “‘ a token of esteem and gratitude 
for a lifetime of faithful service.” 

In May of last year Mr. Wright was awarded 
the Bessemer Gold Medal by the Iron and 
Steel Institute in recognition of his “valuable 
contributions made over many years to 
improve the technique of iron and steel 
manufacture.” 





HERBERT THOMPSON GARVIE 


WE announce with regret the death of Mr. 
Herbert Thompson Garvie, chairman and 
managing director of the British Steel Piling 
Company, Ltd., London and Claydon, which 
occurred after a short illness in Alexandria 
on Tuesday, March 26th. Mr. Garvie, who 
was in his sixty-second year, was born at 
Whetstone, Middlesex. His apprenticeship 
was served with the Southgate Engineering 
Company, Ltd., and also with Mavor and 
Coulson, Ltd., Glasgow. 

In 1907 he joined the British Steel Piling 
Company, Ltd., and was in close collabora- 
tion with the late Mr. Edward Le Bas in the 
foundation of that company. Prior to and 
throughout the war of 1914-18 he was 
responsible for the design of practically every 
installation of steel sheet piling carried out in 
Great Britain. He was also responsible for 
the design of special pile-driving plants for 
various Governments overseas. 


the Institution of Mechanical Engineers and 
transferred to full membership in 1927. In 
1929, in collaboration with German and 
British interests, he introduced Larssen steel 
sheet piling into this country. Between the 
two world wars he travelled extensively over- 
seas and established associate companies in 
Canada, Egypt and India. He spent con- 
siderable time in India in connection with the 
great Lloyd barrage, Sukkur, and was 
responsible for the design and production of 
all the special piling equipment used on that 
very large undertaking. 

In 1927 he was elected to membership of 
the Institution of Structural Engineers and 
became a member of the Council of that 
Institution in 1940 and Vice-President in 
1944. At the date of his death he was 
Chairman of the Finance and General 
Purposes Committee. In 1945 he was elected 
to full membership of the Institution of Civil 
Engineers. 

Apart from his great qualities as an engi- 
neer, Mr. Garvie was endowed with wide 
commercial experience, which enabled him to 
build up an organisation of value to the civil 
engineering industry of this country. He was 
for many years chairman of John Gill Con- 
tractors, Ltd., and in 1945 joined the 
board of directors of the South Durham Iron 
and Steel Company, Ltd., and the Cargo 
Fleet Iron Company, Ltd. 

His death will be mourned by a very wide 
circle of friends in all branches of engineering. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 








L. St. L. PENDRED 


Sir,—The notification of the retirement of 
Mr. L. St. L. Pendred from the editorship of 
THE ENGINEER, which appeared in your issue 
of March 29th, will bring much kindly remem- 
brance to many of the older members of the 
engineering profession, but none less than to 
myself who has worked with him, day in and 
day out, for fifty years. It was my lot to join 
THE ENGINEER in the autumn of 1895 and 
Lough Pendred joined it in 1896, so we became 
both “‘new boys” together. In looking back 
over these long years, I have a fresh and lively 
memory of the pleasure of finding someone of 
my own age (I was only just down from Oxford) 
among a small staff of elderly people. Thank 
God, we were young. We needed the exuber- 
ance of youth in an office lately emerging from 
the mid-Victorian age. The telephone and 
typewriter were scarcely in use, and hours of the 
staff were long—9 a.m. to 6 p.m. and on 
Saturdays to 2 p.m. Perhaps it was no 
wonder that some of us youngsters—the late 
Herbert Carpmael had joined us then—occa- 
sionally indulged in a game of cricket in the 
large editorial room of 33, Norfolk Street, 
Strand, in which our ball was a lightly rolled-up 
duster and our bat a large cardboard cylinder, 
once used to contain drawings. 

In 1904 we returned to 33, Norfolk Street, 
which had just been rebuilt, and in 1905 Lough 
Pendred became Editor. In 1906 my grand- 
father, Mr. Edward Healey, the founder of the 
paper in 1856, died, well into the eighties of 
age; and then “ L.P.” and I felt ourselves able 
to make many changes in the make-up of the 
paper—changes which continued gradually for 
many years. 

There is one item which I think is worthy of 
being put on record. One day in going through 
my grandfather’s papers, I came across some 
large-scale coloured drawings of Fulton’s 
engines. Correspondence with the Institution 





us that their copies of these drawings had been 
burned in a fire, and that the Institution would 
gladly welcome them. They were, of course, 
sent to New York, and a most kindly letter of 
appreciation was sent to us in due course—and 
there they are now, and in their right home. 
Well, I must not, as old men do, continue to 
absorb valuable space. Fifty years of unbroken 
friendship is no small gift in the span of life, 
We both live and shall, God willing, still seq 
much of each other. As Plato said, ‘ Time 
carries all things; length of days knows how 
to change name and shape our fortune.” 
I count myself fortunate in having had so 
kindly, wise, and steadfast friend. 
G. E. Coapwyck-HEA.Lry, 
Chairman, THE ENGINEER, 
Morgan Brothers, Pub- 
lishers, Ltd. 
Maybole, Ayrshire, March 30th. 


THE ‘“ TUDOR II” 


Str,—On page 267 of your issue of March 
22nd, you show the Avro “ Tudor ”’ II, Great 
Britain’s largest air liner. I wonder if any of 
your readers turned back, as I did, to the second 
issue of the first volume of T'he Aero.. There on 
the front page is a photograph of Mr. A. V. Roe 
sitting in his triplane. “This machine made 
several successful runs across the flying ground 
and attained a speed of 20 m.p.h., which shows 
that the propeller and the engine must be very 
efficient.’” Mr. Roe was then using a 6 H.P. 
engine whilst awaiting delivery of the 9 H.P. 
engine which “‘ will be very little heavier than 
the present one.” 

I believe I am right in saying that he accom- 
plished several flights of 20 yards with the 
9 H.P. motor; 9 H.P. compared with the 
“Tudor’s”’ over 7000! It would be inter- 
esting to see Mr. Roe’s original machine side by 
side with the latest product of his firm. 

In conclusion, may I say that my father was, 
I understand, the first man to build and fly his 
own glider in Surrey, if not in the whole of the 
South of England. His first effort, not too 
successful, was made during 1909, his second 
during 1910. This latter made many successful 
glides on Epsom Downs, and I have photo- 
graphs in my possession showing the machine 
in the air with the grand stand in the back- 
ground. 

J. H. VaucHan, 
Director, Vaughan Lift Engi- 
neering, Ltd. 
London, March 30th. 








Tellurium Copper 





Tue valuable part played by tellurium copper 
in the development of the magnetron, which, in 
turn, was of vital importance to the develop- 
ment of radar, is the subject of an article in 
The Bulletin of the Copper Development Asso- 
ciation. Believing that there was a field of 
application for free-machining high-conduc- 
tivity copper, The Bulletin states, the Copper 
Development Association some time before the 
war endeavoured to create interest in the pro- 
duction and use in this country of copper con- 
taining a small addition of tellurium, usually 
between about 0-5 and 1 per cent. Such an 
addition makes copper almost as free-machining 
as free-cutting brass. It makes possible the 
production of high-speed machine-made copper 
parts with increased accuracy and better finish, 
relatively free from burrs, which are often 
troublesome with ordinary copper. The thermal 
and electrical properties of the metal are little 
affected, while its tensile strength and elonga- 
tion are substantially the same as for ordinary 
copper, with the added advantage that the 
material will retain properties imparted by work 





of Mechanical Engineers in New York informed 





In 1918 he became an associate member of 
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ordinary copper to soften. It is also suitable 
for hot forging and stamping. 

Only a slight amount of interest could, in the 
frst instance, be aroused in the development of 
this material, but it was not long before several 
potentially important applications for it were 
found, and manufacturers began to take an 
interest in it. Even so, the important contri- 
bution which it was destined to make to our 
war effort could not at that time be foreseen. 
Within a comparatively short time, however, 
largely as & result of the war, production rose 
from a few pounds to several hundred tons per 
annum, and it began to fulfil an important réle 
in the production of vital war products, includ- 
ing the magnetron. The body of the magnetron 
js a complicated part machined from a solid 
copper bar up to 3in. or 4in. diameter, and 
contains numerous slots and holes of various 
sizes. Initially, the whole operation of the 
device depended upon the accuracy with which 
the machining could be carried out, and it was 
not possible to allow a dimensional tolerance 
greater than +0-0005in. It is probably true 
to say that had it not been for the availability 
of free-machining copper, the development of 
the magnetron, and therefore some of the appli- 
cations of radar itself, would’ have been 
seriously retarded. From the start, tellurium 
copper has been used in this country for the 
magnetron body, thanks to which large scale 
production by machining methods has been 
possible, enabling not only relatively high speeds 
of production with much reduced tool wear, but 
also the necessary dimensional accuracy to be 
obtained. 








South Wales Coalfield 


Tue publication of the South Wales Survey 
Report, one of a series of factual and authori- 
tative reports on the present position and 
future prospects of British coalfields, is 
announced by the Minister of Fuel and Power. 
This report is the work of a Committee set up 
in September, 1944, under the chairmanship of 
Mr. Wm. Jones, C.B.E., then Regional Con- 
troller of the Ministry of Fuel and Power 
responsible for the Wales Region. The Com- 
mittee included representatives of the mine- 
workers, managers, and owners, and has been 
assisted by members of the Geological Survey 
and the Coal Survey. The Committee was 
specifically asked what measures should be 
taken to enable the fullest use to be made of the 
region’s reserves, and what provisions of 
housing and other services would be required 
for the welfare of the mining community. The 
report reviews the present position of the 
industry with regard to production, pro- 
ductivity, employment, and various other 
matters and also contains a careful and 
exhaustive review of the estimated reserves in 
the coalfield. The report also reviews, and 
makes important suggestions and recommenda- 
tions in regard to mechanisation, man-riding 
facilities to working places, recruitment and 
training of juvenile entrants to the industry, 
measures which should be taken to enable the 
fullest use to be made of the resources of the 
coalfield, housing, welfare activities, and trans- 
port services for the workers. 
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The Evolution of Radiolocation® 


By SIR ROBERT WATSON-WATT, C.B., F.R.S., M.1.E.E.f 
No. I 


A GREAT ENGINEERING ENTERPRISE 


CAN hope only to outline the major 

factors which governed the inception and 
phenomenal growth of radiolocation, to 
glance at a somewhat arbitrary selection of 
the major advances in technique, and to 
show how the technical and engineering pro- 
gress was determined by, and, in turn, deter- 
mined, operational progress. There is no 
room for modesty on the part of this engineer- 
ing Institution, of its members, and of its 
co-workers in relation to radiolocation. The 
United Kingdomt part of radiolocation by 
itself was a truly great engineering enter- 
prise. It occupied approximately half of 
that 1 per cent. of our population which was 
directly engaged in developing, producing, 
installing, maintaining, and operating, radio 
equipment for war purposes. On the produc- 
tion side the expenditure on radio material 
and the engineering services immediately 
related to that material, was approximately 
£1000 millions during six years of war and a 
substantial fraction of that sum during the 
four years of active defensive preparation 
which followed the inception of radiolocation 
in February, 1935. Again, approximately 
half of this wartime expenditure and a much 
greater fraction of the immediate pre-war 
radio expenditure was on radiolocation. We 
electrical engineers have a right to congratu- 
late ourselves on an electrical engineering 
undertaking which so obviously justified the 
effort and the money which went into it. 


Wuat RapDIoLocaTIOoN Is—anp Is Nor 


[The author here introduced a definition 
and qualifications of a radiolocation system.] 

Radiolocation or radar has three major sub- 
divisions :— 

Primary radar is that form of radar which 
“does not require the co-operation of the 
object to be located.”’ It is useful against 
icebergs and enemies generally; it is an 
extravagance when used against friends. 

Secondary radar requires that small 
measure of co-operation which is involved in 
the fitting and switching on of an otherwise 
automatic responder. The responder sends 
back, when interrogated by radar pulses, 
reply pulses on a different wavelength—so 
that “ground clutter” disappears from 
secondary radar—coded with information 
about the “ personal identity ’’ of the craft 
carrying the responder, and, for example, 
about its flying height if it is an aircraft. 

Radar navigation does not depend essen- 
tially on the return of an echo, amplified or 
unaltered, from the craft to be located. It 
may in some special cases like ‘“‘ Oboe” 
find that convenient; in some other and 
more frequent cases like “G-H” and 
** Babs’ (Blind Approach Beacon System) 
and ‘‘ Rebecca-Eureka,” it utilises coded 
responses sent back by a ground responder 
beacon in reply to pulses from an airborne 
or shipborne interrogator. And in “Gee” 
and ‘‘Loran”’ and related systems, it will 
depend on a measurement in the craft of the 
time-difference of arrival of primary pulses 





* Excerpts from a lecture delivered on 26th March, 
1946, at the opening meeting of the Radiolocation 
Convention, at the Institution of Electrical Engineers, 

} Radio Board. 


{ In his opening remarks the author acknowledged the 
close co-operation that developed in radiolocation 


between the U.S.A. and Great Britain, but made it clear 
that his lecture would be concerned with the British 





contribution only. 





from synchronised ground stations in accur- 
ately surveyed positions. 

It will be seen that the working definition 
which is given to radiolocation and its quali- 
fications admit primary radar, secondary 
radar, and radar aids to navigation, and 
exclude position fixing by the classical direc- 
tion-finding methods or by methods involving 
pure or modulated continuous wave signals 
in which any particular means for excluding 
the disturbances due to ionospheric reflection 
are not employed. This classification I 
believe to be useful and convenient, alike on 
scientific, historical, and operational grounds. 

[Here the author surveyed the scientific 
background to radiolocation, referring briefly 
to the contribution made by Hertz, Appleton, 
Breit, and Tuve, and others.] 


THE EMERGENCE OF RADIOLOCATION 


What was necessary for the emergence of 
@ new system from this very fertile back- 
ground was a new and urgent realisation of a 
specific and pressing need, combined with an 
imaginative synthesis of elements taken from 
a store of long available knowledge and 
technique. It is an essential part of the 
difference between engineering and science 
that the needs of man and a conscious aim to 
meet them must come into engineering and 
need not come into non-engineering science. 
So the operational technical concert of radio- 
location had to open with a “ Poet and 
Plumber” overture in which the radio 
plumber and the radio poet were both neces- 
sary. Both were scarce, and perhaps the 
radio poets were even more scarce than the 
radio plumbers. The. recognition of these 
integrating factors in radiolocation is of such 
major and enduring importance that I may 
be allowed to change from one dangerous 
metaphor to another. I would describe 
radiolocation as a tree which drew its sus- 
tenance from three vital media, namely, (1) 
fundamental scientific research and its tech- 
niques, (2) the British radio industry with its 
special expertise in television, and (3) the 
operational needs of the Royal: Air Force. 
But the tree itself germinated from a seed 
of creative imagination and thrust roots 
downward into these three basic media. 
Thence it thrust up a trunk which pointed 
initially towards air defence, but soon there- 
after it sent out branches to seaward in the 
naval applications of radiolocation, to land- 
ward in its applications to ground warfare, 
and still again upward in a wealth of devices 
for airborne defence and offence. This 
particular metaphor stands the test of some- 
what closer development. The superficial 
aspect of divergence of the branches of a 
healthy tree does not correspond to any inde- 
pendence between one branch and another. 
The stimulus and nutriment which every 
branch drew from every other was a product 
of the essential unity of the radiolocation 
organism. And the radiolocation tree has 
made its return contribution to the fertility 
and productivity of the basic media in which 
it was so firmly and indispensably rooted. 

It would be tedious to repeat the story of 
how, from inquiry on the practicability of a 
“death ray” there emerged at once the 
posing and quantitative solution of the 
problem of location by radio of distant and 
non-co-operative aircraft, and how one month 
of concentrated effort by a very small but 
very select team established the immense 
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potential power of the new art. But it may 
be worth reviewing in a few sentences some 
of the ways in which the available tools in 
the radio plumbers’ tool chart required 
reshaping and resharpening for the very first 
stages of the new job. 


RESHAPING THE TOOLS 


The problem of early warning for air 
defence was not that of finding and locating 
@ single aircraft in free space. It was that of 
finding, locating, and following all the 
discrete formations, large and small, which 
might be distributed over a wide sector in 
front of the observing station, determining 
approximately their strength, and giving 
such timely information on their position and 
tracks as would enable defensive measures 
to be initiated and executed economically. 
All this must be done in circumstances in 
which the sky behind the observing station 
was, preferabiy, full of friendly aircraft, and 
must be supplemented by means for identify- 
ing friendly aircraft in front, so that they 
might not be reported and intercepted as 
enemies. 

The coverage and discrimination required 
were beyond the achievements of the iono- 
spheric sounding equipment of the day. It 
was true that the large reflecting surfaces of 
the ionosphere returned measurable echoes 
from some thousands of miles, but the. frac- 
tion of the incident energy to be expected 
from such a small reflector as a single aero- 
plane made it necessary to generate pulses 
of much higher power than ever before if an 
aircraft, distance by 15 min. flying time, was 
to be located accurately. 

The pulse durations and receiver band 
widths then current would not allow separate 
reading on echoes from sources spaced more 
closely than some 20 kiloms. or more, and 
overlay by the direct ray from transmitter 
to receiver would prevent the reading of 
ranges less than 50 kiloms. or more. The 
increase in pulse power must be effected 
simultaneously with a big reduction of pulse 
duration ; the pulse receiver must accept a 
correspondingly wider frequency band while 
still giving an exceptionally good signal- 
noise ratio. It must be freed from the almost 
universally experienced paralysis after the 
impact of the very powerful direct ray from a 
transmitting array a few yards away, without 
any such directive discrimination as might 
have been derived from locating the receiving 
antenna in a direction of minimum radiation 
from the transmitting antenna. 

The angular coverage of the system should 
give nearly uniform sensitivity over a sector 
of 120 deg. or more in front of the station, 
nearly zero sensitivity over a sector of 
180 deg. behind it. It should confine its 
radiation to a shallow angular sector, in which 
alone aircraft would fly. The receiving array 
should give direction finding, both in azimuth 
and in elevation, with an antenna gain much 
higher than could readily be derived from 
loop antennas. 

The frequency used should be high 
enough to favour reception of echoes from 
aircraft and to give little reflection from 
ionospheric and tropospheric regions, yet it 
could not be made very high because high 
powers and high amplifier gains had not been 
attained on any wavelength under about 
15 m., nor could a system (in which the 
directive gain of the antenna compensated 
the reduced instrumental gain) be made to 
scan the forward sector sufficiently rapidly to 
give effectively continuous cover. 

The timing circuits must measure to an 
accuracy of a kilometre or so in the first 
installations, and to a few tens of metres 
in developments immediately in view. The 
stations must be put on sites which were high 


enough to give good low-angle cover, which 
had a foreground smooth enough to permit 
interpretable height-finding by methods 
depending essentially on a ground-reflecting 
ray, which must be mechanically capable of 
carrying heavy towers, and which must be 
habitable by crews maintaining continuous 
watch all the year round. And the system 
must be protected against enemy counter- 
action, electrical and mechanical ! 


TEN IN A MILLION MILLION MILLION 


The basic arithmetic was simple. The 
basic engineering was clearly practicable. 
The economics were formidable. We could 
foresee the early availability of 100-kW 
pulses on 50 m., perhaps on 10 m.; we could 
count on developing receivers sensitive to a 
micro-micro-watt and on noise levels below 
this value ; so we could design to an “ engi- 
neering efficiency’ of 10-17 in the special 
sense that we could measure (on a received 
pulse bearing) that ratio to the emitted 
pulse, and this would set the approximate 
limit to our performance in range. 

The aircraft wing structure was, in the over- 
simplified problem which I posed to Wilkins 
for numerical solution, to be treated as a 
horizontal half-wave dipole. This would 
carry more than a milli-ampere of oscillatory 
current per ampere in the aerial of a suitable 
transmitter, and would give us a received 
echo field of the order of 100 micro-volts per 
metre, for an aircraft at 20,000ft. and at a 
slant range of 6 miles. So we had a very 
large factor in hand on attainable overall 
gain, if we could afford to realise it, and the 
stimulus to affording and realising it was very 
keen. 

How large was the factor in hand depended 
on the flying height assumed. The ray 
reflected from the ground made it possible to 
do height-finding with fixed receiving arrays, 
but the price of this convenience was a grave 
reduction in resultant signal strength for all 
normal flying heights and antenna heights. 
If we were unable to prevent the simul- 
taneous reception of direct and ground- 
reflected rays, then it was easy to show that 
the power in the received echo from an air- 
craft at a low height H over a flat and per- 
fectly conducting earth (in the form of a 
radar response to ground transmitting and 
receiving aerials at height h) was propor- 
tional to H* to h*, inversely proportional to 
the square of the wavelength used, and 
inversely proportional to the eighth power 
of the distance between aircraft and radio- 
location aerials. Thus the range of a detect- 
ing or locating system of this kind for low 
target heights varies as the eighth root of the 
transmitted power. 

The slight departure from perfect con- 
ductivity somewhat favoured the received 
echo. The curvature of the earth greatly 
reduced the angle of elevation of a distant 
aircraft flying at H feet above its local earth 
surface. In the overall result, however, it was 
clear that ranges over 150 miles for the loca- 
tion of high-flying aircraft were attainable, 
that aircraft at 3500ft. should be located 
from some 45 miles range without prohibitive 
engineering difficulties, but that additional 
provision against low-flying aircraft would be 
required. 


THE INDUSTRY 


It will be necessary to look again at the 
first basic medium of pure science and tech- 
nique, but meanwhile we turn to the second 
basic medium, the engineering industry of 
this country in general, and the radio industry 
in particular. The civil engineering and 
building services of the home coastal chain 
alone were to absorb nearly £10,000,000 of 





capital expenditure in the period 1935-45, 


and it is to be hoped that some technical 
account of these works will be presented in an 
appropriate place. 

Before these major operations could be 
undertaken, the little group of “ Islanders” 
—the first party who,were to undertake radio. 
location research at Orfordness comprised 
A. F. Wilkins, E. G. Bowen, L. H. Bainbridge 
Bell, assisted by J. E. Airey and G. H. Willis 
—and their steadily but not rapidly growing 
group of colleagues, had found the possi. 
bilities and limitations of their project deter. 
mined by the available radio components, 
from valve to resistor. The _ sealed-off 
cathode ray oscillograph had been brought 
through the work of Van der Bijl and John. 
son, of Ardenne and of Bedford, to a state 
in which it was excellently suited to the new 
work; the transmitting valve required 
adaptation to pulse working and over the 
whole field the available frequency bands 
were strigently restricted by valve perform. 
ance in transmitter and receiver. Again 
the basic tools were available, but again 
they needed reshaping and sharpening, and 
the skill and experience of the British radio 
industry met triumphantly the crescendo of 
demands which began with the Metropolitan. 
Vickers contract for chain transmitters of 
unprecendented performance and the Cossor 
contract for receivers of novel and exacting 
type, and ended only with the final collapse 
of the enemy. The Royal Air Force alone 
raised its demands for radio equipment from 
£176,000 in 1935 to nearly £12,000,000 in 
1940, and the pre-war radio industry of 
£20,000,000 grew into a wartime industry of 
£120,000,000 per annum. The Government 
laboratories, the university laboratories, and 
the industrial development laboratories co- 
operated and complemented each other's 
efforts in the breaking down of the barriers 
set by component limitations. 

The way in which the solution of an 
important problem was governed by the 
available components is well illustrated by 
that electro-mechanical computer in the C.H. 
stations which was affectionately and inevit- 
ably called ‘‘ the fruit machine.’’ It was the 
availability of uniselectors of very: recent 
design for automatic telephony that enabled 
G. H. Roberts to design an automatic com- 
puter which applied calibration corrections 
for azimuth and height in a singularly 
elegant and flexible way to the raw data 
passed to it from the receiver, to store the 
data if necessary, and to display it as illu- 
minated numerals to the teller. How the 
industry met demands of almost infinite 
variety, exasperating rate of change and 
intolerable urgency, will emerge as the 
technical review made possible by this Con- 
vention develops. 


THE REAL SECRET WEAPON 


The third basic medium, the interplay of 
operational and technical experience and 
opinion, was our real secret weapon. In its 
use we far outran the enemy, started far 
ahead of our American Ally, converted him 
to our faith and works in this direction, and 
were eventually (in my personal view) out- 
distanced by him in the last year of war, 
even in the European theatre. 

The story of this co-operation between the 
engineer and his client is certainly appro- 
priate to an engineering discussion, but it 
cannot be‘given' the space in that discussion 
which it deserves. One quotation must 
suffice :-— 

“When radiolocation has taken second 
or third place to future novelties in the 
military art, this intimate co-operation of 
scientific and military minds will. remain as 
the real secret weapon in the British armoury, 
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radiolocation, at once a source and a product 
of that successful development. Nowhere 
in the councils of the United Nations or of 
their enemies—and those concerned in 
developing radiolocation have been at some 
ins in recent months to verify this last 
int—has there been a parallel to the prac- 
tice followed from the first days of radio- 
location research. The Air Marshal took 
advice from the junior scientific officer on 
how to make war, and the laboratory assist- 
ant was told by the Admiral why physics 
has sometimes to give way to psychology in 
the planning and conduct of operations. The 
soothing fiction of an operational require- 
ment stated by an all-wise staff, and unques- 
tionably satisfied by a docile and technically 
expert developer, has no place in the history 
of the most versatile technique of the war.”’ 
(To be continued) 








A Vertical Milling Machine 


A RECENT addition to the range of machine 
tools made by Alfred Herbert, Ltd., of Coventry, 
is the vertical milling machine shown in the 
accompanying engraving. It is of particularly 
rigid construction and its design makes it well 
suited to high-speed production work. The close 
grouping of the various control levers and hand 
wheels at the front of the knee permit the mani- 
pulation of the table with a minimum of effort 
on the part of the operator, who is able to keep 
the cutter under constant close observation. 

The spindle is driven through ground gears 
by a 3 H.P. vertically mounted motor bolted 
to an eight-speed overhead driving-box. Spindle 

















VERTICAL MILLING MACHINE 


speeds range from 54 to 704 r.p.m., and changes 
are rapidly and easily made by turning a star 
wheel on a large dial set’ at the front of the 
driving-box. All shafts are carried in ball and 
roller bearings, and provision is made for quick 
spindle stopping by push-button control. The 
balanced spindle head, which has a 3in. move- 
ment, incorporates means of quick vertical 
adjustment for setting and has fine adjustment 
for feeding ina cut. A fine-setting hand wheel 
has a graduated micrometer dial, and fine- 
setting multiple dead stops are provided at the 
side of the head. 

The table has a working surface, 50in. long 
by 12in. wide, and is arranged with automatic 
motions of 30in. longitudinally and 124in. trans- 
versely, its vertical adjustment being 14}in. 
Eight automatic reversible feeds, ranging from 
lin. to 16in. per minute, are provided for the 
longitudinal and transverse motions, and these 


dial on the left-hand side of the knee. A quick 
power traverse of 150in. per minute is provided 
for the longitudinal movement of the table, and 
is driven by an independent motor. The lever 
controlling this movement is spring-loaded 
to drop out of engagement when hand 
pressure is released. 

For use with negative ruke carbide cutters 
and high-speed steel cutters, a two-speed motor, 
developing 6 H.P. at 2800 r.p.m. and 3 H.P. 
at 1430 r.p.m., may be supplied. The two- 
speed motor at 2800 r.p.m. gives a spindle 
speed range from 108 to 1408 r.p.m., and a feed 
range of 2in. to 32in. per minute. 








A Brick-Cutting Machine 





A LONG-STANDING problem of furnace and 
oven builders, and to a lesser extent house 
builders, has been the cutting of bricks on site 
to non-standard sizes and shapes to suit special 
requirements. The common methods of sawing 
or chipping are slow and not very economic, 
owing to excessive breakage, particularly with 
some of the expensive types of refractory bricks 
used for furnace lining. This trouble and 
wastage has now been made avoidable by the 
development of an abrasive cutting machine 


may be set according to the amount of air 
required for e ing. An extension at the 
bottom of the draught tube—to be seen below 
the abrasive wheel—is connected by flexible 
hose to a portable filter coupled to an exhaust- 
ing fan. 

The abrasive wheel is of the standard steel- 
centre type, 20in. diameter and jin. thick. It 
is driven at 1440 r.p.m. by a 4 H.P. built-in 
Brook motor. The front bearing of the wheel 
spindle is protected by a labyrinth seal, some 
6in. diameter. Grease may be introduced into 
the lands of this seal and into the front bearing 
through two holes in the inner wheel flange, and 
special precautions are taken to avoid acci- 
dental introduction of grit or dust. A machine 
we saw was claimed to have been working for 
some ten months without having received 
further grease since its assembly, and showed 
no signs of wear. 

The table is made in two halves, one which is 
rapidly and easily removable, being clamped 
down by only two combined locating pins and 
locking bolts. To remove or change an abrasive 
wheel, one half of the table and a nut on the 
spindle are removed, the whole operation taking 
only a few minutes. The machine is designed 
to cut bricks up to 6in. high, and is also par- 
ticularly suitable for cutting up sheet asbestos 
or similar materials. If needed, a width setting 
strip can be supplied and tables of varying 
size, according to the requirements of the job, 





may be fitted. When the machine is used on 
site, it does not have to be clamped to the floor, 
as it has no tendency to “ creep ” when running, 
and as it only weighs 530 lb. in working order, 





ABRASIVE BRICK-CUTTING SAW 


by E. R. Cole, Ltd., Coombe Road,’ Neasden 
Lane, London, N.W.10, illustrated in the 
accompanying engraving. 

The actual cutting of a brick with an abrasive 
wheel is a matter of comparative ease, but the 
problem which the makers had to ovércome was 
the efficient trapping and removal of the con- 
siderable amount of injurious dust so formed. 
Flooding with a stream of water at the cutting 
point was dismissed, not only because water 
would be detrimental to certain types of 
material, but because it was not practicable for a 
machine which, to be used to its fullest value, 
must be suitable for use where water supplies 
were restricted. It was therefore decided to 
incorporate means on the machine to remove all 
dust and chips at the nearest possible point to 
their formation, and this has been effected by 
the incorporation of what is known as a draught 
tube. This tube is set immediately below the 
work table at the cutting point, and, through a 


abrasive wheel. During cutting, all dust and 
chips tend to be thrown straight down the tube 
throat, and, as the edges of the slot barely 
clear the sides of the wheel, they scrape off a 
majority of the dust which would normally be 
carried round in the air stream. At the bottom 
of the tube slot is an adjustable steel scraper 
plate, which is set just to clear the cutting face 
of the wheel, and this likewise breaks the air 
stream to deflect dust down into the tube. The 
remainder of the wheel circumference below the 
table is set in a closely fitting housing, on one 


slot in one side, encloses a segment of the|’ 


its transport raises no serious problem. 




















feed rates are clearly marked on a quick-setting 


side of which is an adjustable air inlet which 


Erzevgnisse 


Reports on German Industry 


Limited numbers of copies pe = reports of Intelligence 
Sub-C 


Objecti German Industry listed 
below can be obtained from i, M. Stationery Office at the 
prices stated. 

No. of Post 
Report Title. free. 
C.1.0.8 

s. d. 
XXXV-40 ... Power Plant, Buna on G.m. 
b.H., Schkopau... ... ae 
XVII-9... Kupfer ai Drahtwerke, Osna- 
brick. Plant and _ statistics. 
Tron, steel, copper, zinc, alu- 
minium, and non-ferrous metal 
alloys. a 3 2 
XXVII-45 .. Suddewtachs: " Apparate - Fabrik. 
Selenium rectifiers ... 2 2 
XXVII-78 ... German Cast Armour.. 21 
XXVII-81 ... Miscellaneous Chemical Warfare 
Items, J. Riedel-E. de Haen 
A.G. Seelze ‘ ee Oe 
XXX-28 Operation of the Coal Planer ... 1 1 
XXX-30 Operation of Pneumatic Packing 
Machine and Scraper Loader 
with Planer... 07 
XXX-31 German Marine Diesel Engine 
Practice... 2 2 
XXX-32 Investigations of the Latest Ship 
Designs and Operating Ex 
ences with the Technical oe 
sonnel of the Hamburg- 
American rene Line, 
Hamburg . a 
XXX-34 Technical Assistance on. “ gyn- 
thetic Oils Rendered the 
Japanese by the I.G. Far- 
benindustries A.G. .. es: 
XXX-39 Manufacture of Widia Bits for 
Chain Coal-Cutting Machines... 0 7 
XXX-40 Present Status of Coal Shearing 
Machine Design... . ed 
XXX-41 Activities of the Westfalische 
Berggewerkschaftskasse during 
Wartime. Mining Academy ... 0 7 
XXX-42 Design of German Coal Planer... 0 7 
XXX-43 Design of Mine Diesel Loco- 
motive ese 07 
XXX-63 Styroflex. A Plastic Produced 
by Norddeutsche Seekabelwerke 0 7 
XXX-78 Summary of German Develop- 
ments in Meteorology during 
the War .. 4 1 
XXX-83 The Are Process for “Acetylene 
Production aad a ye 
XXXI-6 The VDM Propeller Works, 
Frankfurt/Main and Hassel- 
born 3 2 
XXXI-8 Plastics and Wooden Parts in 
German Aircraft ease Eee ee 
XXXI-10 Weser Flugzeubau. Aircraft 
Construction .. s Tae 
XXXI-22 Refractories in Turbine Blades... 3 2 
XXXI-31 Coal and Coke Research, H. 
Koppers G.m.b.H., Essen 07 
XXXII-8 Hexogen Manufacture at Fabrik 
Bovingen der G.m.b.H. Zur 
Verwertung Chemischer ds 
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The Loop Scavenge Diesel 
Engine* 
By H. DESMOND CARTER, M.I. Mech. E.+ 
(Continued from page 299, March 29th) 
Exuaust Putse PressuRE CHARGING 


THE problem of securing the maximum 
possible weight of air charge can be approached 
in a way which has produced good results, and 
promises to be of importance. It consists of the 
use of a plug of gas instead of mechanical means 
to prevent escape of the cylinder charge down 
the exhaust ports early in the compression 
stroke, and simultaneous increase of the density 
of the charge. Instead of endeavouring to avoid 
interference from exhaust pressure pulses from 
succeeding cylinders, either by closure against 
such effects by mechanical means, or, alterna- 
tively, by splitting up the exhaust manifolds 
of multi-cylinder engines into several banks, 
the fundamental pressure pulse from a succeed- 
ing cylinder in sequence is used for pressure 
charging the previous cylinder towards the end 
of its scavenging period up to the point of 
closure of the ports. It can be applied in vary- 
ing degrees to engines with either a gradual or 
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Fic. 6—LEzhaust Pulse Pressure Charging 


sudden release of exhaust gases or early or late 
timing of exhaust discharge. Considerable 
energy is available in these fundamental exhaust 
pulses, only a part of which has hitherto been 
used indirectly in producing a partial vacuum 
effect to assist scavenging, &c. This energy 
can be harnessed by suitable phasing of the 
pulse and control of amplitude, usually by 
using the available energy to increase the 
latter, and by control of the period or spread 
of the pulse, all to provide a suitable com- 
bined effect in pressure charging the engine. 
Generally, the greater the indicated mean 
pressure, the greater is the energy available 
for this purpose; in other words, the higher 
the load put upon the engine, the greater the 
degree of pressure charging provided by the 
ulses 


P : 

Fig. 6a shows a diagram where exhaust pulse 
pressure charging is not used, and is representa- 
tive of that obtained from a four or five-cylinder 
engine with a common exhaust manifold. 
The ports are shown opening at line O and 
closing at line C. E shows the rapid pressure 
drop in the cylinder at the opening of the ports ; 
F shows the positive fundamental pressure 
pulse resulting in the exhaust branch and mani- 
fold; V shows the ensuing rarefaction, which 
may be subatmospheric; and P shows the 
abrupt rise in pressure and interruption of the 
scavenging process due to the next cylinder in 





* Institution of Mechanical Engineers, Friday, March 
22nd. Abstract, 





sequence exhausting. 
been propagated, approximately with the 
velocity of sound, in the exhaust gas medium 
from this next cylinder, through the exhaust 
branch, along the exhaust manifold, and into 
the exhaust branch and cylinder in question. 
This causes a rise in pressure in the engine 
cylinder due to increased density of the charge, 
as indicated by the ensuing rising part of line E’. 
This is followed by a drop in pressure along the 
flank of the pulse P and the pressure may drop 
even below atmosphere, as indicated in this 
case, the cylinder pressure following suit ; thus, 
when the ports close in this case the pressure 
is subatmospheric. In a less extreme case it 
might be above atmosphere, but not appreciably 
above the pressure of the scavenging air, as 
shown on line A. 
Fig. 6b shows how by a suitable combination 
of port timing, length, and cross-sectional area 
of branch and exhaust manifold and pipe, 
engine speed, and indicated mean pressure, the 
pressure charging pulse P of the succeeding 
cylinder in sequence has been controlled and 
re-phased in regard to the point of closure of 
the ports and relative to F. It now occurs 
much later in the cycle, reaching its peak a 
little before the ports close, It enters the engine 
cylinder and causes a rise in pressure rather 
above that at the branch, due to reflection, with 
unchanged sign from the end of the cylinder, 
and the cylinder pressure line E’ at the point 
of closure of the ports C is shown accordingly 
to be well above the air manifold pressure. If 
the exhaust pressure charging pulse from the 
succeeding cylinder in sequence were absent, 
the pressure in the exhaust branch might be 
expected to follow the dotted line Z with a 
tuned exhaust pipe. Whilst there is then a 
positive pressure rise due to the second reflection 
of pulse F from the end of the pipe as has 
hitherto been used, it is, as already stated, 
effective only to a small extent, as compared 
with the utilisation pulse P from the next 
cylinder in sequence as a pressure charging 
means. 

As is usual, a surplus of scavenging air, as 
compared with the cylinder volume, should be 
provided in order to fill with air at each cycle 
the exhaust branch in the region of the exhaust 
ports. Further, the exhaust branch should be 
so proportioned in regard to cross-sectional area 
and length that, when the pressure-charging 
pulse from the succeeding cylinder in sequence 
arrives at the previous cylinder in sequence, it 
will cause a condensation or densification of air 
and not of exhaust gas in that cylinder. 

* In Fig. 7 a beautiful cathode ray oscillograph 
point-by-point diagram is given, showing 
optimum exhaust pulse pressure charging for 
the particular set of conditions used. Atten- 
tion is particularly directed to the fact that at 
port closing the cylinder pressure of the trapped 
air charge is as high as 12 lb. per square inch, 
arising from a pressure charging pulse which in 
the exhaust branch has an amplitude of 8} lb. 
per square inch—both in association with an 
air manifold pressure of only 2 lb. per square 
inch. This represents a substantial degree of 
pressure charging when it is remembered that, 
for instance, in four-cycle engines it is thought 
worth while to add pressure-charging equip- 
ment comprising an exhaust turbine driven 
centrifugal blower, with all its complication, in 
order to fill the cylinder to a pressure of 3 lb. 
to 4 lb. per square inch. 

Exhaust pulse pressure charging therefore 
first prevents valuable air charge from escaping 
from the engine cylinder at the end of the 
scavenging period, and secondly, charges the 
engine cylinder to a substantially higher pres- 
sure than would otherwise be possible. This is 
a valuable arrangement in loop scavenge two- 
cycle engines, as the exhaust port closing timing 
is fixed at the same value as the opening timing. 
A period of charge loss through the exhaust 
ports is converted into a period of useful pres- 
sure charging of the engine cylinder. The 
arrangement is one of great simplicity, involv- 
ing no additional mechanical parts. Further, 
it can be made to give substantially optimum 
results over a wide range of speed and mean 
effective pressure. In view of the importance 
of exhaust pressure charging pulses used in this 


The pressure pulse has 


and the level of 





Characteristics of Exhaust Pressure Charg; 
Pulses.—In tuned systems these pulses hays 
@ period of 20 deg, to 45 deg, of crank 

and amplitude, for instance, up to 9 |b, 
square inch at 75lb. per square inch brak, 
mean pressure. They increase in amplitudg 
with increase in engine speed, in indicated mean 
effective pressure and with reduction of exhaust 
pipe cross sectional area. They become 
attenuated as they are propagated along the 
length of a pipe, but not to any serious extent 
by practicable pipe lengths. They may be 
made to occur earlier in the cycle by an earlier 
port timing, and later in the cycle either by 
later timing or a greater length of exhaust 
branch or pipe. Further variables are altered 
angular crank spacings and split-up and specially 
arranged exhaust manifolds, Exhaust pres. 
sure charging pulses in action are similar to 
sound waves, but of finite amplitude, and are 
transmitted at approximately the velocity of 
sound in the exhaust gas medium (1200ft, to 
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Cathode ray oscillograph diagram, 76 lb. per square inch 
B.M.P. at 500 r.p.m., 10}in. bore, three-cylinder, 
330 B.H.P., No. 1 cylinder 


Fic. 7—Optimum Exhaust Pulse Pressure Charging 


1600ft. per second). They do not involve any 
actual flow of gas from one cylinder into another 
cylinder. There is a general and almost simul. 
taneous compression effect in the exhaust mani- 
fold, which produces locally a limited flow in 
the sense of a compression of air back through 
the open ports into the cylinder being charged. 


ScAVENGE EFFICIENCY 


Fig. 8 shows @ graph of scavenge efficiency 
plotted against scavenge ratio for “ perfect 
scavenging ”’ and, alternatively “‘ perfect mix- 
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Fic. 8—Scavenge by eet of Loop Scavenge 
ngine 


ing’ for a typical modern loop scavenge engine. 
It will, of course, be understood that it is easy 
to obtain far worse conditions than perfect 
mixing, and such a state of affairs certainly 
applied to earlier types of engine. 








Level of German Industry* 





In accordance with the Berlin Protocol, the 
Allied Control Council is directed to determine 
the amount and character of the industrial 
capital equipment unnecessary for the German 
peace economy and therefore available for 
reparations. The guiding principles regarding 
the plan for reparations and the level of 
Germany’s post-war economy in accordance 
with the Berlin Protocol are :—Elimination of 
the German war potential and the industrial 








* Report from the Directorate of Economics to the 
Co-Ordinating Committee regarding the reparations plan 
war German economy in accordance 








+ Director and chief engineer, Crossley Brothers, Ltd., 
Manchester. . 


way, it may be of interest to mention a few of 
their characteristics. 





with the Berlin Protocol. 
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disarmament of Germany ; payment of repara- 
tions to the countries which had suffered from 


German aggression ; development of agriculture} 


and peaceful industries; maintenance in 
Germany of average living standards not 
exceeding the average standard of living of 
European countries (excluding the United 
Kingdom and the Union of Soviet Socialist 
Republics); retention in Germany, after pay- 
ment of reparations, of sufficient resources to 
enable her to maintain herself without external 
assistance. 

In accordance with these principles, the basic 
elements of the plan have been agreed by the 
Economie Directorate. The assumptions of the 
plan are:—That the population of post-war 
Germany will be 66-5 millions; that Germany 
will be treated as a single economic unit; and 
that exports from Germany will be acceptable 
in the international markets. 


PROHIBITED INDUSTRIES 


In order to eliminate Germany’s war potential 
the production of arms, ammunition and imple- 
ments of war, as well as all types of aircraft and 
seagoing ships, is prohibited and will be pre- 
vented. All capital industrial equipment for 
the production of the following items is to be 
eliminated : synthetic gasoline and oil; syn- 
thetic rubber ; synthetic ammonia; ball and 
taper roller bearings ; heavy machine tools of 
certain types ; heavy tractors ; primary alumi- 
nium; magnesium; beryllium; vanadium 
produced from Thomas slags; radioactive 
materials; hydrogen peroxide above 50 per 
cent. strength; specific war chemicals and 
gases ; and radio transmitting equipment. 

Facilities for the production of synthetic 
gasoline and oil, synthetic ammonia, and syn- 
thetic rubber, and of ball and taper roller 
bearings, will be temporarily retained to meet 
domestic requirements until the necessary 
imports are available and can be paid for. 


STEEL 


The production capacity of the steel industry 
to be left in Germany should be 7-5 million 
ingot tons. 
review for further reduction should this appear 
necessary. The allowable production of steel 
in Germany should not exceed 5-8 million ingot 
tons in any future year without the specific 
approval of the Allied Control Council, but this 
figure will be subject to annual review by the 
Control Council. The steel plants to be left in 
Germany under the above programme should, 
so far as practicable, be the older ones. 


Non-Ferrovus MEtTAts 


The annual consumption of non-ferrous 
metals, including exports of products containing 
these metals, is fixed at the following quantities : 
Copper, 140,000 tons; zinc, 135,000 tons ; 
lead, 120,000 tons; tin, 8000 tons; nickel, 
1750 tons. 


CHEMICAL INDUSTRIES 


Basic Chemicals.—In the basic chemical 
industries there will be retained 40 per cent. of 
the 1936 production capacity (measured by 
sales in 1936 values). This group includes the 
following basic chemicals : nitrogen, phosphate, 
calcium carbide, alkalies, sulphuric acid, and 
chlorine. In addition, to obtain required quan- 
tities of fertiliser for agriculture, existing 
capacity for the production of nitrogen through 
the synthetic ammonia process will be retained 
until the necessary imports of nitrogen are 
available and can be paid for. 

Other Chemicals.—Production capacity will 
be retained for the group of other chemical pro- 
duction in the amount of 70 per cent. of the 1936 
production capacity (measured by sales in 1936 
values). This group includes chemicals for 
building supplies, consumer goods items, 
plastics, industrial supplies, and other miscel- 
laneous chemical products. 

Dyestuffs and Pharmaceuticals and Synthetic 
Fibres.—In the pharmaceutical industry there 
will be retained capacity for the annual pro- 
duction of 80 per cent. of 1936 production. 


This figure should be subject to} P@58¢ 


36,000 tons of dyestuffs and 185,000 tons of 
synthetic fibres 


MAcHINE MANUFACTURING AND ENGINEERING 


Machine Tools.—¥For the machine tool indus- 
try there will be retained 11-4 per cent. of 1938 
capacity, with additional restrictions on the 
type and size of machine tools which may be 
produced. 

Heavy Engineering.—In the heavy engineer- 
ing industries there will be retained 31 per cent. 
of 1938 capacity. These industries produce 
metallurgical equipment, heavy mining 
machinery, material handling plant, heavy 
power equipment, boilers and turbines, prime 
movers, heavy compressors, and turbo-blowers 
and pumps. 

Other , Mechanical LEngineering.—In other 
mechanical engineering industries there will be 
retained 50 per cent. of 1938 capacity. 

This group produces constructional equip- 
ment, textile machinery, consumer goods equip- 
ment, engineering small tools, food processing 
equipment, woodworking machines, and other 
machines and apparatus. 

Electro-Enginee:ing.—In the electro-engineer- 
ing industries there will be retained 50 per cent, 
of 1938 production capacity (based on sales in 
1936 value). Capacity to produce heavy elec- 
trical equipment is to be reduced to 30 per cent. 
of 1938 production or Rm. 40,000,000 (1936 
value). Heavy electrical equipment includes 
generators and converters, 6000 kW and over ; 
high-tension switchgear; and large trans- 
formers, 1500 kVA and over. 

Electro-engineering other than heavy elec- 
trical equipment includes electric lamps and 
light fittings, installation materials, electric 
heating and domestic appliances, cables and 
wires, telephone and telegraph apparatus, 
domestic radios, and other electrical equipment, 
Export of specified types of radio receiving 
sets is forbidden. 

Transport Engineering.—In the automotive 
industry capacity will be retained to produce 
annually 80,000 autos, including 40,000 
nger cars and 40,000 lorries, and for 4000 
light road tractors. Capacity will be retained to 
produce annually 10,000 motor-cycles. with 
cylinder sizes between 60 and 250 cubic centi- 
metres. Production of motor-cycles with 
cylinder sizes of more than 250 cubic centi- 
metres is prohibited. In the locomotive industry 
available capacity will be used exclusively for 
the repair of the existing stock of locomotives 
in order to build up a pool of 15,000 locomotives 
in 1949. A decision will be made later as to the 
production of new locomotives after 1949. 
Sufficient capacity will be retained to produce 
annually 30,000 freight wagons, 1350 passenger 
coaches, and 400 luggage vans. 

Agricultural Machinery.— To permit maxi- 
misation of agriculture, capacity will be retained 
for an annual production of 10,000 light agri- 
cultural tractors. Existing capacity for the 
production of other agricultural equipment, 
estimated at 80 per cent. of 1938 levels, is to be 
retained, subject to restrictions on the type and 
power of the equipment which may be produced. 
In estimating capacities there will be taken into 
account the production of normal quantities of 
spare parts for transport and agricultural 
machinery. 

Optics and Precision Instruments.—Capacity 
will be retained to produce precision instru- 
ments in the value of Rm. 340,000,000 (1936 
value), of which Rm, 220,000,000 is estimated 
as required for domestic use and Rm. 120,000,000 
for exports. A further limitation for this 
industry is possible, subject to the recommenda- 
tions of the Committee for Liquidation of War 
Potential. 


Mintna INDUSTRIES 


Coal.—Until the Control Council otherwise 
decides, coal production will be maximised as 
far as mining supplies and transport will allow. 
The minimum production is estimated at 155 
million tons (hard coal equivalent), including at 
least 45 million tons for export. The necessary 


Potash.—The production of potash is esti- 
mated at over 100 per cent. of the 1938 level. 


ELectric Power 


There will be retained an installed capacity 
of 9,000,000 kW. 

Cement.—Capacity for the production of 
8,000,000 tons of cement annually will be 
retained. 

OrHER INDUSTRIES : 

The estimated levels of the following indus- 
tries have been calculated as shown below as 
necessary for the German economy in 1949 :— 

Rubber.—50,000 tons, including 20,000 tons 
from reclaimed rubber and 30,000 tons imports. 

Pulp, Paper, and Printing.—2,129,000 tons 
based on 26 kilos. per head in 1949 plus 400,000 
tons for export. 

Textiles and Apparel.—665,000 tons of fibres, 
based on 10 kilos. per head in 1949, ineluding 
2 kilos. for export. 

Boots and Shoes.—113 million pairs, based on 
1-7 pairs per head in 1949 (figure excludes needs 
of occupying forces). 

Production may exceed the above estimates 
in this paragraph unless otherwise deter- 
mined by the Control Council. 

Building.—No level will be determined for 
1949. The industry will be free to develop 
within the limits of available resources and the 
licensing system. 

Building Materials Industries (Hacluding 
Cement).—Existing capacity will be retained. 
Production will be in accordance with building 
licensing and export requirements. 

Other Unrestricted Industries.—For the follow- 
ing industries no levels have been determined for 
1949. These industries are free to develop 
within the limitations of available resources. 
These industries are furniture and woodwork ; 
flat glass, bottle, and domestic glass ; ceramics ; 
bicycles ; motor-bicycles under 60c.c.; and 
potash. 


GENERAL LEVEL OF INDUSTRY 


It is estimated that the general effect of the 
plan is a reduction of the level of industry, as a 
whole, to a figure of about 50 to 55 per cent. of 
the pre-war level in 1938 (excluding building 
and building materials industries). 


Exports AND IMPORTS 


The following agreement has been reached 
with respect to exports and imports :— 

That the value of exports from Germany shall 
be planned as 3 billion Rm. (1936 value) for 
1949, and that sufficient industrial capacity 
shall be retained to produce goods to this value 
and cover the internal requirements in Germany 
in accordance with the Potsdam Declaration, 
That approved imports will not exceed 
3 billion Rm. (1936 value), as compared with 
4-2 billion Rm. in 1936. 

That, of the total proceeds from exports, it is 
estimated that not more than 14 billion Rm.can 
be utilised to pay for imports of food and fodder 
if this will be required with the understanding 
that, after all imports approved by the Control 
Council are paid for, any portion of that sum 
not needed for food and fodder will be used to 
pay for costs of occupation and services, such 
as transport, insurances, &c. 


DETERMINATION OF CAPACITIES AVAILABLE 
FOR REPARATIONS 


After approval of this plan the existing 
capacities of the separate branches of pro- 
duction shall be determined, and a list of enter- 
prises available for reparations shall be 
compiled. 

After decisions have been given on the 
matter now referred to the Co-ordinating Com- 
mittee, the Eeonomic Directorate would propose 
to prepare the final plan embodying those 
decisions and including a description of the 
various features of the plan, such as disarma- 





supplies and services to this end will be arranged 





Capacity will be retained to produce annually 





to give the maximum production of coal. 


ment, re tions, post-war German economy, 
and the German balance of trade. 
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Industrial and Labour Notes 


Changes in Government Departments 


On Monday last, April lst, there came 
into effect some changes in the organisation of 
certain Government Departments which are 
specifically concerned with matters relating to 
industry. By these changes the Ministry of 
Aircraft Production has now been amalgamated 
with the Ministry of Supply, which will remain 
under the direction of Mr. John Wilmot. 

The Department of Overseas Trade has ceased 
to exist as a separate department, and its 
activities have been taken over by a newly 
formed Export Promotion Department of the 
Board of Trade. Mr. H. A. Marquand, who has 
hitherto acted as Secretary to the Department 
of Overseas Trade, has been appointed an addi- 
tional Parliamentary Secretary to the Board of 
Trade with the title of Secretary for Overseas 
Trade. As soon as circumstances permit, the 
Export Promotion Department will be housed 
at the Board of Trade, Millbank, S.W.1, but for 
the present all inquiries should be addressed to 
the Board of Trade Export Promotion Depart- 
ment, 35, Old Queen Street, S.W.1. The new 
Department will continue to afford all the 
facilities for exporters previously available in 
the Department of Overseas Trade. 

Another change dating from April Ist is that 
the title of the Ministry of War Transport has 
been changed to the Ministry of Transport. 


The Miners’ Charter 


As indicated on this page of our issue 
of March 22nd, the Minister of Fuel and Power, 
Mr. Shinwell, last week met representatives of 
the National Union of Mineworkers’ Executive 
to continue discussions on the proposals em- 
bodied in the Miners’ Charter. Particular points 
raised related to holidays with pay, the five-day 
week, and the future of the Essential Work 
Orders. 

During the discussions Mr. Shinwell stated 
that the members-designate of the National 
Coal Board would shortly proceed to prepare 
their plan for the future of the industry, and he 
suggested that the members-designate, in asso- 
ciation with representatives of the Ministry of 
Fuel and Power and the National Union of 
Mineworkers, should undertake a study of the 
points raised with the object of reaching agree- 
ment on measures which could be implemented 
when the National Coal Board assumed control 
of the industry. The Minister emphasised that 
he attached the greatest importance to the 
speedy establishment of good relations between 
the National Coal Board and the National Union 
of Mineworkers in co-operating to meet the 
future problems of the coal industry. Mr. Will 
Lawther, for the National Union of Mineworkers 
said that that body would do everything in its 
power to achieve such an objective. 

Unity in the Engineering Industry 

In his Presidential Address to the 
Engineering Industries’ Association on March 
27th, Lord Davidson appealed for united 
action by managements and workers in the engi- 
neering industry to bring about improved indus- 
trial relations and greater efficiency. He said 
that there were those who were foolish enough 
to believe that the controls and regulations of 
wartime, when costs were of secondary import- 
ance and there was no home or foreign competi- 
tion for the goods produced, could be equally 
applied in a world of competition, which existed 
to-day when costs were everything, when 
maximum production was vital, and when free- 
dom in enterprise and initiative must be given 
full play. The reconciliation of mechanisation 
to the fullest use of technical knowledge and 
skill was, Lord Davidson urged, a most 
important problem to which the engineer must 

turn his immediate attention. He felt that, 
leaving out of account wages and conditions of 
employment, there was a wide field which ought 
not to be examined in vacuo by the unions on 


a member of another team, he will be called in 
to give advice. 


been found for all groups, and industrialists who 
wish to make inquiries should do so to the 
Director of Production Efficiency Service, 
Board of Trade, Millbank, S.W.1. 
any problem which is limiting efficiency and 
increased production will be the special under- 
taking of the Service, which is available to any 
firm desiring its assistance, co-operation, and 





be examined by all the partners in industry, free 
from all prejudice, with the sole object of 
achieving the greatest efficiency in production. 

Lord Davidson expressed the belief that the 
Engineering Industries’ Association might well 
make history if it undertook as its first task the 
leadership in a movement towards co-operation 
with other engineering associations and of 
collaboration with the workers’ organisations on 
the basis which he had indicated. He welcomed 
the engineering unions’ approach to the situation 
when they proposed to the Government the 
appointment of an advisory council, comprising 
equal representation of the unions .and the 
employers under an independent chairman. 


A Trade Mission to Denmark 


An industrial mission, headed by Sir 
Guy Locock, Vice-President of the Federation 
of British Industries, has arrived in Denmark 
to discuss with the three leading industrial and 
commercial organisations there the nature of 
Denmark’s import requirements and how far 
Great Britain can meet them. The mission, 
which has the approval of the United Kingdom 
and Danish Governments, will spend a week in 
Copenhagen, and after discussions on general 
problems affecting the trade of the two coun- 
tries, talks will be held between the representa- 
tives of individual trades. 

The members of the mission, in addition to 
Sir Guy Locock, are :—Mr. C. 8. Bache, Hard- 
ware Trade Alliance; Mr. W. A. Barclay, 
Machine Tool Trades’ Association; Mr. S. 
Beddow, the Cotton Board; Mr. R. Colin 
Smith, British Iron and Steel Federation; Mr. 
W. H. Craig, Mining Association of Great 
Britain ; Mr. J. Davidson Pratt, Association of 
British Chemical Manufacturers; Mr. H. J. 
Lloyd, Agricultural Machinery Implement 
Manufacturers’ Export Group; Mr. L. McCly- 
mont, British Rayon Federation; and Mr. 
T. B. C. Thorneloe, Wholesale Clothing Manu- 
facturers’ Federation. Mr. R. C. G. Hunt- 
Taylor is acting as secretary to the mission. 


A Production Efficiency Service 


An announcement was made recently 
in the House of Commons by Sir Stafford Cripps 
concerning the establishment of a Board of 
Trade Production Efficiency Service. This 
organisation is being set up to assist the 
development of the most efficient production 
methods in every field from raw materials to 
the finished article for the home and export 
markets. The Director of the Production Effi- 
ciency Service is Mr. F. E. Chappell, who during 
the war was chairman of a similar board at the 
Ministry of Aircraft Production. With him 
there are to be twenty officers, men and women, 
selected for their practical experience of various 
branches of industry. 

Some further details of this Production Effi- 
ciency Service have now been made available 
by The Board of Trade Journal, which says that 
the twenty officers will work as four teams of 
five, and that they will be grouped regionally 
throughout the country, each team being 
responsible for three regions. The chief officer 
will be in the central office of the group, the 
second officer will be detached from the central 
office, and one officer will be allotted to each 
region. Knowledge will be pooled, and where it 
is found that the requisite knowledge is held by 


At present, office accommodation has not 


Advice on 





one hand and employers on the other, but should 


advice. 


Trade Union Discipline 


Commenting on trade union discipling 
in a recent issue of The Spectator, Mr. W. J, 
Brown, M.P., referred to the danger created by 
the slowness of the official trade union maching 
in dealing with the grievances of workers, 
Whilst the Prime Minister was right in saying 
that in Britain we had developed the machinery 
of conciliation and arbitration to a higher point 
than anywhere else in the world, it was, Mr, 
Brown remarked, a great weakness of this 
machinery that it operated with painful slow. 
ness. 

It was another weakness that the unions 
often kept their membership very ill-informed 
of what was happening through that machinery, 
Men would be patient under grievance if they 
felt that the union was doing its best, and that 
the machine was being worked as fast as possible, 
They became very impatient when nothing 
appeared to happen and when no explanation 
came from the union as to why this was so. 

If the unions were to keep control of the 
situation, Mr. Brown continued, they must dis. 
entangle themselves from the “ over-close 
embrace ’’ which had marked the years of war, 
They must put life and speed into the dry bones 
of the conciliation and arbitration machinery ; 
and, they must keep their membership better 
informed of their efforts on their behalf. 


The T.U.C. and Production Problems 


A statement of policy on problems of 
production was issued by the Trades Union 
Congress at the beginning of the week. It is 
the outcome of consideration given by the 
General Council to matters raised at the con- 
ference between union executives and members 
of the Government on March 6th, and opens with 
a general review of the proceedings at that 
conference. 

Transitional difficulties are referred to, and 
to meet them, the statement remarks, the 
T.U.C. has consistently advocated the main- 
tenance for as long as necessary of measures of 
public control, and has pointed out that work- 
people could not expect to be unaffected by the 
difficulties of the transitional period. Dealing 
with the need for increased exports, the T.U.C. 
comments that the real problem is to secure and 
pay for the imports needed to maintain our 
standard of life, and this demands public regu- 
lation and planning of our future trade as a 
whole. 

A review has been made of the steps being 
taken by the T.U.C. towards the achievement of 
the forty-hour five-day week, and the broad 
conclusions are that the establishment of this 
reform in Britain should be pursued principally 
as a matter of internal industrial and economic 
policy rather than as a matter of international 
agreement, and that the approach should be by 
a@ combination of voluntary and legislative 
methods. On the subject of a national wages 
policy, the statement declaresthat no responsible 
authority has attempted to set out in any detail 
the meaning of the phrase or its implications. 
The T.U.C. has no intention of seeking the 
adoption of any policy which would substan- 
tially modify the present position or impose 
limits upon the rights of the unions to engage in 
collective bargaining. 

With regard to manpower, it is considered 
that demobilisation under the Class “B” 
scheme might be increased. It is also deemed 
necessary to secure the return to industry of 
large numbers of women who have left, and no 
obstacles should be placed in the way of men 


over sixty-five continuing to work for the time 
being if they so desire. The employment of 
prisoners of war is approved on conditions set 
out with the object of protecting British labour. 
Another suggestion made is that in industries, 
both at national and workshop level, there 
should be committees dealing with production, 





welfare, and ancillary problems. 
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French Engineering News 
(From our French Correspondent) 


Paris, March 29th. 


A plan suppressing organisation committees, 
the Offices Professionels, and the central distri- 
puting office for industrial products is shortly 
to be laid before the Assembly. First reactions 
were favourable, but later comment points out 
that the move will not bring greater liberty, 
since the powers of these organisations will be 
transferred to the Ministries interested. These 
Ministries will also fix rates for each branch of 
industry and programmes for goods designated 
“nationally essential.”” State direction is thus 
being reinforced rather than relaxed. 

Formerly there was right of appeal to the 
Minister, but under the new plan direction will 
be by officials directly responsible to the 
Minister. The latter will control the distribu- 
tion of raw materials as follows :—There will be 
an individual distribution to concerns named 
by the Minister as of prime importance ; there 
will be @ secondary departmental distribution 
for all other concerns, which will receive allo- 
cations fixed by committees comprising repre- 
sentatives of employers’ unions, workers’ unions, 
and co-operatives. 

Complaints mostly centre round the arbitrari- 
ness of the plan. The Minister possesses almost 
uncontrolled power, from which there is no 
appeal. There is also a tendency to discriminate 
between large and small undertakings, the 
latter apparently being favoured by being able 
to exercise some control over distribution as 
allocated by departments. This, however, will 
largely depend on the constitution of the depart- 
ment committees. 

a *« + 


The newspaper Le Figaro has suggested that 
an International Exhibition should be held in 
Paris in 1950. In spite of current shortages, it 
is pointed out that France made a magnificent 
recovery from the 1870 war and was able to 
hold the Universal Exhibition in 1878. 

* * * 


France has always been alive to civil aviation 
possibilities, and there are signs that she now 
considers civil airways an essential of expansion, 
prosperity, and economic existence. In 1939 
the French aerial network covered 67,800 
kiloms., which was 13 per cent. of world air 
routes, and 33 per cent. of European routes. 
The percentage of traffic, however, was much 
smaller, being only 4 per cent. of the distance 
covered, while passengers carried were only 
3 per cent. of those transported in the world. 
During the war airfields and installations were 
ruined, manufacturing plants stopped working, 
and material was stolen. As soon as possible 
after the liberation the Minister for Air in 
de Gaulle’s Government put forward an ambi- 
tious plan for the recovery of French civil 
airways. The programme included the order of 
recent models from England and America, 
especially American machines, to the value of 
14 milliard francs. To this would have to be 
added the cost of the large four-engined 
American machines, which would have to be 
paid for out of foreign holdings. The present 
trend towards economy has now begun to make 
itself felt. Jules Moch, Minister of Public 
Works and Transport, has said quite clearly 
that it will be necessary to put a brake on 
certain ambitions, and has suggested that a 
42 per cent. reduction will be made in credits 
allowed for reconstruction. He wants well- 
organised, solid, well-equipped lines with a 
minimum of expense. It seems that the Ministry 
is itself divided between ambitions for French 
air lines and the expenses likely to be incurred, 
for Monsieur Moch has put forward the figure of 
3 milliard francs for the setting up of five 
principal airports and thirty-three secondaries. 

* * * 


Permits for an allocation of 35,000 tons of 
ferrous metal, which have been made to the 
S.N.C.F., have enabled important orders to be 
placed with French industry. They include 
over 300 steam engines of all types, 200 tenders, 
171 electric locomotives, 275 carriages, and 
11,500 trucks of various types. 


Notes and 


Memoranda 





Rail and Road 


G.W.R. “County” Locomorives.—Locomo- 
tives of the Great Western Railway ‘“‘ 1000” class 
are to be named after English and Welsh counties. 
The first -of these engines is called “‘ County of 
Middlesex,” and twenty-nine other locomotives of 
the class will be designated by county names in the 
near future. 


L.M.S. SatvaGe.—Two thousand tons of metal 
were salvaged by London Midland and Scottish 
Railway staff during last year. They also collected 
1614 tons of paper, 463 tons of timber, and 327 tons 
of rope and string; 378,767 bottles were salvaged 
and sent to the L.M.S. special reclamation depot at 
Manchester for sorting and disposal to bottling 
firms. 


Cuicaco RaILways AND SMOKE ABATEMENT.— 
Representatives of a number of American railways 
have promised the Chicago City Council’s Sub-Com- 
mittee on Smoke Abatement to adopt plans for 
reducing the smoke nuisance. A short time ago, 
Railway Age says, three railways were fined for 
contravening Chicago’s. smoke regulations. The 
Smoke Abatement Sub-Committee has been told 
that the railways have done everything in their 
power to avoid violating the city’s smoke ordinance, 
but their efforts have been hampered by an inability 
to obtain diesel-electric shunting engines. Chicago 
yards are also conducting a plan of education for 
locomotive crews on proper firing as a means of 
reducing smoke until such time as steam engines 
can be replaced with diesel-electric units. 


Air and Water 


Tue Liresoat Service.—During 1945, lifeboats 
of the Royal National Lifeboat Institution rescued 
553 lives. In the first four months of the year—up 
to the end of the war in Europe—they rescued 
223 lives, and in the remaining months of the 
year 330 were rescued. During the five months 
of the winter, from October, 1945, to February of 
this year, lifeboats were launched 241 times and 
rescued 314 lives. 


Crews’ ACCOMMODATION IN MERCHANT SHIPS.— 
The Institution of Naval Architects announces an 
award, to be known as the Watts Prize, for pro- 
posals for improving crews’ accommodation in 
merchant ships. The award, made possible by the 
generosity of Messrs. Watts, Watts and Co., ship- 
owners, is open to all members, associate members, 
associates, and students of the Institution. The 
first award of £25 to £50, according to merit, will be 
offered for the best proposal received by June 30th 
next, but the Council reserves the right to with- 
hold an award altogether should a proposal fail to 
reach a sufficiently high standard or be deemed 
impracticable and unacceptable. Proposals for 
improving crews’ accommodation may relate to 
new construction, or to modifying existing con- 
struction, and may be in the form of a written paper, 
an invention, design, plan, process, or product. In 
making the awards, the Council will have the advice 
of representatives of the National Maritime Board. 
Proposals should be sent to the Secretary of the 
Institution of Naval Architects, 10, Upper Belgrave 
Street, S.W.1. 


Miscellanea 

Tue Late Mr. T. S. SHELDRAKE.—We note with 
regret the death, at Cricklade, Wiltshire, on April 
2nd, of Mr. Thomas Swinborne Sheldrake, who 
until recently was editor of The Times Trade and 
Engineering. 

Power Station Fuer.—In a recent written 
reply, the Minister of Fuel and Power stated that 
in 1944—the latest period for which full information 
was available—5287 tons of fuel oil were used in 
steam power stations of authorised electricity under- 
takers, compared with 23,118,807 tons of coal.. It 
was estimated that, of the 37,000 million units of 
electricity generated at these stations in 1944, 17 
million were produced by oil-fired plants. 


Tix Attocations.—The Combined Tin Com- 
mittee has now made further interim allocations of 
tin metals to be operative immediately against 
requirements for the first half of 1946. The total 
quantity of tin metal in long tons made available 
by the Tin Committee to the various countries now 
stands as follows :—Canada, 1500; Denmark, 200, 
France, 4260; India, 960; Middle East, 350; 
Netherlands, 360; Norway, 220; South America, 





200 ; Sweden, 200 ; Switzerland, 400; U.N.R.R.A., 


3000 ; and U.S.A., 6650. A further interim alloca- 
tion to South America will be made at a later date. 
In general, the tonnages concerned will be made 
available from United Kingdom or Belgian sources 
of supply, and, in the case of South America, from 
the United States; also, however, in the case of 
Switzerland, 80 long tons may be obtained from the 
Netherlands under the terms of a trade agreement 
between the two countries. In the case of the 
United States, 2000 long tons may be obtained from 
Siam and 150 long tons from the Netherlands East 
Indies. Although the Committee takes account of 
the semis position in making’allocations of tin 
metal, it does not allocate semi-manufactures which 
may be obtained from any available source. 


CoNTROLS AND THE ENGINEERING INDUSTRY.— 
Following the transfer of matters affecting the engi- 
neering industry from the Board of Trade to the 
Ministry of Supply, a joint Order has been issued by 
the two departments formally transferring adminis- 
trative responsibility of the Control Orders involved. 
This Order is entitled ‘The Board of Trade and 
Ministry of Supply (Various Controls) Order, 1946 ” 
(S.R. & O., 1946, No. 401). It provides that any 
relevant licences issued prior to April Ist remain in 
force. 


INDUSTRIAL INTELLIGENCE FROM GERMANY.— 
The Board of Trade announces that it has been 
decided to bring over to this country not more than 
200 German scientists and technicians to work in a 
purely advisory capacity for a limited period. The 
object of this step is to secure for British industry the 
best industrial intelligence from Germany. Those 
chosen, all of them volunteers, will be research 
workers of exceptional brilliance or specialists in 
industrial techniques or processes likely to be of 
great interest and usefulness to British manufac- 
turers. These experts will be employed by the 
Government, which will lend them to trade associa- 
tions and research organisations, and all inventions or 
discoveries will be used for the benefit of industry 
as a whole. Under certain circumstances, oppor- 
tunities of practical research may best be given by 
attachment to a particular firm, but there is no 
question of any German worker holding a position of 
authority or of replacing any British worker. 
During their stay here, they will. be subject to the 
normal security safeguards attached to enemy aliens. 
Before final acceptance, the political background 
of each will be carefully examined. They will pay 
for their own board and lodging. The Government 
will grant them salaries sufficient to cover this 
expenditure and the maintenance of their families 
in Germany, and normal British income tax will be 
deducted. 


Tron AnD STEEL INstrTUTE.—The annual general 
meeting of the Iron and Steel Institute will be held 
at 4, Grosvenor Gardens, London, S.W.1, on 
Wednesday and Thursday, May Ist and 2nd, 1946. 
The first Hatfield Memorial Lecture will, by agree- 
ment with Sheffield University, be delivered by 
Dr. George B. Waterhouse, Professor Emeritus of 
the Massachusetts Institute of Technology, at the 
Institution of Civil Engineers, Great George Street, 
London, S.W.1, on Wednesday, May Ist, at 
8.30 p.m. Particulars will be circulated later. The 
morning session on May Ist will begin at 9.45 a.m., 
and after official business Dr. C. H. Desch, F.R.S., 
will be inducted as President and will deliver an 
address. There will also be a discussion on fuel 
economy in iron and steelworks based on the follow- 
ing papers :—‘‘ Fuel Problems in the Swedish Iron 
and Steel Industry,” by M. Tigerschiéld ; ‘‘ Problems 
in Fuel Efficiency,” by C. Hulse and R. J. Sarjant ; 
and ‘“ Fuel Utilisation in Iron and Steelworks,”’ by 
N. H. Turner and F. A. Gray. This discussion will 
be continued at the afternoon session at 2.30 p.m., 
at which there will also be a discussion on super- 
sonic testing based on the following paper :—“* The 
Detection of Cracks in Steel by Means of Supersonic 
Waves,” by C. H. Desch, F.R.S., D. O. Sproule, and 
W. J. Dawson. On Thursday, May 2nd, there will 
be a morning session at 9 a.m., when a discussion on 
the overheating of steel based on the following papers 
will take place :—‘‘Some Aspects of the Over- 
heating of Steel Drop Forgings,” by H. J. Merchant ; 
‘““The Overheating and Burning of Steels,” by A. 
Preece, A. Hartley, S. E. Mayer, and J. Nutting ; 
** Overheating and Burning of Nickel-Chromium- 
Molybdenum Steel,” by W. E. Goodrich; ‘Tho 
Effect of Oxygen on the Isothermal Trans- 
formations of Steel, and a Suggested Test for 
Burning,” by F. C. Thompson and L. R. Stanton ; 
and ‘“‘Some Experiments on Overheating;” by 
J. Woolman and H. W. Kirkby. A luncheon will 
follow at the Connaught Rooms, Great Queen 
Street, W.C.2, at 1 for 1.15 p.m. Tickets are L5s. 
per head, and application should be made before 





April 25th. 
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Forthcoming Engagements 


Secretaries of Institutions, S é&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


British Association of Chemists 
Wednesday, April 10th.—Gas Industries House, Gros- 
venor Place, W.1. “‘ Brains Trust.” 7 p.m. 
Chartered Surveyors’ Institution 
Wednesday, April 17th.—12, Great George Street, S.W.1. 
““Cost Investigation,” Sir Thomas Bennett. 
5.30 p.m. 
Derby Society of Engineers 
Monday, April 15th..—School of Art, Green Lane, Derby. 
“* Wheels Behind the Wheels,’’ S. L. Ireland. 7 p.m. 
Electrical Engineering Association 
Tuesday, April 9th.—Lonpon Brancu: S.E. London 
Technical Institute, Lewisham Way, S.E.4. ‘‘Struc- 
ture of Matter,” E. L. White. 8 p.m. 
Illuminating Engineering Society 
To-day, April 5th—BrirMincHamM CENTRE: Imperial 
Hotel, Birmingham. ‘ Post-War Street Lighting,” 
S. English. 5.30 p.m. 
Institute of British Foundrymen 
Saturday, April 6th.— Lancs Brancu: Engineers’ Club, 
Albert Square, Manchester. Annual general meet- 








ing. 3 p.m. 

Wednesday, April 10th.— BIRMINGHAM BRANCH: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. Annual general meeting. 7.30 p.m. 

Monday, April 15th—SHEFFIELD BrancH: Royal 
Victoria Hotel, Sheffield. Annual general meeting. 


-m. 
Institute of Marine Engineers 

Tuesday, April 9th.—85, The Minories, E.C.3. “ Engine- 
Room Lay-Out, with Special Reference to - Pipe- 
work,” G. Rochfort Grange. 5.30 p.m. 

Institute of Petroleum 

Tuesday, April 9th.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. General dis- 
cussion on Transformer Oil. 3 p.m. 


Institute of Transport 
Monday, April 8th.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Ocean 
Transport,” Maurice Hill. 5.30 p.m. 
Institute of Welding 
Wednesday, April 10th—W. Scottanp Brancu: 39, 
Elmbank Crescent, Glasgow. ‘‘ Fabrication and 
Welding of Bridging Equipment,”’ R. G. Braith- 
waite. 6.30 p.m. 
Thursday, April 11th.—N.E,. TYNESIDE BRANCH : Mining 
Institute, Neville Hall, Westgate Road, Newcastle- 


on-Tyne. ‘ Mild Steel Weld Metal from the Point 
of View of ‘Snow Flakes,’ Porosity, &c.,’’ H. F. 
Tremlett. 6.15 p.m. 

Friday, April 12th—-E. ScoTtanp Brancu: Heriot- 


Watt College, Chambers Street, Edinburgh. Annual 
rere meeting. “Technical Efficiency in the 
Welding Shop from Design to Inspection of the 
Finished Product,” F. Koenigsberger. 7.30 p.m.— 
BrrmincHaM Branco: James Watt Memorial 
Institute, Great Charles Street, Birmingham. 
Annual general meeting. 7 p.m.—LIVERPOOL 
BrancH: Technical College, Byrom Street, Liver- 
pool. Annual general meeting. 7 p.m. 
Institution of Automobile Engineers 

Tuesday, April 9th.—LuToON Branco: The George 
Hotel, Luton. ‘‘ Shock Absorbers and the Passenger 
Car,” P. R. Bailey. 7.30 p.m. 

Wednesday, April 10th—LoNDON GRapvUaTEs: 12, 
Hobart Place, S.W.1. ‘A Summary of the 
Development of Automobile Instruments,” A. J. 
Singleton. 6.30 p.m. CREWE Brancu: Rolls-Royce 
Canteen, Pymms Lane, Crewe. ‘‘ Combustion and 


Combustion Chamber Design,’’ M. Taylor. 7 p.m. 
Saturday, April 13th—MANcHESTER BrancH: Engi- 
neers’ Club, Albert Square, Manchester. ‘‘ Alumi- 


nium and the Automobile Engineer,” E. G. West. 
2.30 p.m. 


Institution of Chemical Engineers 

Saturday, April 6th.—N.W. Brancu: College of Tech- 
nology, Manchester. ‘ Liquid/Liquid Extraction : 
Removal of Acetone and Acetaldehyde from Vinyl 
Acetateavith Water in a Packed Column,” H. R. C. 
Pratt and S. T. Glover.. 3 p.m. 

Institution of Civil Engineers 

Tuesday, April 9th.—RatLway Section: Great George 
Street, S.W.1. “* Considerations Involved in 
Renewals of Permanent Way,” H. C. Orchard. 
5.30 p.m. 

Tuesday, April 16th.—Great George Street, S.W.1. 
“* Application of Soil Tests Results to the Design of 
Foundations,” Guthlac Wilson. 5.30 p.m. 


Institution of Electrical Engineers 

To-day, April 5th.—Savoy Place, Victoria Embankment, 
W.C.2. Symposium of papers on “ Degaussing.” 
5.30 p.m. 

Wednesday, April 10th._—TRANSMISSION SEcTION : Savoy 
Place, Victoria Embankment, W.C.2. ‘“ Rural 
Electrification: The Use of the Single-Phase 
System of Supply,” J. 8. Pickles and W. H. Wills. 
5.30 NT he CENTRE : Heriot-Watt College, 
Edinburgh. “Street Lighting,” E. C., Lennox. 


6 p.m. 

Thursday, April 11th.—InstTaLLations Section : Savoy 
Place, Victoria Embankment, W.C.2. ‘“‘ Coreless 
Induction Furnaces,” J. Marchbanks. 5.30 p.m. 

Friday, April 12th—N.E. Sruprents: Neville Hall, 


Westgate Road, Newcastle-on-Tyne. Annual general 


Saturday, April 6th.—Charing 
W.C.2. 


Dr. Fleming. 6 p.m. 
Royal Meteorological Society 
Monday, April 8th—Royal Institution, Albemarle 
Street, W.1. A conference on ‘“ Meteorological 
Factors in Radio Wave Propagation.” 2.15 p.m. 
Royal Society of Arts 


Wednesday, April 10th.—John Adam Street, Adelphi, 
W.C.2. 


p.m. 
Monday, April 15th.—John Adam Sireet, The Adelphi, 


Tuesday, April 9%h—N.W. Centre, School of Technology, 


Thursday, April 11th.—Engineers’ Club, Albert Square, 


tricity Offices, Whitehall Road, Leeds. 


2.30 p.m. 
Monday, April 15th.— MERSEY AND N. Waxes CENTRE : 
Royal Institution, Colquitt Street, 
Annual general meeting. 6 


W.C.2. 
Kyme. 


“A Modern Telephone Exchange,” R. C. 
7 p.m. 
Institution of Engineers-in-Charge 
Monday, A 
Fleet Street, E.C.4. 
6.30 p.m. 


Institution of Locomotive Engineers 


“*Glass,"” J. H. Partridge 


Storey’s Gate, S.W.1. 
Julian 8. Tritton. 5.30 p.m. 


Institution of Mechanical Engineers 


“The Evolution of a Tank 


Merritt. 5.30 p.m. 


Hotel, Swansea. 
Rocket Bomb (V2),” W. G. A. Perring. 6 p.m. 
Wednesday, April 10th.—E. Mipianps BrancH: Gains- 


Internal Combustion Engine Problems,” C. H. 
Bradbury. 7 p.m. WersTERN Brancn: Merchant 
Venturers’ Technical College, Unity Street, Bristol. 
“Modern Inspection Technique,” J. Loxham. 


7 p.m. 
PaaS April 12th.—Storey’s Gate, Westminster, S.W.1. 

“Quantity Production in the Heavy Industries,” 

G. M. Baker. 5.30 p.m. 
Saturday, April 13th.—S. Branon: Royal Pavilion, 
Brighton. ‘‘ Some Notes on the ‘ Merchant Navy’ 
Class Locomotives of the Southern Railway,” 
O. V. S. Bulleid. 2.30 p.m. 
Monday, April 15th.—GrapvuaTEs’ Section: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. ‘“ Hardness Testing,” R. D. Wright. 


7 p.m. 
Tuesday, April 16th.—MipLanp Brancn: James Watt 
Memorial Institute, Great Charles Street, Bir- 
mingham. Chairman’s Address, J. W. Danielson. 
5.30 p.m. 

Institution of Mining and Metallurgy 
Thursday, April 11th.—Geological Society, Burlington 
House, W.1. “A Survey of the Deeper Tin Zones 
in a Part of the Carn Brea Area, Cornwall,” Brian 
Llewellyn. 5 p.m. 


Institution of Production Engineers 
Tuesday, April 9th.—LuTON aND District SEcTION : 
Town Hall, Luton. ‘Drop Stamping,” C. J- 
Dadswell and Mr. Muirhead. 7 p.m. 


Institution of Sanitary Engineers 
Thursday, April 11th.—Caxton Hall, Caxton Street, 
8.W.1. ‘‘Site Investigation Applied to Sanitary 
Engineering,” A. J. Button. 6 p.m. 
Institution of Water Engineers 
Thursday, April 1lth._—S.E, Secrton: Inst. of Civil 
Engineers, Great George Street, 8.W.1. ‘‘ General 
Conditions of Contract,” G. MclIldowie; and 
“Maintenance of Pumping Plants, with Special 
Reference to the Keeping of Records and Statistics,” 


F. Wood. 2.30 p.m. 
Junior Institution of Engineers 
To-day, April 5th.—WesTerRN Grovur: Merchant 


Venturers’ Technical College, Unity Street, Bristol. 
“Machinery for the Brewery and ied T: el 
K. F. M. Friendship. _ 7.30 p.m. 
Saturday, April 6th—N.W. Secrion: Manchester 
Geographical Society, 16, St. Mary’s Parsonage, 
Manchester. ‘‘ Building a Tea Factory in Ceylon,” 
H. 8. Randall. 2.30 p.m. 
Friday, April 12th.—39, Victoria Street, 8.W.1. ‘“‘ Some 
Precision Measuring Machines,” N. J. Bowyer Lowe. 
6.30 p.m. 
Keighley Association of Engineers 
Friday, April 12th.—Devonshire Buildings, Devonshire 
Street, Keighley. ‘‘ The Development of British 
Jet Propulsion,” G. B. R. Fielden. 7.30 p.m. 
London Association of Engineers 

Cross Hotel, Strand, 

“ Differential Vacuum Steam Heating,” 
C. F. Assheton. 6.30 p.m. 

Royal Aeronautical Society 
Wednesday, April 10th.—Inst. of Civil Engineers, Great 
George Street, 8.W.1. ‘* The Silencing of Aircraft,” 


“Cast Iron in Contemporary Building and 
Engineering,” J. G. Pearce. 1.45 p.m 
W.C.2. ‘*The Evolution of Stage Lighting,” L. G. 
Applebee. 1.45 p.m. ’ 


Society of Instrument Technology 


Whitworth Street, Manchester. ‘‘ Industrial Instru- 
ments—General Résumé.” G. H. Campbell. 
7.30 p.m. 

Women’s Engineering Society 


Manchester. ‘Electric Motor.: Design for the 


Saturday, April 13th.—N. Miputanp Stupents: Elec- 
| “ Variable- 
hase Induction Motors,’”’ H. Moorhouse 


Liverpool. 
p.m.—LonpDon 
StupENTs: Savoy Place, Victoria Embankment, 


pril 8th.—St. Bride's Institute, Bride Lane, 


Wednesday, April 10th.—Inst. of Mechanical Engineers, 
“Locomotive Limitations,” 


To-day, April 5th.—Storey’s Gate, Westminster, 8.W.1. 
Transmission,’ H. E. 


Saturday, April 6th.—S. Branou: Civic Centre, South- 


ampton, ‘“‘ Future Electricity Generation,” J. H. 
Harris. oye Sar 
Tuesday, April 9th.—S. Wares Branca: Mackworth 


“The Mechanism of the German 


borough Engineering Society, Gainsborough. ‘‘Some 


Personal and Business 


Mr. H. W. Bowen, M.I. Mech. E., has been 
appointed managing director of E.M.I. Factories, 
Ltd. 


Mr. E. N. PLowpEn has been released from his 
post as Chief Executive in the Ministry of Aircraft, 
Production. 

Mr. J. J. P. Mackenziz, M.I. Mech. E., has been 
appointed Yorkshire area sales representative of 
. | Hadfields Ltd. 

Mr. Jack Witson has been appointed to the 

irmingham branch sales department of Johnson 
and Phillips, Ltd. 

Caprarmy W. H. Leecp has been appointed 
Submarine Superintendent of the Post Office Engi. 
neering Department. 

Mr. A. E. MELLERUP has retired from the board of 
R. A. Lister and Co., Ltd., after fifty-two years 
service with the firm. . 

Mr. Ben ApaM, M. Inst. C.E., has relinquished 
his appointment as Director of Civil Engineering 
(Special), Ministry of Supply. 

ENGLIsH STEEL Corporation, Ltd., has opened 
@ new sales centre at 43, Gallowtreegate, Leicester, 
in charge of Mr. Brian T. Good. 

Messier AIRCRAFT EQuiPMEntT, Ltd., Warring. 
ton, announces that its name has been changed to 
Electro-Hydraulics (Messier), Ltd. 

D. Mrrcwett anp Co., Ltd., Keighley, have 
moved their London office from Kingston-on. 
Thames to 44-45, Tower Hill, E.C.3. 

Tue Tuse InvEsTMENTS GrovuP has appointed 
Mr. J. D. S. Muirhead as resident technical adviser 
and representative throughout India. 

Mr. 8. F. Stewarp has been released from the 
position of Director-General of Machine Tools, 
Ministry of Supply, on his return to industry. 
Mr. E. H. Lovett has been appointed a director 
of the Avon India Rubber Company, Ltd. Dr. 
J. G. Mackay has been appointed works director. 
MaJsor-GENERAL J. S. CRAWFORD is joining the 
board of Guy Motors, Ltd., and is to take up the 
position of director resident in London on June Ist. 
Lorp SanpHuRsT has accepted office as Chairman 
of the British Road Federation in place of Mr. G, N, 
Wilson, who has retired owing to pressure of other 
work. 

Tue LEEDS AND Braprorp Borer Company, 
Ltd., announces that its London office address is 
now 44-45, Tower Hill, E.C.3 (telephone, Royal 
1461). 

RusHworTH anv Co. announce that their London 
office has been transferred from Kingston-on- 
Thames to 44-45, Tower Hill, E.C.3 (telephone, 
Royal 1461). 

Mr. R. D. Burn has been released from his duties 
as Director of Non-Ferrous Metals, Ministry of 
Supply. Mr. A. G. Charles has been appointed to 
succeed him. 

Sim Artuur STREET, Permanent Secretary of the 
Control Office for Germany and Austria, has been 
selected for appointment as Vice-Chairman of the 
National Coal Board. 

Mr. K. G. Lampson has been released from his 
duties as Deputy Iron and Steel Controller, Ministry 
of Supply, but will continue to act in an advisory 
capacity to the Controller. 

Mr. F. Worton and Mr. W. Denton have been 
appointed works managers of Brown Bayley’s 
Steelworks, Ltd., Sheffield. Mr. H. Bull continues 
in the position of works director. 

Pye Lp. has acquired the scientific instrument 
manufacturing business of W. G. Pye and Co., Ltd., 
Granta Works, Cambridge. Mr. Harold J. Pye will 
continue to act as managing director of the latter 
company. 

Masor-GENERAL Sir Lestig HAMLYN WILLIAMS 
has joined the board of Rootes Ltd. and will act as 
general manager of the new London sales and service 
depot of the Rootes group at Barlby Road, North 
Kensington, W.10. 

Tue Minister or Suppity has appointed Pro- 
fessor Sydney Goldstein, F.R.S., to be Chairman of 
the Aeronautical Research Council in place of 
Professor Sir Melvill Jones, who has retired on 
account of ill-health. 

Txos. FirtH anpD JouN Brown, Ltd., have 
appointed Mr. E. 8. Gregory and Mr. W. J. Davies 
to be their sales representatives in South Wales, 
and have opened a branch office at 106, Bute Street, 
Docks, Cardiff (telephone, Cardiff 2622). 

Messrs. RENDEL, PALMER AND TRITTON, consult- 
ing engineers, announce that they have taken into 
partnership the following members of their staff :— 
Mr..A. J. Clark, M. Inst. C.E., Mr. F. A. Greaves, 
M. Inst. C.E., Mr. E. Bateson, M. Inst. C.E., Mr. J. 
Cuerel, M. Inst. C.E., and Mr. J. E. G. Palmer, 
M. Inst. C.E. Mr. A. T. Best, M. Inst. C.E., Mr. 
B. P. Ellis, M. Inst. C.E., and Mr. P. Hackforth 








meeting. 6.30 p.m. 


Job,” Miss D. Smith. 6.39 p.m. 


have been appointed ‘consultants. 
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Po maces 


. A Seven-Day Journal 


A Conference on Machinability 


Just over @ year ago a suggestion was made 
that the Institution of Mechanical Engineers 
might revive the activities of the Cutting Tools 
Research Committee by inaugurating systematic 
co-operative research on machinability of a 
fundamental character, and by organising a 
conference covering various aspects of machin- 
ability. A sub-committee has considered the 
matter in detail, and arrangements have been 
made to hold a one-day conference at the 
Institution building, Storey’s Gate, West- 
minster, S.W.1, on Friday, May 24th. Two 
groups of papers will be presented at the morn- 

session, which will open at 10.30 a.m. and 
two at the afternoon session,‘ beginning at 
2.30 p.m. The papers in Group I are “‘ Machin- 
ability and Structure of Ferrous Materials,” by 
Dr. C. Sykes; “Relation of Structure to 
Machinability : Non-Ferrous Metallurgy,” by 
Mr. A. J. Murphy ; and “ The Mechanics of the 
Cutting Operation,” by Professor R. N. Arnold 
and Dr. G. A. Hankins. Papers in Group II 
deal with testing methods, and include “ Testing 
Methods using Pendulum Machines,” by Mr. 
A. 8. Kenneford; ‘‘ Notes on Machinability 
Testing Apparatus and Tests Carried Out at 
the Naval Ordnance Inspection Department, 
Sheffield,’ by Captain D. W. G. Curry, R.N.; 
“Standardisation: of Tools for Machinability 
Tests,’ by Lieut. C. H. Booth, R.N. (Ret.) ; 
“A Tentative Method of Assessment of Machin- 
ability,’’ by Mr. C. W. George ; and “‘ Tool Wear 
as @ Measure of Machinability,” by Mr. C. 
Eatough. Papers in Group III are “ The Effect 
of Speed, Feed, and Angle on Machinability,”’ by 
Mr. C. F. Roby ; ‘“‘ Tool Materials,” by Mr. J. E. 
Attwood; and ‘Cutting Fluids and Chip- 
breakers, &c.,” by Mr. W. A. Carter; while 
those in Group IV relate to machinability in 
relation to economy of production, and include 
“Heavy Engineering,” by Mr. G. M. Baker ; 
“Medium Engineering,” by Mr. L. Johnstone ; 
and “ Light Engineering,” by Mr. P. C. Red- 
wood. The papers will be presented in brief 
by reporters for each group, after which the 
conference will be open for general discussion. 
The Civil Aviation Bill 
TuE text of the Government’s Civil Aviation 
Bill was published at the end of last week. The 
two main purposes of the Bill are to provide 
for the development of air transport services 
by three corporations operating under public 
control, and to secure the provision of aero- 
dromes for such services. ‘Two new corpora- 
tions—the British European Airways Corpora- 
tion and the British South American Airways 
Corporation—are to be formed, the members 
of which are to be appointed by the Minister of 
Civil Aviation. The third corporation is the 
British Overseas Airways Corporation, estab- 
lished by Act of Parliament in 1939. The three 
corporations are to provide air transport services 
and to do other forms of aerial work in any part 
of the world. They are to have power to do 
whatever is ni for carrying out their 
functions, and they are also to have power to 
acquire or promote other air transport under- 
takings or to hold stock, shares, or any financial 
interest in such undertakings. The three 
corporations and their associates are to have 
the exclusive privilege of operating scheduled 
air transport services within the United King- 
dom and to and from the United Kingdom. The 
only scheduled services to be excepted are those 
operated in accordance with inter-governmental 
agreements by undertakings whose principal 
place of business is outside the United Kingdom, 
and any services operated for giving instruction 
in flying and aircrew duties, or for ambulance 
or rescue purposes. The corporations and their 
associates are not to have exclusive rights to do 
charter work or other forms of aerial work, 
and the Minister is to have power to obtain 
information regarding air transport services 
for the purpose of ascertaining whether an 


£43,500,000. 
factories during the war years, no less than 


country. The Minister announced that he had 
established a Machine Tool Advisory Council 
within the new Engineering Industries Division 
of the Ministry of Supply. The Council, the 
constitution of which is given on another page 
of this issue, is charged with the duty of 
advising on measures necessary to 
and maintain an adequate and healthy British 
machine tool industry in the interests of our 
security and industrial efficiency. A similar 
Council, working closely with the Machine 
Tool Advisory Council, will be set up to deal 
with the gauge and tool industries. 


House of Commons on Monday, April 8th. a 
debate on the use of fuel oil by* British industry 
was introduced by Mr. F. J. Erroll. 
Minister of Fuel and Power, Mr. Shinwell, in 
winding up the debate, said that much of the 
fuel oil produced was now being used by both 
the British and United States navies in the 
Pacific, and much was also required for other 


shipping purposes. 


towards the end of the year ample supplies of 
fuel oil would be available, and he was anxious 
to encourage a greater use of fuel oil for indus- 
trial purposes. In March the consumption of 


ing scheduled services. Each of the corpora- 
tions is to appoint such advisory or executive 
committees as are necessary, including com- 
mittees for particular areas, and the Minister 
is to have general power to give to the corpora- 
tions such directions regarding the exercise of 
their functions as he may from time to time 
think necessary in the public interest. The 
Bill also sets out the powers of the Minister in 
relation to acquiring land for aerodromes and 
other civil aviation purposes,’ and makes a 
number of general, miscellaneous, and supple- 
mental provisions. The cost of acquiring land 
and rights over land for aerodromes and other 
purposes cannot at present be estimated 





including the cost of acquiring land for the 
London Airport. 


Machine Tool Trades Association 
Luncheon 


THE Machine Tool Trades Association gave 
a luncheon in London on Tuesday, April 9th, 
with Mr. J. Holland Goddard, the Acting Pre- 
sident, in the chair. In his speech following the 
luncheon, Mr. Holland Goddard stressed the 
fact that the basis of this country’s machine 
tool industry was its own enterprise and inven- 
tive genius. He pointed out that even under 
present conditions our prices were lower than 
those for equivalent machine tools supplied by 
the United States. At present manufacturers 
were greatly concerned over the increasing 
numbers of machines being brought into this 
country, and being applied for, as part of the 
reparations from Germany. The speaker con- 
tended that it would be far better to let such 
machines go to countries which had been 
despoiled by our late enemies. Discussing 
research, he said that a new body, to be known 
as the Production Engineering Research Asso- 
ciation, had been formed to serve the machine 
tool industry. In replying to this speech, the 
Right Hon. John Wilmot, Minister of Supply 
and Aircraft Production, thanked the industry 
for its outstanding work during the war years. 
He gave some interesting figures to demonstrate 
the growth of the industry since 1935. In that 
year we produced £6,500,000 worth of machine 
tools, by 1939 this value had increased to 
£16,000,000, whilst in the peak production year 
of 1942 home production was to the value of 
It was estimated that of some 
460,000 new machine tools installed in British 


380,000, or 82 per cent., were made in this 


promote 


Fuel Oil 


On the motion for the adjournment of the 


The 


He hoped, however, that 





operator has infringed the privilege of provid- 





fuel oil for industrial purposes was between 


25 and 30 per cent. higher than it was in 
September last, and he hoped there would be 
greater expansion towards the end of this year. 
Industrialists could rest assured that if they 
did convert their boilers from coal to oil firing, 
the Government would render them every 
possible assistance to secure an ample supply of 
fuel oil. Another reason why the use of fuel 
cil should be encouraged, Mr. Shinwell con- 
tinued, was that coal was still in short supply 
and would continue, at any rate for industrial 
purposes, in short supply for some time. Oil 
must not be regarded as a rival to coal, but as a 
co-partner to assist as far as possible in pro- 
viding the fuel required for industrial purposes. 


reliably, but it is thought that the total amount | - 
involved may be of the order of £20,000,000, 


The Institute of Fuel 


Ir is announced by the Institute of Fuel that 
Mr. P. C. Pope, who, we may recall, has been 
the secretary from its earliest days, has resigned 
from that office, and will in future act as adviser 
to the Institute. In token of the energy and 
enthusiasm which Mr. Pope has always devoted 
to the work of tne Institute and to fuel tech- 
nology in general, the Council of the Institute 
has unanimously recommended him for election 
as an Honorary Member. Mr. Pope will be 
succeeded by Mr. R. W. Reynolds-Davies, B.Sc., 
M.I. Chem. E., F.S.8., who was appointed 
deputy secretary to the Institute of Fuel on 
October Ist last. Mr. Reynolds-Davies received 
his technical education at University College, 
Cardiff, and the South Wales School of Mines, 
and he has also had a wide experience as a 
chemical engineer and fuel technologist. His 
first industrial experience was gained on the 
coke oven plant of the Cambrian Combine, 
which is now merged with Powell Duffryn 
Associated Collieries, Ltd. Later on he was 
assistant to the late Dr. W. R. Ormandy, and 
worked on problems connected with power 
alcohol and various petroleum products. This 
work was followed by a period of nine years as 
one of the chemical plant managers of British 
Industrial Solvents, Ltd. For the three years 


previous to his joining the Institute of Fuel, 


Mr. Reynolds-Davies was manager of the 


development department of the Royal Ordnance 
Factory at Bridgend. - 


British Shipbuilding Outlook 
In his chairman’s address at the forty-third 


annual general meeting of Swan, Hunter and 
Wigham Richardson, Ltd., which took place 
last week in Newcastle-upon-Tyne, Sir Philip 
Wigham Richardson, said that the imme- 
diate outlook for the British shipbuilding 
industry indicated that there would be good 
employment in the replacement of war losses. 
Particularly was this so in the high-class 
passenger, tanker, cargo liner, and specialty 
types of ships in which the company and its 
associated concerns had always specialised. 
The industry’s export orders for ships in which 
the company had had a substantial share now 
totalled over £30,000,000, which was a very 
creditable contribution to the export drive. 
The recent cancellations of British warship 
orders have made available earlier turns on the 
building berths than previously seemed possible, 
and that factor was of the greatest assistance in 
facilitating .the replacement of the British 
mercantile marine, as well as obtaining con- 
tracts from abroad. The company’s extensive 
yards in the Tyne and the Clyde were fully 
occupied, and there is likely to be ship-repair 
work for some time to come. Further expendi- 
ture was contemplated in order to keep the 
position the company had always held as one 
of the leading firms in the shipbuilding industry 
of our country. In this connection he thought 
that it was of interest to mention that for the 
ten years ended last December the expenditure 
incurred or authorised for improvements at 
the company’s Tyne works alone, and excluding 
expenditure incurred by associated or sub- 





sidiary companies, amounted to about £650,000, 
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Percolation Under Aprons of Irrigation 


Works 


By S. LELIAVSKY 


BEY, M. Inst. C.E.* 


No. I 


— article gives in an elementary form a 
brief summary of various investigations 
referring to filtering under aprons. It is 
largely based on a lecture delivered at the 
Civil Engineering Society of the Royal School 
of Engineering (now Engineering Faculty of 
the Fouad-el-Awal University) in Cairo in 
1929, and published then in an Egyptian 
magazine. Whilst the original text has been 
modified to cover the additional information 
on the subject, which came to light in the 
intervening period, it is, nevertheless, a fact, 
on which particular stress is laid by the 
author, that the basic conclusions reached at 
the time when the lecture was delivered, are 
not affected by anything that occurred in 
the interim, 





In many cases the apron represents one of 
the most important parts of an irrigation 
work. The design of the apron is directly 
dependent on the possibilities of percolation 
in the porous soil upon which the work is 
built. In practice, the design of the apron 
is generally made (in Egypt and India) accord- 
ing to the theory or method of Bligh.' It is 
hardly necessary to give the details of the 
method, for it is very simple and is well 
known to the majority of irrigation engineers, 
but to explain the subject better it will be 
useful to sum up its essential points. Bligh 
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assumes that the hydraulic slope or gradient 
is constant throughout the length a, b, c, d 
(see Fig. 1). It follows therefore that the 
velocity of filtration, which must be propor- 
tional to the gradient, is also constant. 
Thus the gradient diagram is represented by 
a triangle, the base of which is equal to the 
length a, b, c,d. This length is termed “ the 
creep,” and generally denoted by the letter L. 
It is meant to represent the length of the 
path followed by a filtering particle of 
water. The upward pressure of water upon 
the underside of the apron is consequently 
equivalent to the trapezium 5, 6,, c, ¢ (see 
Fig. 1). Bligh believes that the apron is 


safe against undermining if the ratio a= 


is not less than a certain value? ; for instance, 
for some Indian soils c=12 to 15, whereas 
for the Nile c=18 to 24, and so on. The 
second condition of equilibrium is that the 
weight of the apron must be sufficient to 
counterbalance the upward pressure repre- 

* Director, Designing Service, Reservoirs and Nile 
Barrages Department, Ministry of Public Works, Cairo, 


Egypt. 

1“*The Practical Design of Irrigation Works,” by 
Bligh. 

2H is the ‘‘ head” or difference of levels upstream 
and downstream of the work. 





sented by the trapezium }, },,.¢, ¢. With 
respect® to what follows, it is essential to 
note that according to Bligh the safe value 
of c cannot be determined from direct experi- 
ments, but only from observations of actual 
structures. 

Now why should it not be determined from 
experiments? In fact, it is quite natural 
to believe that should a horizontal or vertical 
pipe be filled with sand, as shown in Fig. 2, 
and subjected to the effect of a gradually 
increasing head H, then a limit of H could 
be found at which the sand would be blown 
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out or washed away. Knowing the length 
of percolation L and the critical value of H, 


the dangerous value of c= could thus be 


determined. Various experiments of this 
kind have, in fact, been made at different 
times, but conclusive results have been 
obtained only by Terzaghi (1925). The 
results of the earlier experiments of Beres- 
ford, Russel, Morley Parker were very dis- 
cordant, but the following general conclu- 
sions could be reached :— 

(1) Higher velocities were generally required 
to blow out the sand in vertical pipes than in 
horizontal pipes. 

(2) In vertical pipes the critical value of the 
coefficient c was much lower than Bligh 
assumed to be safe. 

(3) When horizontal pipes were experi- 
mented with it was nearly impossible to 
arrive at even approximate conclusions 
as to the value of c. 

To show how great was the disagreement 
between the results obtained by different 
investigators, the author might mention an 
experiment with which he was associated in 
1921, carried out by the Egyptian Irrigation 
Projects Department, when a _ horizontal 
pipe, filled with sand, remained under pres- 
sure for several months, although c was not 
more than about 1-0. Naturally, one is 
inclined to suspect that the value of c is 
not the only factor on which depends the 
property of the soil to resist the destructive 
action of percolation. It will be shown, 
further, that the difference in the results of 
various experiments with horizontal pipes 
was not only dependent on the types of the 
soils used, but mainly on the manners in 
which the experiments themselves were 
carried out. 

Contrary to the earlier experiments, the 


* Taking into account that the weight of a body 
immersed in water is less than its weight in air, by the 








weight of water of volume equal to the volume immersed. 





results obtained by Professor Terzaghi wer, 
in close agreement with a very simple ang 
sound principle of stability. One of the 
interesting features of these experiment, 
was that, besides tests on cylindrical Pipes 
he also used conical pipes. To explain the 
significance of the results obtained on such 
pipes it will be necessary briefly to outline 
the basis of the underlying theoretical cop. 
ceptions. For sake of simplicity the case of 
horizontal motion will be considered, ang 
the essential basis of the theory will be 
explained in a somewhat different way from 
that adopted by Professor Terzaghi. 

Let us consider an infinitely small cylinder 
(see Fig. 3), the axis of which is horizontal. 
Let da denote its sectional area and let dz 
be its length. The volume of the cylinder 
will be da dx. Further, the following 
notation will be used :— 


y, specific weight of water. 


p, water pressure at the left end of the 
cylinder. 
p-+dp, water pressure at the right end of 
the cylinder 
h= 4 head of pressure at the left end of the 
Y  eylinder 
+d 
hidh= Pa? head of pressure at the right end 
Y of the cylinder. 


€, porosity of the material; that is, 
the ratio which the volume of 
voids bears to the total volume, 
V1, Specific weight of sand grains= 
about 2-65 y. 
s, hydraulic gradient. 

Note that the motion of water is supposed 
to be from left to right. The loss of head 

over the length of the cylinder is then 


h—(h+dh)=—dh. 
Dividing this by dz, we find the slope or 
hydraulic gradient 
# _dh 
dx 
Let us now calculate the forces which act 
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on the cylinder. First consider the forces 
perpendicular to the axis. These are :— 

(1) The weight of the water in between the 
grains. The volume of the voids is « dz da, 
therefore this force is equal to 

y «dx da. 
(2) The weight of the particles of the soil 
V1 (1 —e) dx da. 


(3) The upward water pressure acting“on 


Achimedian principle, this force is equal to 
y dx da, 
and is acting upwards. 
The resultant of these three forces will be 
y edz da+-y, (l—e) dz da—y dx da 
=(1—e) (y,—y) dx da, 
which per unit of volume gives 

w=(1—e) (y,—y). 
It will be observed that this is equivalent 
to the specific weight of a porous material 
submerged in water, due account having 
been taken of the effect of flotation. 


It will now be shown that an analogous 
expression may be used to represent the 





effect of the filtering water. Namely, taking 


the surface of the cylinder. According to the . 
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she forces which are parallel to the cylinder, 


we have 
(1) Force acting on the left end 


pda=yh da. 
(2) Force acting on the right end 
(p-+dp) da=y (h+dh) da. 
The resultant of these two forces is 
y hda—y (h+-dh) da=—y dh da, 

which per unit of volume gives 

ydhda ___— dh 
~“dadz "dx 
where z is the axial component of the hydrau- 
lic infinitesimal force. 


Now, 
finally obtain z=s y. 

This formula is the essential basis of 
Terzaghi’s solution of the problem. In 


words it reads as follows :—The action of 
water on the porous material through which 


“= 


, dh 
remembering that s=— a’ we 
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it percolates, can be represented by a force 
which, per unit volume, is equal to the 
gradient multiplied by the specific weight 
of water, and acts in the same direction as the 
flow. The solution is general; that is to 
say, it holds good whether the velocity be 
constant or varied from point to point. 

Resolving w and z, as illustrated in Fig. 4, 
we obtain the resultant r. 

We have taken into account all the forces 
acting on the cylinder, except the pressure 
of the surrounding sand particles on its 
periphery. Therefore, if the cylinder remains 
in equilibrium, the resultant of this pressure 
must be exactly equal and opposite to 
rdadz, or, which means the same, 7 da dz 
represents the pressure which the cylinder 
exerts on the surrounding particles. 

Should a certain volume of sand N be 
subjected to the effect of percolation, the 
force acting will therefore be 

pa 


R= | r dn, 
oO 


where dn=da dx is the volume of the 
infinitely small cylinder. 

Turning now to the quoted experiments on 
horizontal cylindrical pipes, it should be 
noted that in this case the velocity of the 
filtering water is the same in any section of 
the pipe. The gradient is therefore constant, 
and all the forces z are parallel. Hence, if 
water is forced to filter through the sand in 
a horizontal pipe, the effect will be similar 
to the hypothetical case in which the pipe 
was turned round, as shown in Fig. 5. On 
looking at the figure, it will be evident that 
the stability of the sand is mainly dependent 
on the shape of the sand surface in ab. 
Should the slope a6 be greater than the 
natural slope (which a sand mass assumes 
under water), a settlement at this point would 
occur, and as soon as equilibrium were 
destroyed, the rest of the sand would follow, 
and all the mass of the filling gradually start 





4 In Professor Terzaghi’s treatise this force is assumed 
equivalent to the hydraulic slope, which comes to the 
same if y= 1-00. 


to move. This is one of the main causes of 
the inconsistency in the results of experi- 
ments with horizontal pipes. As the details 
of the arrangements of the downstream ends 
of the fillings used in different experiments 
were not the same, the results could not have 
been concordant. 

There is another reason also which makes 
it rather difficult to arrive at any practical 
conclusions from experiments on long hori- 
zontal pipes, for a considerable amount of 
friction must necessarily develop in between 
the sand and the inner surface of such pipes. 
This friction will act in a direction opposite 
to the direction of the forces z, and will there- 
fore prevent the sand from moving, or 
eventually will delay the moment when the 
movement begins. It follows that under an 
apron the failure would take place at an 
earlier stage than in a pipe, so that for prac- 
tical purposes the experiments with long 
pipes are obviously of little value. The 
amount of friction depends on the intensity 
of the pressure exercised by the sand on the 
walls of the pipe, which, in turn, depends 
on z, but it will also be dependent on the 
manner in which the filling of the pipe had 
been performed. To prevent the existence 
of void spaces in the pipe, it is sometimes 
necessary closely to ram the sand, and as 
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this must necessarily affect the friction, the 
results will still more be discordant. 

The equation z=ys developed for the 
case of horizontal motion, can easily be 
shown to apply to any type of filtering, 
although the demonstration would then be 
slightly longer. In the theory relating thereto 
the analysis of two types of curves is of 
particular importance. These curves are 
(1) the stream lines and (2) the lines of 
constant head. 

With reference to Fig 6, let AB, A,B,, 
A,B,, and A,B, be a series of stream lines, 
and let C D, C,D,, C.D, . . . be @ correspond- 
ing set of lines of constant head. We will 
suppose that the motion is two-dimensional, 
viz., that it takes place in a system of planes 
parallel to the plane of the drawing. Each of 
the lines in Fig. 6 may then be taken to 
represent the cross section of a surface, 
which is either a “stream surface” or a 
“surface of constant head.” In what 
follows it will be assumed that at right angles 
to the drawing the width of the space occupied 


be easily shown that the discharge in between 
two stream lines is constant, viz., that the 
same amount of water passes in a unit of 
time in between the points A and A, as in 
between B and B, or FE and E, or F and F,, 
and so on. As concerns the lines C D, C,D,, 
&c., the term “lines of constant head” 
signifies that if a series of water manometers 
had been installed in such a manner that 
their lower ends fell on one of these liries, 
then the water surface in all these mano- 
meters would have been at the same level, as 
indicated by dotted lines in Fig. 6. The 
lines of constant head.can also be referred 
to as “ equipotential lines.” On the other 
hand, a stream line can be described as the 
path followed by a particle of water filtering 
through the material. In text-books on 
hydrodynamics it is shown that the stream 
lines. intersect the lines of constant head 
always at right angles. Thus, for instance, 
the tangent to A,B, drawn through the point 
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E, is perpendicular to the tangent to C,D, 
drawn through the same point. 

In preparing a diagram of stream lines it 
is convenient to draw them in such a way 
that the constant discharge passing between 
A B and A,B, should be equal to the constant 
discharge passing between A,B, and A,B,, 
and so on. Then, the space in between any 
two stream lines in the diagram will be 
inversely proportional to the velocity, which 
means that where the lines are closer, the 
velocity is higher. On the other hand, if 
the lines of constant head are drawn in such 
a way that the difference of head between them 
is always constant, then the width of the space 
in between two lines of constant head is in- 
versely proportional to the hydraulic gradient. 
Now the velocity must at any point be 
proportional to the gradient. Therefore con- 
centration of stream lines will coincide with 
concentration of lines of constant head. 
Thus the intensity of the water flow in the 
different points of the field investigated will 
be seen directly from a glance at such a 
chart. It will be explained later how the 
chart is computed. For the present it will 
be assumed that the location of the stream 
lines is known. Then by placing the element- 
ary cylinder which was referred to earlier 
in such a position that its axis coincides with 
an infinitely small portion of the stream line 
(see Fig. 6), it can be shown that the force z 
is again equal to ys, and is tangential to the 
stream line. Of course, in calculating s,-the 
lengths are to be measured along the stream 
line. Combining the forces z with the corre- 
sponding forces w (these are all equal, if the 
porous material is uniform), we shall obtain 
the resultant forces r. Each of the latter 
forces is a characteristic of the local con- 
ditions at any given point. For the equili- 
brium of the porous material there must exist 





5 This is precisely similar to the assumptions made in 
checking graphically the stability of a retaining wall, 
when the section shown in the drawing is assumed to 








by the porous material is unity.’ It can then 


represent a unit width of the wall. 
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a wall or a foundation surface capable of 


withstanding the resultant of all the forces r. 
Symbolically, this resultant is expressed 


R=vV V*+H?, 


v-[ r cos a dn 
Oo 


| r cos B dn. 


i 
are its vertical and horizontal components. 


where 


and 


axis of co-ordinates, whereas 8 is the angle 
in between these forces and the horizontal, 
so that 

a=90 deg.—f. 


The integration must be performed over 
all the volume of the pervious material 
N. Approximate and graphical methods 
can be used, but it is then necessary to 
find beforehand the position of the stream 
lines. 





(To be continued) 








The Evolution of Radiolocation® 


By SIR ROBERT WATSON-WATT, C.B., F.R.S., M.I.E.E.t 
No. Il—(Continued from page 321, April 5th) 


THE MILESTONES OF EVOLUTION 


ROUND dozen of the technical mile- 
stones in the evolution of radar may be 
cited briefly and given very rough dates to 
set the time scale of that evolution. 
Monostatic Working.—The first “‘ pros- 
pectus ” of radiolocation, in February, 1935, 
had proposed location by measurements of 
distance from two or more statioas, to be 
supplemented by cathode ray direction- 
finding and height-finding. The lack of 
direction-finding aerials of adequate sensi- 
tivity has already been mentioned, and it was 
a source of grave concern in the first few 
months of planning that the range-cutting 
method was liable to give quite false indica- 
tions through the association of a range from 
station X on aircraft A with one from station 
Y on aircraft B to give an apparent fix on 
@ non-existent aircraft C. It was therefore 
@ major landmark in progress when, in the 
autumn of 1935, it was established that range, 
bearing, and angle of elevation could be 
measured and unambiguously associated, for 
each of a large number of aircraft, by a single 
combined transmitting and receiving station. 
The monostatic radiolocation station measur- 
ing range to 1 kilom. and bearing to 14 deg. 
at 60 kiloms. was a product of 1935. Measure- 
ment of angle of elevation to } deg. was added 
early in 1937. 

Identification The same prospectus had 
offered a radar identification system in the 
following terms :— 

“There will also be, for consideration, 
the problem whether the interval between 
detection and engagement may not be best 
reduced to a minimum by having inter- 
ceptor craft fitted with a keyed resonating 
array so that they are readily located by 
the same methods as those used on the 
enemy bombers, but discriminated and 
identified by the intermissions in their 
‘reflected ’ field. The interception opera- 
tion can then be controlled by radio 
instructions to the interceptors closing 
them into the positions indicated for the 
bombers.” 


The preliminary experimental work by 
Wilkins and Carter showed that this passive 
I.F.F. system had an insufficient gain, over 
the untuned response from the larger reflect- 
ing area of the aircraft, to be operationally 
reliable. Watson-Watt then proposed the 


* Excerpts from a lecture delivered on 26th March, 
1946, at the opening meeting of the Radiolocation 
Convention, at the Institution of Electrical Engineers. 

+ Radio Board. 

} In his opening remarks the author acknowledged the 
close co-operation that developed in radiolocation 
between the U.S.A. and Great Britain, but made it clear 
that his lecture would be concerned with the British 
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first radar responder system, a receiver in the 
aircraft automatically operating a pulse trans- 
mitter which emitted amplified and coded 
pulses on the same or a displaced frequency. 
This foundation scheme for secondary radar 
dates from mid-1936, and it was made prac- 
tical and successful by the work of F. C. 
Williams and his team. 
Rotating Beams.—The inability to swing 
radar search beams of sufficient intensity 
and of small angular spread, whether by 
electrical beam-swinging or mechanical rota- 
tion, had been regretfully accepted by the 
pioneers of 1935, as imposed by the poor 
overall power and receiver gain attainable 
on the wavelengths which might permit 
mechanical rotation. From the “prospectus” 
quoted, which proposed a start at 50 m., 
but development “as soon as possible” on 
the wavelengths under 10 m., through all 
the discussions of 1935 to 1940, there was 
insistence on the need for working on shorter 
and shorter wavelengths to supplement, but 
not to supplant, the longer. But as I have 
said elsewhere, ‘‘ the over-riding demands of 
secrecy limited the size of the team and the 
facilities that could be devoted to radio- 
location in the 1935-39 period. Not the 
least of the merits of that limited team were 
their technical restraint and their ruthless 
objectivity, their refusal to explore at once 
the innumerable avenues of development 
opened by the new art, their insistence on the 
sacrifice of refinements, elegances, and versa- 
tilities to the one desperate need for “‘ some- 
thing to be going on with.” They never 
turned aside from their cult of the third best 
—‘the best never comes, the second best 
comes too late.’”” And so the home chain 
opened on wavelengths of 10 m. to 12 m., 
and despite A. B. Wood’s work at Orford- 
ness on centimetric wavelengths in 1935, 
and Larnder’s pressure for centimetric trials 
in 1937, it was not till the “raid ’’ on the 
physics schools in 1939 that the conditions 
for the birth of centimetric radiolocation were 
established. 
Meanwhile, however, Butement, adopting 
techniques for generating and receiving 
1}-m. waves which had been evolved by 
Bowen’s team on airborne radiolocation, set 
up the first rotating beam radiolocation 
station at Bawdsey in 1939, primarily for 
ship location as an aid to coast artillery, but 
immediately seized on as the solution to the 
problem—also recognised in 1935—of the 
low-flying aircraft. 
Precision Direction - Finding.—Butement 
embodied in this set a very elegant provision 
for electrical beam swinging which has ever 
since its inception been called “split.” 





The letter a represents the angle inj insistent on the need for a double or multiple 
between each of the forces r and the vertical 


beam technique in the proposed radar aids 
to searchlight and gun laying, so that the 
direction of escape of the target aircraft 
might be determined by an_ increased 
response from the beam being entered, and 
a decreased response from that being left, 
by the target. Butement not merely pro. 
vided this direction-of-escape data, he 
advanced the precision of radio direction. 
finding by nearly two orders of magnitude in 
a single step, achieved early in 1939. Hig 
equipment gave a probable error in measur. 
ing bearing on a fixed object on the land, on 
a still day, of 0-97 minute of are. The pro. 
duction models gave accuracies, on fading 
ship targets, of 10 minutes of arc. 

Precision Range-Finding.—A correspond. 
ing advance in precision of range-finding was 
achieved by Pollard in work, culminating in 
1938, on the radiolocation equipment for the 
laying of heavy anti-aircraft artillery. On 
the first experimental trial of the prototype, 
G.L., Mark I, the errors at all ranges were 
less than 25 yards, again one or two orders 
of magnitude better than those attained 
operationally by the monostatic optical range. 
finder. The foundation for precision ranging 
in fire control was thus firmly laid in 1938. 
Airborne Radiolocation—To turn tem- 
porarily from ground equipment, Bowen’s 
ingenuity and persistence, well supported by 
his team of workers on airborne radiolocation 
sets, gave us the first fulfilment of the pro- 
mises made in February, 1936, by Watson- 
Watt, speaking for his small research team. 
In September, 1937, an Anson fitted with 
“*R.D.F. IL” (which later became A. I and 
A.S.V.) on a wavelength of 1 m., picked up 
H.M.S. “ Rodney” and the aircraft carrier 
“‘ Courageous ”’ at ranges over 4 miles, and 
also followed aircraft which were seen (by 
radiolocation) taking off from ‘‘ Courageous.” 
Very soon, range accuracies to 100 yards, 
and total ranges of 9 miles, were attained. 
Thus airborne radiolocation equipment for 
the detection, location, and shadowing of 
surface vessels was among the established 
products of late 1937. At that date the 
maximum range of location of an aircraft 
by A.I was 5000 yards. 

The Plan Position Indicator.—The first 
potentially operational A.I equipment was 
installed in May, 1939, but its performance 
was not sufficient to obviate the use of a 
further type of ground installation, developed 
under the short name of G.C.I. (ground 
control of interception). This was basically 
the Butement C.D./C.H.L. set, but it em- 
bodied height-finding provision on the same 
principles as the C.H. set, and it had also one 
of the most revolutionary devices in the 
evolution of radiolocation, the plan -position 
indication (P.P.I.). This was another of the 
dreams of 1935, sternly put aside in favour 
of a first rudimentary cover by C.H., but 
clearly recorded, as a result of discussions by 
the small team as a whole, in a note by E. G. 
Bowen. Here the principle of rotating a 
linear range scale about its zero at the centre 
of the C.R.T. face, in synchronism with the 
rotation of the directive pattern of the receiv- 
ing aerial, and obtaining by brightness modu- 
lation bright arcs centred on the representa- 
tive point corresponding to the target 
position, is clearly set down. The attain- 
ment of a satisfactory P.P.I. awaited the 
reinforcements of 1939-40, and was of the 
greatest immediate importance in the climax 
of the battle with the night bomber in late 
1940 and early 1941. Its value and power 
as an operational tool were dependent on 
sharp directivity in the receiving array ; it 
was very valuable on 1} m., more valuable 
on 50 cm., and advanced by what in this 








contribution only. 


Larnder, supported by Paris, had been 


case can only be rather loosely described as 













raft 












ApriIL 12, 1946 


THE ENGINEER 


331 





— 





another order of magnitude with the intro- 

duction of 10 cm. and 3 cm. working. In 

this series of selected landmarks, however, 

p.P.I. appears on paper in 1935 and as a 

working weapon in 1940. 

Common Aerial Working.—The C.H.L./ 
G.0.I. devices embodied another technical 
advance which became almost universal. 
This was the use of a common aerial system 
for both transmission and reception. Ranzi 
in Italy introduced this device in ionospheric 
sounding by pulses. It was one of the ancil- 
lary advantages of the pulse system that it 
invited and facilitated this artifice. The 
much higher peak powers and voltages in 
the radiolocation transmitter called for a 
high degree of protection of the receiving 
circuits, and this was attained by a combina- 
tion of very ingenious devices which will be 
described during this Convention. The 
carry-over of these 1940-42 techniques into 
centimetric working was vital to the success 
of airborne centimetric radiolocation. 

The Memory Tube.—During the period of 
A.1./G.C.I. development in which several of 
these milestones appeared, the consolidation 
of the C.H. system was continuing. One 
technical milestone only from that route 
will be selected for notice here. The “ pros- 
pectus ” to which I have already irreverently 
referred—and which I should perhaps now 
describe as a ‘‘ Memorandum on the Detection 
and Location of Aircraft by Radio Methods, 
submitted to the Committee for the Scientific 
Survey of Air Defence, 27.2.35 ’—remarked 
on a known advantage in pulse working, that 
one can ‘obtain, by superposition of the 
successive images on a synchronised time 
base, a very easily visible sustained image, 
permitting close measurement and even 
showing the advance of the aircraft.’’ This 
very easy visibility was, of course, due to a 
cumulative preferential display of the desired 
deflection against a non-cumulative back- 
ground of random noise due to other non- 
synchronised signals, atmospherics, and 
circuit and valve noise. Among the non- 
synchronised signals to be expected were 
deliberate jamming signals from the enemy. 
I therefore proposed in or before 1938 that 
we should enhance this normal cumulative 
preference by the use of cathode ray systems 
giving discrimination, preferably by colour, 
between sustained and non-sustained deflec- 
tions. The meeting of this demand in an 
elegant proposal by Professor T. R. Merton, 
and in its working out by the tube develop- 
ment laboratories in the industry, was a 
milestone not merely for C.H., but for radio- 
location generally, and belongs to the 1938-39 
period. I would like to say to Sir Thomas 
Merton, ‘‘ Thanks for the Memory.” 

Radar Navigation.—A radar system for 
hyperbolic navigation was proposed by 
Dippy in 1938 ; its merits and promise were 
recognised by his Bawdsey colleagues, but 
the fierce concentration on a first defensive 
cover forced the reluctant, but calculated, 
decision to leave it undeveloped meanwhile. 
Its later and full flowering as the most 
extensively fitted of all radar systems, Gee, 
makes the proposal of 1938 one of the selected 
milestones of radiolocation. 

The Centrimetric Revolution.—The last of 
these somewhat arbitrarily selected early 
landmarks is more than an ordinary mile- 
stone; it is a new ‘‘ Zeroth Milestone,” a 
new Charing Cross, or a new Standard in 
Cornhill for radiolocation. The centimetric 
revolution came by the same process that 
brought the radar revolution. The scientific 
worker went out from his laboratory to meet 
the military user on his own ground, 
measured for himself the magnitude of the 
need, and went back to the laboratory to 


stock-room of basic scientific knowledge, 
technique, and initiative. If I dismiss this 
new Zeroth Milestone with the brief note 
that the fulfilment of aspirations of 1935 
came through the attachment of many of the 
best physicists in the country to the coastal 
chain of early 1939, it is only because the 
milestone is too big to be brought inside the 
Pantheon. 

I am absolved from the need for any 
detailed discussion of centimetric techniques. 
Study of the Convention papers will show 
that in them the highlights—viz., the reson- 
ant cavity magnetron as generator, the mega- 
watt modulator, the reflexion klystron as 
local oscillator, the crystal still unsurpassed 
as mixer, the soft rhumbatron for receiver 
protection, the shaped mirrors derived from 
the simple paraboloid, the wave guide as a 
high-power low-loss feeder, the slot aerial— 
are all dealt with in detail. The equipments 
based on them are also discussed in many of 
the papers. 


THE Rapio INDUSTRY 


And so back to the radio industry, the 
industry which through the racking pains of 
expansion and dispersal and bomb damage, 
and oscillations of programme due to the 
developing military situation, and from 
within the constraints of inadequate man- 
power and womanpower, and, in particular, 
of a famine of experienced supervisory staff, 
never let radiolocation down—though they 
so often threatened that they would have to. 
The industry which took the half-sheets of 
notepaper and the telephone conversations, 
and perhaps an occasional breadboard, and 
converted them into dependable equipment, 
often by major development contributions of 
their own, always by intimate and construc- 
tive co-operation with the Government 
developers, the Service users, and the asso- 
ciated—and normally competing—firms ; the 
industry which sank its pride in a fully 


front line in an impossibly short time equip- 
ments just good enough to turn the scale of 
battle and to be replaced ; the industry that 
acquiesed in the high policy which rightly 
left quantity production of highly engineered 
equipments to the industry of the U.S.A., 
whatever the price in peacetime advantages 
to that progressive and agressive industry ; 
the industry which began the war at a very 
moderate size, grew during the war to four, 
six, and eight-fold size in different sections, 
and which is left with difficulties of readjust- 
ment to its peacetime market as great as any 
in the whole field of industry. 

The industry has its compensations, com- 
forts, and rewards. It has inherited from 
radiolocation and contributed to radio- 
location, specific techniques of great potential 
value in peace. It has learned from and with 
the radiolocation developers a flexibility, a 
versatility, and an audacity of technical and 
productive thought and deed that is a price- 
less and appreciating asset. It has the know- 
ledge that it was the real Shadow Industry, 
that its radar and non-radar products multi- 
plied by a large factor the war-waging value 
of every arm with which they were asso- 
ciated, and that in effect it turned out 
invisible fighters, bombers, warships, batteries 
far outnumbering the visible output of the 
aircraft, ship construction, and ordnance 
factories. 

If it be suggested that some things of which — 
I have spoken are not engineering, I would 
reply that engineering has three parts—(1) 
the directing of the forces of Nature for (2) the 
use and convenience of man through (3) 
the operation of intellectual and emotional 
processes which are essential to measuring 
the need and directing the forces. No survey 
of a major engineering problem can be com- 
plete without the recognition of the intel- 
lectual and emotional factors, and I make no 
apology for giving them prominence in 
relation to a great engineering team which 
had the profound privilege of directing 
natural forces for the use and convenience of 





engineered job, and threw its whole heart 
into crash programmes for getting into the 
é 


man at the time of his greatest need. 








An Introduction to Multi-Resonator 
Magnetrons 


By R. LATHAM, M.A., A. H. KING, M.A., 


and L. RUSHFORTH, B.Sc., A.M.I.E.E.* 


No. Il—(Continued from page 312, April 5th) 


Mopes oF OSCILLATION 


| | Fraeee experiments on multi-resonator 
magnetrons revealed a behaviour which 
is observed to a large or small extent on every 
valve. As the H.T. pulse current is increased 
or the magnetic field is changed, there are 
discontinuous jumps in the oscillating wave- 
length and D.C. impedance of the valve 
(pulse voltage-pulse current relationship). 
The magnitude of the jump varies consider- 
ably from one design to another, but is 
generally of the order of a 2 to 20 per cent. 
change in wavelength or frequency, and is 
therefore sufficient to render the valve useless 
for radar purposes when it occurs in the 
working region. This behaviour is termed 
“mode changing,’ and one of the primary 
aims of magnetron design is to ensure opera- 
tion in a single mode over as wide a range of 
working conditions as possible. 

It is found that the different oscillating 
wavelengths obtained from a working valve 
are associated with different configurations 
of the R.F. pattern on the segment faces. 








meet the need from his self-replenishing 





*The Research Laboratory, The British Thomson- 
Houston Company, Ltd., Rugby. 


If instead of obtaining oscillations from the 
valve, we feed into the resonant system low 
R.F. power from a local oscillator or other 
C.W. source, this voltage pattern can be 
investigated by a small probe connected to a 
suitable display unit. 

Under the heading ‘‘ Method of Inter- 
change of Energy,” on page 311 we assumed 
for the purpose of discussing energy inter- 
change that at any given instant the seg- 
ments were alternatively positive and nega- 
tive. Another way of saying this would be 
that if we were to “ unroll”’ the anode block 
and plot out the R.F. voltage as we travelled 
past the segments, we should obtain a 
voltage pattern similar to that shown in 
Fig. 5a. The detailed shape of this curve 
would depend on how near we put the investi- 
gating probe to the actual segment faces. 
If it were very near, the curve would be 
very much squarer and flat-tppped than 
shown, because all the change from positive 
to negative takes place across the narrow 
slot; but it is usual to use a small probe 
only just protruding from the dummy 
cathode surface, in which case -the voltage 
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changes are smoothed out, owing to bending 
of the lines of force as they extend into the 
anode-cathode space. 

As the wavelength of the C.W. oscillator 
feeding into the system is changed, we notice 
at first a number of sharp resonances, ?.¢., 
particular frequencies where large segment 
voltage is built up, with no segment ampli- 
tude at the intermediate frequencies. These 
resonant frequencies are the various ones at 
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which the oscillating magnetron can be 
made to work by suitable choice of the operat- 
ing conditions. Referring to Fig. 5, as’ the 
wavelength of the local oscillator is changed 
from one resonance to the next, the pattern a 
may disappear and that of ¢ take its place. 
Here, instead of having four maxima and 
four minima (for an eight-segment block), 
we find that there are three maxima and 
three minima, which, of course, cannot 
coincide exactly with the segment faces. 
If we investigated this distribution very near 
to the segment faces we should obtain the 
condition d. Further correlation of voltage 





ECHELON STRAPPING. 





DOUBLE RING STRAPPING. SECTION A.A. 
(RECESSED) 

Two commonly used forms of strapping. 

the same at each end of the block. 
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The strap details are 


B 


FIG. 6—STRAPPED VALVES 


pattern with wavelength shows that patterns 
similar to e and f can be obtained; a is 
obtained at one wavelength only, while 
patterns with one, two, and three maxima 
are each obtained at two wavelengths, 
usually with a small difference between 
them. The two patterns with the same 
number of maxima are found 180 deg. out 
of phase with one another. If this same 
block is now made up as an oscillating valve, 


it is found that the different mode wave- 
lengths obtained are exactly the same as 
those required to produce the various 
patterns of Fig. 5. These patterns are 
described by the number of maxima round 
the block. Thus a is n=4, cis n=3. Ina 
there is a phase difference of a in the R.F. 
voltage on successive segments, and this 
pattern is usually called the 7-mode pattern. 
The most successful and widely used 
method of ensuring operating in one mode 
only was developed by Dr. Sayers at Bir- 
mingham University, and is generally called 
strapping. Fig. 6 shows two forms of strap- 
ping in common use, echelon and ring 
strapping. Strapped valves can be designed 
to operate over a wide range of input con- 
ditions in the 7-mode, and since this mode 
is certainly the easiest, and in many cases 
the only one which can be made efficient, 
valves are always designed now for z-mode 
operation. 

The simple explanation that strapping 
favours z-mode operation by connecting 
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together points which should be at the same 
R.F. potential is inadmissible, because this 
would only hold if the connecting links were 
short compared with a quarter of a wave- 
length. The significant effect of strapping is 
seen when we compare the exciting wave- 
lengths necessary to produce the various 
patterns of Fig. 5 for strapped and un- 
strapped anodes. We can plot out these 
wavelengths against » number, and we get 
the curves shown in Fig. 7a and 7b. It will 
be seen from these that the effect of strapping 
is to increase considerably the resonant wave- 
lengths of the higher modes, while tending to 
reduce those of the lower ones. 


Factors INFLUENCING OPERATION IN A 
Given Mopr 


On the theoretical side, it is not possible 
to give a simple explanation as to why this 
particular separation of the modes should 
give operation in the 7-mode. Early theore- 
tical work, taking the experimental values 
of field, voltage, &c., showed that, for elec- 





trons to get from cathode to anode, they 


must be in resonance with some part of the 
high-frequency voltage distribution (i.¢., op 
the average the electron must go round the 
cathode with an angular velocity deter. 
mined by the R.F. voltage pattern). 

Later calculations, worked out mainly by 
the group at Manchester University under 
Professor Hartree, clarified the problem 4 
little and showed that two effects were 
present :— 


(i) A voltage existed below which elec. 
trons could not reach the anode even if g 
finite, though small, R.F. field were 
present to help them. This was called the 
“threshold voltage,” and unless this 
was reached for a given mode, the ampli- 
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tude in that mode could not have a per- 
manent existence, because the valve could 
pass no steady anode current. 

(ii) In addition to this, a second voltage 
existed below which the valve did not 
behave as an oscillator for a given mode © 
(i.e., below which an initial disturbance 
could not build up into a large amplitude). 
This was called the “ instability voltage.” 


A moment’s thought will make it clear 
that these are quite independent concepts, 
and for the valve both to begin to oscillate 
and to build up to a steady state, the con- 
ditions (i) and (ii) must be satisfied together. 
The application of considerations (i) and (ii) 
to a particular magnetron often gives a good 
theoretical picture of how the valve should 
behave, and this usually agrees qualitatively 
with experimental findings. It is only 
possible, in general, to say that in both theory 





and practice widely spaced wavelengths are 
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desirable, with the a-mode wavelength 
longer than the others. 

Most of the theory is at present worked 
out without much account being taken of 
the degree of loading which the output exerts 
on the R.F. resonance of the valve. Experi- 
mentally, this is found to be very important, 
since a mode which is lightly loaded tends to 
be excited in preference to a heavily loaded 
one, other things being equal. This is par- 
ticularly important in the case of modes 
other than the a-mode, since the loadings 
may accidentally be very light on one or 
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FiG. 9—SPECIMEN LOADING DIAGRAM 


more unwanted modes. To even out the 
loading on all the modes, it is usual, following 
American practice, to make breaks in the 
straps in certain places (determined by experi- 
ment). These strap breaks have little effect 
on the 7-mode, but reduce the range of inputs 
where the other modes can operate, the net 
result being an improvement in stability. 

To sum up therefore, while it is not possible 
in an article of this nature to go into the 
detailed mechanism of strapping, we can 
say that its success in promoting m-mode 
oscillation lies in its property of separating 
the wavelengths corresponding to the 
different resonant modes, in greatly increas- 
ing the m-mode wavelength, and (with strap 
breaks) in allowing the output circuit effec- 
tively to load all the modes. 


IMPEDANCE MATCHING 


In any oscillating system optimum con- 
version efficiency can only be achieved by 
careful attention to impedance matching 
between load and oscillator. In the case of 
the normal L/C circuit, the conditions can 
readily be adjusted by varying the mutual 
inductance between the oscillator resonant 
circuit and the coupling coil connected to the 
load, while at audio frequencies the correct 
value of transformer ratio has to be chosen. 
In the magnetron, however, it is not normally 
possible to change the mutual inductance 
between loop and resonator, since these are 
both inside the vacuum enclosure, and it 
becomes necessary to vary the impedance 
presented to the output lead. Fortunately, 
this is comparatively easy. The valve feeds 
into a transmission line which at longer 
wavelengths is usually a coaxial line, and at 
shorter wavelengths a hollow-tube wave- 
guide. Both these devices, when matched 
so that there are no discontinuities to produce 
R.F. reflections, have a characteristic imped- 
ance determined by the dimensions of the 
system, but the controlled introduction of 
discontinuities allows wide variations of 
impedance to be presented, and this has 


ie, 


OA ud = & 


as would be achieved by changing the mutual 
inductance between coupling loop and reso- 
nator would if this were possible. Fig. 8 
shows some of the standard ways of intro- 
ducing matching discontinuities. The section 
of line or waveguide containing one of these 
devices is termed the matching section. 
Usually the impedance presented to the 
output system of a valve has both real and 
imaginary terms, corresponding to the resis- 
tive and reactive components. If the load 
system produces changes in this impedance, 
which is nearly always the case with radar 
transmitters, the 

power output and 

wave-length of the 

valve may change 

slightly, and it is im- 

portant to have some 

rs quantitative idea of 
vow > tev ony rom the expected magni- 
vn" tude of such changes. 

\10 This information is 

L aoe given in the loading 
Point on the Value diagram, a specimen 
oo of which is shown 
in Fig. 9. In this 
~/340 method of representa- 
tion, contours of con- 

stant power (or 

efficiency) and con- 

stant frequency are 

drawn, against a polar 
co-ordinate system. 

@ The r co-ordinate re- 
presents the fraction 

of R.F. power reflected 

from a discontinuity 

placed in the matched output line, and the @ 
co-ordinate varies with the position of the 
standing waves set up by the discontinuity. 
Since conditions repeat themselves when a 
discontinuity is moved half a wavelength 
along the line, a variation of 360 deg. in 0 
corresponds to this half-wavelength move- 
ment. The forward and reflected wave on a 
line combine to give a standing wave. The 
ratio between maximum and minimum 



























Fic. 10—PACKAGE VALVE WITH BUILT-IN 
MAGNET 


voltage of the standing wave (S.W.R) is 
related to r by the expression 


S.W.R = 


The performance of a load system under 
operational conditions may always be 
specified in terms of r and 6, and, with the 
loading diagram for the valve, the variation 
in wavelength and power when the valve is 
coupled to the load can readily be predicted. 





usually capable of covering a wide range of 
impedances, and it follows that unless the 
operator setting up the R.F. system is 
reasonably skilled, the results achieved may 
be far from optimum. ‘This consideration 
led to the now almost universal procedure 
of adjusting the impedance required by the 
magnetron by careful design of the output 
system, so that optimum results are 
achieved when the valve feeds into a non- 
reflecting or matched load system. This 
process removes the need for an adjustable 
matching section. It is really only with such 
valves that the loading diagram gives much 
useful information, since a conventional 
matching section may modify the diagram 
so much that it is quite unrecognisable. 
Valves can, of course, be designed to give 
wide variations in the loading diagram, and 
the degree of loading is briefly expressed in 
terms of the frequency variation expected 
when r is maintained at 0-2 and @ varied 
from 0 to 360 deg. This is the frequency- 
pulling figure, and the loading diagram shows 
that low frequency pulling can only be 
obtained at some expense of efficiency. 


SPECIAL DESIGNS: PacKAGE VALVES 


For lightweight valves, the mechanical 
construction outlined in the beginning of 
this article has been modified. The magnet 
pole pieces are built into the valve, and this 
allows the effective magnet gap to be reduced, 
leading to a considerable saving in weight 
of magnet material. Magnets for these 
valves are therefore very much smaller than 
for normal designs and are attached to the 
valve during manufacture. An example of 
this is shown in Fig. 10. . 


RANGE OF TYPES GENERALLY AVAILABLE 


A wide variety of different valve types has 
been designed to cover most radar require- 
ments, and information is collected in a 
number of ‘‘ data sheets ”’ giving ratings and 
limits of operation. For general guidance, 
however, it may be stated that pulsed valves 
have been made covering the range of 8-5 cm. 
to 10:9 cm. at input power levels of 150 kW 
(375 watts mean), 1000 kW (500 watts mean), 
and 5000 kW (5000 watts mean). On shorter 
wavelengths, round 3 cm., peak inputs of 
500 kW represent the maximum generally 
available at mean powers of 300-500 watts. 
In general, the fully developed 3 cm. valves 
are for 150 kW input at 180 watts mean. 

In conclusion, the authors wish to acknow- 
ledge their indebtedness to the Director 
of Scientific Research and Experiment, 
Admiralty, and to Mr. L. J. Davies, Director 
of Research, the B.T.H. Co., Ltd., for permis- 
sion to contribute this article. 








INSTITUTE OF FUEL.—The Council of the Institute 
of Fuel invites competition for a medal, together 
with a prize of books or instruments to the value of 
£5 to be awarded annually, for a paper submitted 
by a student member of the Institute, under twenty- 
five years of age, or by a student under twenty-five 
years of age of any university or technical college 
in the United Kingdom. The papers must deal 
with some subject relating to the preparation or 
utilisation of fuel or allied subjects, and must be 
limited to a maximum content of 6000 words. They 
may be illustrated by line drawings or photographs. 
One medal and prize will be available for award 
each year, and in judging the papers submitted, 
consideration will be given to subject-matter, 
evidence of analytical power and logic, the con- 
struction of the paper in so far as it gives evidence 
of an orderly mind and shows continuity of argu- 
ment with an orderly development of the theme, 
and English. All papers submitted for this com- 
petition must be sent to the secretary, the Institute 
of Fuel, 30, Bramham Gardens, London, S.W.5, on 








substantially the same effect on the valve 
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Institution of Naval Architects 


No. I 


f iystny Institution of Naval Architects opened 
its annual general meetings in the hall of 
the Institute of Marine Engineers, at the 
Minories, London, E.C.3, on Wednesday. 
April 10th, under the presidency of Admiral 
of the Fleet, the Rt. Hon. Lord Chatfield, 
G.C.B., O.M., K.C.M.G., C.V.0. The Presi- 
dent first welcomed the members and 
expressed the thanks of the Institution to the 
Institute of Marine Engineers for its most 
generous and friendly invitation to hold the 
meetings in its hall. Sir Amos L. Ayre was 
asked to convey that expression of thanks to 
the Council of the Institute. 


REPORT AND ACCOUNTS 


The Council’s annual report and accounts 
for the year 1945 were adopted. In present- 
ing the report, the Secretary of the Insti- 
tution, Captain (S.) A. D. Duckworth, R.N. 
(ret.), took the opportunity to express his 
sense of privilege and honour in having been 
appointed to his office, and his gratitude for 
the support he had received from the Presi- 
dent and all members of the Council in these 
early and very busy days. 


ELECTION OF OFFICERS 


The following were announced as elected 
to fill the offices indicated for the ensuing 
year :—President: Admiral of the Fleet 
Lord Chatfield. Vice-Presidents : Sir Harold 
E. Yarrow, Dr. G. S. Baker, Sir Maurice E. 
Denny, Sir Stanley V. Goodall, Dr. James 
Montgomerie, Sir Amos L. Ayre, Dr. J. T. 
Batey, Professor C. J. Hawkes, Sir Frederick 
E. Rebbeck, Sir Stephen J. Pigott, Mr. J. L. 
Adam, Mr. E. L. Champness, Dr. S. F. Dorey, 
Mr. Sterry B. Freeman, and Mr. C. S. 
Lillicrap. Treasurer: Instructor Rear - 
Admiral Sir Arthur E. Hall. Members of 
Council: Mr. G. W. Barr, Mr. Colin Bartlett, 
Professor L. C. Burrill, Mr. W. T. Butterwick, 
Mr. G. Daniel, Mr. W. G. John, Eng. Vice- 
Admiral Sir John Kingcome, Dr. 8. Livingston 
Smith, and Dr. E. V. Telfer. Associate 
Members of Council: Professor Sir Geoffrey 
A. R. Callender, Sir Philip H. Devitt, and 
Mr. W. C. S. Wigley. 


PRESENTATION OF PREMIUMS 


Premiums awarded by the Institution for 
1945 papers were presented to Mr. A. J. 
Sims, for his paper on “ The Habitability of 
Naval Ships under Wartime Conditions ”’ 
and Mr. J. F. Allan, for his paper on “ The 
Stabilisation of Ships by Activated Fins.” 

The President then delivered his Address, 
from which we print the following extracts: 


PRESIDENTIAL ADDRESS 


The past year has been one of transition 
in the shipbuilding industry. The change- 
over from building of warships to an enlarged 
programme of merchant ships has been accom- 
plished, however, without any serious up- 
heaval. The extent of this is seen in the 
statement made by the First Lord of the 
Admiralty when recently presenting the 
Navy Estimates. He mentioned the figures 
of 727 war vessels having been cancelled, 
corresponding to a total estimated cost of 
£158 millions, of which only £324 millions 
had been incurred. The opportunity is now 
being taken to replace many of the higher- 
quality merchant ships, particularly of the 
passenger type, as well as refrigerated vessels 
and the larger classes of cargo liners. At 
the same time, there is still scope for further 





orders and in many directions, covering many 
sizes and types of ships, berths will be avail- 
able for further contracts before the end of 
the present year. 

In this new programme the designs will 
incorporate technical features that have 
become available as the result, not only of 
war experience, but many of which have 
arisen from the flow of progress which was 
at no time during the war allowed to slow 
down. In fact, the wide range of types of 
merchant ships which it was necessary to 
produce in this country for use during the 
war provided a unique means of assisting, 
not only progress in design, but also in con- 
structional methods. To all this, the vast 
experience of warship production will be 
added. Whilst many of these features were 
small in themselves, in the aggregate they 
have placed the British shipbuilding industry 
in a most advantageous position to turn out 
products of the highest efficiency. 

Turning now to warship design and con- 
struction, I have time only to examine very 
briefly some of the principal trends of naval 
architecture during the years of war and of 
developments in warship design and con- 
struction. In my address last year I men- 
tioned some of the new types of vessel which 
had quickly to be evolved to meet the special 
demands of the war. These included the 
corvettes and frigates built on mercantile 
lines for convoying duties, the landing ships 
and craft, and many small vessels. These 
landing craft, as you all know, proved of vital 
service for the invasion of Europe. Such 
landing ships as were able to carry both 
troops and large tanks in considerable 
number were also sailed to the Far East, 
though the early termination of the war 
prevented their full utilisation there. 

A second development was caused by the 
wonderful advance in scientific instruments 
for combating attacks from the air and from 
submarines, such as radar, asdics, and other 
such devices. These now form a normal 
addition to a warship‘s equipment, and the 
demands on space associated with such 
scientific devices, and the means of con- 
trolling them, presents the naval architect 
with new problems, rendered even more 
difficult by the large increases in ships’ com- 
plements these appliances exact. Increased 
space is now the principal demand, and the 
modern warship designer finds this considera- 
tion playing a part even more important than 
economics in weight, which he had been 
aceustomed to regard as his fundamental 
problem. 

Moreover, restrictions in space are accen- 
tuated by the improved amenities which, not 
unnaturally, have been required by officers 
and men whose duty in wartime compels 
them to remain at sea over long periods of 
time. Ships have fought in the Tropics as 
well as under Arctic conditions off Norway 
and Russia. A reasonable degree of comfort 
under such widely different conditions can 
only be obtained by providing ventilation on 
a most liberal scale and working heavy and 
complete insulation of the structure in all 
living spaces. 

In addition to such considerations, the 
paramount necessity for keeping afloat ships 
that have received severe underwater damage 
has called for an increasing degree of water- 
tight subdivision, necessarily at the cost of 
some inconvenience. Special attention has 
also had to be devoted to the measures neces- 
sary to counteract heel and preserve stability, 





so as to maintain the ship as long as possible 
as a fighting unit. I would also mention the 
important advance that has been made in the 
adoption of welding, to the exclusion of 
riveting, for the structural connections of 
several important classes of warships, and its 
extended partial adoption in all others, with 
consequent economies in hull weight. Diff. 
culties formerly encountered in welding stee| 
of special qualities have now been largely 
surmounted and it is clear that the limit has 
not yet been reached of the extent to which 
welding can be used in ships of all types, 
Considerable assistance in this development 
has been rendered by the use of radiography 
for the detection of faults. This is now a 
regular feature of systems of inspection here 
and abroad, and it has raised the standard of 
workmanship and increased the degree of 
confidence placed in welding of structures 
generally. 

Other improvements on the productions 
side, which have arisen or been intensified 
during the war lie in the direction of rational. 
isation. Fittings required in large numbers 
—such as water-tight doors, side scuttles, 
and valves—have been manufactured by firms 
who specialise in such work, and large portions 
of a ship’s structure have been prefabricated 
away from the ship and even inland at 
distance from the shipyard. 

The Royal Corps, under Sir Stanley 
Goodall, one of the greatest naval architects 
of our age, was mainly responsible for design- 
ing the fleet with which the Navy won 
command of the sea. None of us will forget 
also our debt to Sir Eustace Tennyson 
D’Eyncourt, Sir Philip Watts, Sir William 
Berry, and Sir Arthur Johns for all they did 
in designing the older part of the fleet with 
which we commenced this last war and which 
was all we had when we did start. 

When the reconstructon of the fleet 
commenced in 1937 the Royal Corps 
was undermanned, owing to peacetime 
economy and was confronted with an immense 
warship programme of every type of vessel 
from battleships to gunboats. When war 
started, the programme was nearing its peak, 
but there was immediately superimposed on 
it additional types of vessel hardly dreamed 
of before 1939, to cost £500 million. In 
addition, missions had to be manned to 
Canada, India, and the U.S.A., new repair 
bases had to be staffed all over the world, and 
our constructors and engineers had to play 
their part on the staff of Combined Operations 
and many other organisations. The strain 
was immense. The Haslar Experiment 
Works never ceased by day and night to solve 
entirely new problems, and a new experi- 
mental establishment was started at Rosyth. 
In addition, what were practically new indus- 
tries were commenced, viz., shipbuilding by 
structural engineers and wood building of 
minesweepers. I feel that this splendid and 
vital work, which has lain behind the sea story 
of this war, and without which the plans of 
our national leaders could not have pro- 
ceeded, and the gallantry, not alone of our 
seamen, but of all our fighting forces, could 
not have been proved, has so far received only 
the scantiest recognition by the country. 

The President concluded by announcing 
that the Council had invited Mr. Winston 
Churchill to accept honorary membership 
and that the invitation had been accepted. 

(To be continued) 








Stevens Memorit Lecture.—The Junior Insti- 
tution of Engineers announces that the third 
Stevens Memoriai Lecture will be delivered by 
Dr. R. H. Holroyd at the Institution of Civil Engi- 
neers, Great George Street, S.W.1, on Friday, May 
3rd, at 6.30 p.m. The subject of the lecture is 
‘** Processes of Destructive Hydrogenation.” 
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Conditions for Civil Engineering Contracts 
By N. G. GEDYE, M. Inst. C.E. 


WO documents have recently been issued 
Thy the Institution of Civil Engineers and 
the Institution of Structural Engineers 
respectively, which are of special interest to 
civil engineers and civil engineering con- 
tractors alike. The first is entitled ‘‘ General 
Conditions of Contract and Forms of Tender, 
Agreement, and Bond for use in Connection 
with Works of Civil Engineering Construc- 
tion.” This has been prepared by the Insti- 
tution of Civil Engineers jointly with the 
Federation of Civil Engineering Contractors, 
and is approved and recommended by those 
bodies for general use. The “ General Con- 
ditions of Contract for Structural Engiyeering 
Works,” prepared by the Institution of 
Structural Engineers, does not appear to have 
been drafted in agreement with, nor to have 
been endorsed by, any contractors’ organisa- 
tion. The Civils’ ‘‘ Conditions” are in some 
ways more comprehensive than those pre- 
pared by the Structural’s Institution, and, 
generally speaking, there does not seem to be 
any class of work intended to be covered by 
the I.S.E. document which could not be 
provided for adequately on the basis of the 
L.C.E. “Conditions.” Reference is made 
below to some significant differences between 
the two documents. 

It will be within the knowledge of 
many that the Royal Institute of British 
Architects about the end of the last century 
prepared and issued for general use in con- 
nection with works of building construction 
a set of ‘“ General Conditions of Contract,” 
and other contract documents. These con- 
ditions have been revised from time to time 
since they were first published, and the later 
editions, at any rate, have been drafted in 
agreement with the National Federation of 
Building Trades Employers, and issued 
with the approval of that body. The 
Architects’ ‘Conditions’ are widely used, 
and there appears to be no _ rival 
document of importance competing with 
them as the accepted standard for general 
use with building construction contracts. 
Until 1930 the engineering profession 
had no corresponding document, autho- 
rised by a responsible professional body, for 
use in connection with public works and civil 
engineering contracts. The need for an 
authoritative standard, on the lines of the 
R.1.B.A. “ Conditions,” was fully realised, 
and many engineers, not only those in con- 
sulting practice, had been hopeful that the 


‘Council of the Institution of Civil Engineers 


would move in the matter. But suggestions 
made with this end in view came to nothing 
at the time, and, in the absence of action by 
the “ Civils,” the Association of Consulting 
Engineers in 1929 appointed a sub-committee 
to draw up, in agreement with the Federa- 
tion of Civil Engineering Contractors, a 
‘Form of Agreement and General Conditions 
of Contract for use in connection with Works 
of Civil Engineering Construction.” These 
documents were issued in May, 1930, and 
have since then been widely used. In the 
years between 1930 and the outbreak of war 
the cumulative experience of users of the 
A.C.E. “Conditions ’’ showed that some 
revision of the document and the introduc- 
tion of additional clauses were desirable. The 
task of revision was, however, deferred in the 
hope, shared by both the Committee of the 
A.C.E. and by the Federation, that the 
Institution of Civil Engineers would under- 
take, in collaboration with the Federation, 
the preparation of a standard set of condi- 


carry added weight and wider authority than 
the 1930 document. Shortly before the out- 
break of war, the Federation suggested to 
the Council of the Institution the appoint- 
ment of a Joint Committee to consider the 
matter. This proposal was accepted by the 
Institution, but tor obvious reasons little 
could be done during the war years, and it 
is only recently that the results of the 
labours of the joint committee have been 
available. 

The new “‘ Conditions ” are to a consider- 
able extent based on those of the 1930 A.C.E. 
document, many of the clauses being almost 
identical in wording. The omissions in, and 
we might even say defects of, the earlier 
document have evidently been fully con- 
sidered, and have been dealt with by revisions 
and additional clauses where necessary. The 
1930 ‘‘ Conditions’ possess the merits of 
clarity and the avoidance of ambiguous or 
purely legal phraseology. It is noted that 
those responsible for the I.C.E. ‘‘ Conditions ” 
have followed in the same path and the new 
material is clearly expressed in language, 
the meaning of which the layman will have 
no difficulty in understanding. The presen- 
tation of the clauses has, moreover, been 
improved by rearrangement, both in the 
index and in the text, in groups of subjects 
under headings which facilitate reference. 
But there seems to be no justification for the 
over-lavish use by the draftsman of the 
“Conditions ” of capital initials in the text. 
These are used for such words, wherever they 
occur, as constructional plant, site, works, 
drawings, temporary works, &c. Among the 
additional clauses and the amendments, 
are noted the following which seem to be of 
special interest. The duties and powers of 
the engineer’s representative are more clearly 
and fully defined (clause 2), and he has no 
power to order variations or works involving 
extra payments to the contractor in the 
absence of a special delegation of such power. 
Old-time provisions, common enough in 
nineteenth-century contracts, likely to operate 
harshly or inequitably against contractors, 
a few examples of which still persisted in the 
1930 A.C.E. ‘“ Conditions,’ have now dis- 
appeared. In fact, the present document 
tends on balance to favour the contractor 
in cases where there might be ambiguity, 
and relieves him of the need to make pro- 
vision in his tender for some of the possible 
consequences of unforeseen circumstances 
and imponderables which formerly comprised 
a part of the risk normally assumed by con- 
tractors. An example of this tendency is the 
addition in clause 12 of these words: “If, 
however, during the execution of the Works 
unfavourable physical conditions or arti- 
ficial obstructions are encountered which, in 
the opinion of the engineer, could not have 
been reasonably foreseen by an experienced 
contractor, then the Engineer shall certify 
and the Employer shall pay such additional 
sum as may cover the additional expense 
which the Contractor has reasonably in- 
curred.” By the new “Conditions ” a con- 
tractor is required to insure the works, 
including temporary works, against all risks 
of damage, loss, and injury from certain 
causes which include any act of nature or 
of the King’s enemies and not only against 
the risk of fire (clause 23). Moreover, clauses 
20, 21, and 22 limit in large measure the con- 
tractor’s general responsibility for damage to 
works and persons not due to his own default 
or default of his servants. Clause 30 also helps 


cumstances from the obligation to meet at 
his own cost claims relating to extraordinary 
traffic on highways. The obligation of the 
contractor to uncover work for examination 
is more clearly defined in clause 38, and diffi- 
culties arising from delay in giving to the 
contractor possession of the site or parts 
thereof are fairly and clearly dealt with, in his 
interest, by clause 42. Another new clause, 
giving powers to the engineer in the event 
of the rate of progress of the work not being 
to his satisfaction, a matter not adequately 
covered by the 1930 A.C.E. ‘ Conditions,” 
is No. 46. The trend which has been noted 
towards relieving the contractor from the 
responsibility of risks for which he must 
allow in his tender, but which he cannot 
estimate with any degree of exactitude, will, 
no doubt, result in closer tendering by 
contractors generally. Clause 57 relates the 
“General Conditions,” so far as bills of 
quantities are concerned, to the 1.C.E. 
“ Report on Engineering Quantities,” 1933, 
and is a desirable addition. The relations of 
‘nominated sub-contractors” to the em- 
ployer, the engineer, and the main contractor 
respectively are defined in a new and lengthy 
clause (No. 59), which should have the effect 
of clearing up many difficulties which hereto- 
fore have arisen through lack of provision in 
conditions of contract. The arbitration 
clause (No. 66) follows the model of that 
settled by the A.C.E. with the Federation in 
1930; but certain matters, excepted in 1930 
from reference to an arbitrator and left to 
the final decision of the engineer without 
appeal, are now dropped, and differences of 
any sort without exception are now referable 
to the arbitrator to be appointed under the 
terms of the contract. But the amended 
clause does bar the opening of the reference 
to arbitration until the completion or alleged 
completion of the works, except only in 
regard to matters relating to the with- 
holding by the engineer of a certificate 
claimed by the contractor. There is a fair 
wages clause (No. 34) in the new document, 
which provides for the payment of wages 
and conditions of labour service in accord 
with those prescribed by the Civil Engineer- 
ing Construction Conciliation Board, but 
there is no provision for adjustment of rate 
prices to conform with variations in the cost 
of labour. Such a provision is, however, 
included in the special ‘‘ War Clause ” (No. 
65), which is to operate only in wartime and 
comes into operation twenty-eight days after 
the date of a general mobilisation proclama- 
tion. The omission from the I.C.E. “Con- 
ditions” of some provision to meet a sub- 
stantial rise in wages rates, such as took place 
in January, 1946,is noteworthy. Itis probable 
that those responsible for the drafting regarded 
the matter as adequately provided for by 
usage as a contractor’s risk and preferred to 
leave well alone. On the other hand, the 
Institution of Structural Engineers has in its 
“Conditions” (clause 12) provided for 
adjustment of prices following variations in 
standard rates of wages and materials costs. 

The “ War Clause” deals adequately 
and fairly with situations which may 
arise in connection with works contracts 
following an outbreak of war, and which in 
1939 were unforeseen, with results which not 
infrequently gave rise to difficulties in 
settlement. 

The “General Conditions of Contract ” 
produced by the I.S.E. is a shorter document 
than that of the “ Civils.” Its object appears 
to be to cover precisely the same ground as 
does the latter, and.there is nothing of 
importance in the clauses which would make 
the use of the “ Structurals ’’ document pre- 
ferable to that of the I.C.E. “ Conditions.” 








tions, which, if agreed by the parties, would 


the contractor by relieving him in certain cir- 


There are some differences in emphasis and 
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provision between the two documents which 
call for comment. In addition to the cost 
of wages and materials clause, already men- 
tioned, the I.S.E. ‘‘ Conditions ’’ make insur- 
ance by the contractor obligatory against 
fire only, unless otherwise specially provided 
for in the specification, and the arbitration 
clause does not defer the opening of a refer- 
ence to the arbitrator until the alleged com- 
pletion of the works. There is one clause, 
No. 30, ‘‘ Materials in Earthworks,’ which 
seems to be inappropriate and not with- 
out danger. The definition of what 
should be classed as hard or “ rock-like ”’ 
or soft material respectively is better dealt 
with by specification clauses drafted to meet 
the particular conditions of the proposed 
contract works. This matter is covered in 
the I.C.E. ‘‘ Conditions,” so far as is desirable 
in general conditions, by clause 57, which 
incorporates by reference the basis of classi- 
fication and measurement laid down in the 
Institution’s “‘ Report on Engineering Quan- 
tities,” 1933. The I.S.E. “ Conditions,” by 
clause 41, provide the procedure open to the 


contractor in the event of the employer failing 
to pay due certificates of the engineer. The 
“ Civils’ “ Conditions” provide for nothing 
more than payment of 5 per cent.interest tothe 
contractor on amounts of unpaid certificates. 

It is unfortunate that civil engineers 
and contractors should be faced by the 
choice between two documents having 
much the same objects. As has been pointed 
out, the more comprehensive and complete 
‘General Conditions ’’ of the I.C.E. have the 
important advantage of agreement by the 
Federation of Civil Engineering Contractors 
as the standard for general use. It is anti- 
cipated that this document will meet with 
acceptance by engineers and contractors 
alike, and that the ‘‘ Conditions” of the 
Association of Consulting Engineers, which 
have for nearly sixteen years secured wide 
acceptance and use, and have met an un- 
doubted need, will now give place to a docu- 
ment which carries the full authority of the 
premier professional institution and of the 
representative body of civil engineering con- 





tractors. 








Flexible Fuel Tanks 





UCH intensive work was done during the 

war to improve the design of petrol tanks for 
aircraft, particularly as regards bulletproofing 
and reducing the risks of fire in the event of 
crash or heavy landings. Although we have 
already described forms of tank in which a 
bulletproof covering is added to the original 
sheet metal construction, it has not been 
possible until now to make reference, owing to 
wartime secrecy, to a new form of construc- 





tion which is peculiarly suitable for such con- 





** LINCOLN "’ 


ditions. This new form of construction, known 
as the ‘‘ Marflex”’ flexible fuel cell, is non- 
metallic and offers a number of advantages for 
use in aircraft and other applications. Recently 
we visited the works at Wolverhampton of 
Marston Excelsior, Ltd., a company subsidiary 
to Imperial Chemical Industries, Ltd., where 
such flexible tanks were seen in course of manu- 
facture. This company was responsible for the 
design and development of the new fuel cell, 





drawing upon the research experience of six 





I.C.I. manufacturing divisions for the selection 
of suitable materials. 

Briefly, the tank or “ cell,” which is in use 
on many types of British military and civil 
aircraft, is a tailor-made container, with an 
inner lining of plasticised fabric, impervious to 
petrol and other hydro-carbons. Outer layers 
of various materials are added according to 
whether bulletproofing or simple crash protec- 
tion is required. ‘The result is a fuel tank which 
is flexible and, if necessary, can be collapsed. 





. 


Vie Li ee 


No. 2 TANK UNDER CONSTRUCTION ON FORMER 


When correctly designed, the tank is attached 
to the supporting structure by means of loops 
or other simple fittings to give it a measure of 
support when it is empty. When it is full the 
aim is to transfer all stresses due to the weight 
of fuel to the supporting structure. Standardised 
fittings, such as fillers, couplings for connecting 
tanks together, non-return valves, contents 
gauge supports, &c., have been designed, and 
may be incorporated to suit various applications. 
Four main advantages are claimed for this 


— 


construction. First, since the tank can be 
“tailored” readily to take advantage of odq 
corners, it can have a greater capacity than an 
orthodox tank ; secondly, it has a low weight 
to capacity ratio; thirdly, a flexible tank can 
be installed in inaccessible places ; and, finally 
it gives a high measure of protection against fire, 


DEVELOPMENT OF FLEXIBLE TANKS 


The development is the outcome of research 
begun in 1939, originally directed to the bullet. 
proofing of metal fuel tanks for operational gir. 
craft. At that time self-sealing was mainly 
achieved by layers of natural rubber fixed to 
the outer wall of the tank. An important step 
was taken when I.C.I. made a cellular sponge 
rubber which was lighter and more efficient as 
a self-sealing medium than solid rubber. Later, 
when natural rubber became scarce, a synthetic 
sponge was evolved, used in conjunction with 
felt and similar materials. In 1940 L.C.y. 
acquired the manufacturing rights of a flexible 
neoprene fuel cell, developed in the United 
States by the Glenn L. Martin Company, on 
which the “ Marflex” design is based. Early 
designs were of neoprene-coated fabric, made 
by the leathercloth division of I.C.I. 

It was soon found that a neoprene flexible 
tank could be bulletproofed with a lighter cover 
than that needed by a metal tank, for whereas 
a metal tank required fin. of cover to give pro- 
tection against 0-303in. ammunition, the 
flexible tank required only jin. for the same 
degree of protection. Moreover, the flexible 
tank gave greater protection against damage 
such as might occur in a crash. 

Further development resulted in another 
material being used for the tank. This material 
consisted of a fabric impregnated with Formvar- 
glyceryl-adipate, developed from a synthetic 
resin known as “ Formvar,’’ originated by the 
Shawinigan Company of Canada. It retained 
all the properties of the earlier neoprene 
materials, with the advantage of being satis- 
factory over a wider temperature range. This 
material is now used for all types of “‘ Marflex ”’ 
fuel cells. It comprises a sandwich having an 
intermass and facing of the resin calendered on 
to two-ply cotton fabric. Bulletproofing for 
0:303in. ammunition consists of a covering of 
two layers of 4;in. woven felt with a layer of 
3} mm. cellular rubber sheet sandwiched 
between. The outer layer is of 12 0z. cotton 
fabric, but glass cloth has been recently sub- 
stituted to give additional security against 
fire. Cold-curing adhesives are used to stick 
these layers together. 


MetTHOD OF MANUFACTURE 


Each installation is designed to fit the com- 
partment into which the tank is to be placed, 
and a wooden former or jig is made to give the 
correct shape. This former is so constructed 
that it can be completely dismantled after the 
tank has been built on it, and can be withdrawn 
through a hole in the tank wall made to receive 
one of the metal fittings. The method of con- 
struction is indicated 
engraving, illustrating a mg the production 
of a No. 2 tank for the “Lincoln” bomber. 
The circular internal patches on the particular 
tank illustrated are designed to receive light 
duralumin tubes, to give internal support. It 
is understood, however, that these supports are 
not strictly necessary, and have been dispensed 
with in later tanks, as they somewhat reduce 
the protection given against bursting of the 
tank in the event of a crash. After the tank 
liner has been made up on the former, and the 
joints wrapped and cemented together, the 
edges of the joints are sealed by a bonding of 
thin fabric cemented into position. At this 
stage the tank is ready to receive its covering 
material, and then its complement of fittings. 
Before being painted, the cell is given a pressure 
test. 


OTHER APPLICATIONS 


In addition to aircraft fuel tanks, the flexible 
cell principle can be used for a variety of appli- 
cations, in which storage or transport of liquids 
are required. During the war ‘‘ Marflex ” tanks 
were supplied in self-sealing form for amphibious 
and armoured vehicles, as large-capacity tanks 





for motor torpedo boats, air-sea rescue vessels 
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and similar oraft, 2500-gallon storage tanks for 
carrying aviation fuel on rail trucks, and experi- 
mental tanks to meet special naval requirements. 

Ground storage tanks of 800 and 2500-gallon 
capacities have been supplied in large quantities 
to the Armed Forces. An engraving herewith 
illustrates an 800-gallon tank of this type. The 
weight of this tank is 197 lb. empty. It can be 
rolled up, as shown in another engraving, to 
occupy & Space only 6ft. long, 20in. wide, and 
20in. deep. When full, it can rest on uneven 
ground ; furthermore, the tank can be used as 
a means of bulk transportation, since it is 
designed to fit into the body of a standard 3-ton 
military vehicle. 

The firm is actively engaged in further 
development work, particularly as regards new 
applications. For example, it is considered that 
on ships the flexible tank should be capable of 
utilising the ‘“‘ dead” space between structural 
members. For liquids other than hydro- 
carbons, special tank lining material may be 


A Machine Tool Advisory 
Council 


It has been announced by the Minister. of 
Supply that he has set up a Machine Tool 
Advisory Council to provide means of regular 
consultation between the Government and the 
machine tool industry. It will be concerned 
with metal-working machine tools, wood- 
working machine tools, and testing machines. 
The Council will keep the country’s machine 
tool needs continually under review, and advise 
on the whole question of those essential types 
of machine tools which are not at present manu- 
factured here or of which the production is 
unduly limited. Other duties of the Council 
will include advice on the collection and dis- 
semination of essential statistics regarding the 
machine tool industry, on machine tool exports 
and imports, and on matters of research and 





development. The operation of the machine 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 








AN ASSOCIATION OF PROFESSIONAL 
ENGINEERS 

Str,—Mr. Newhouse, whose letter you pub- 
lished on March 29th, wants an Association of 
the Engineering Profession, viz the institutions. 
May I suggest to him and to others interested 
that there is another way, and that the nucleus 
of the association he desires is alreatly available 
in the Engineers’ Guild, the revival of which, 
after wartime cold storage, was reported in your 
Seven-Day Journal on February 15th last ? 

The Engineers’ Guild was founded in 1938, 
and membership is still small. Previous 
attempts to form such an association had failed. 
The institutions may very well be doubtful 

















800-GALLON STORAGE TANK 


necessary. It is pointed out that the thermal 
insulating properties of the present construc- 
tion is high, and that as a consequence the tank 
can be used for the bulk carriage of cold-setting 
materials. 








Refractory Production of 
Magnesium 


DuRING the war a new method of pro- 
ducing magnesium was developed in the United 
States, under the authority of the Government, 
partly to overcome the objection that under the 
ferro-silicon reduction process the temperature 
range of the reaction is so high as to be near the 
failure of the material of which the retort is 
made. While this same process is used, the 
type of retort or furnace is essentially different, 
and the method of operation, the reaction tem- 
peratures, and other features are different. This 
has been termed the ‘‘ fireless cooker ”’ process. 
It consists of charging briquettes of dolomite 
and ferro-silicon into a vacuum-tight steel sHell 
with refractory lining, and already heated to 
2700 deg. Fah. The steel shell is then evacuated 
and the heat stored in the refractory furnishes 
the heat necessary for reaction, while at the 
same time cooling to about 2200 deg. Fah. 
For the briquettes, dolomite is calcined, leaving 
a residue of lump lime, which is then mixed 
with ferro-silicon. Water added to the lime 
before briquetting, produces a hard and tough 
briquette, which is very porous after the water 
is driven off by preheating. Dry lime makes a 
fragile but compact briquette, with a yield of 
12-3lb. of magnesium, as against 9-3 1b. for 
the wet briquette. The experimental or pilot 
plant has retorts with an upper chamber to 
maintain the temperature of the preheated 
briquettes until they are discharged into the 
retort below. When under vacuum and pro- 
ducing magnesium, the vapour particles transfer 
heat at an enormous rate, as compared with 
ordinary radiation and conduction. While this 
process has not been developed on a commercial 
basis, the results of tests and the estimates of 
cost of plant’ and operation indicate that the 
refractory chamber method may develop 
successfully in competition with other processes 


tool disposal scheme will be watched by the 
Council, and there are important matters in 
connection with German machine tools and the 
German machine tool industry on which the 
Council is expected to give guidance. 

Mr. 8. F. Steward, until recently Director- 
General of Machine Tools in the Ministry of 
Supply, has been appointed the official Chair- 
man of the Council. The members are :—Mr. 
W. P. Eastwood, of George Swift and Sons, 
Ltd.; Mr. H. W. L. Kearns, of H. W. Kearns 
and Co., Ltd.; Mr. G. 8. Maginness, of Churchill 
Machine Tool Company, Ltd.; Mr. R. D. G. 
Ryder, of Thomas Ryder and Son, Ltd.; Mr. 
J. H. Goddard, of Wadkin, Ltd.; and Mr. 
J. B. 8. Gabriel, of Charles Churchill, Ltd. Two 
independent members will be Mr. W. G. Bass, 
of Ferranti, Ltd., and Mr. Isaac Hayward, the 
general secretary, National Union of Engineers, 
Firemen, Mechanics, and Electrical Workers. 
On the Government side the Admiralty will be 
represented by Mr. H. C. Rogers, the Deputy 
Controller (Production): Board of Trade by 
Mr. H. A. R. Binney, Principal Assistant 
Secretary ; and the Ministry of Supply by Mr. 
E. B. Bowyer, Under-Secretary (Engineering) 
and by Mr. J. W. Blackshaw and Mr. H. J. 
Gloag, of its machine tool department. The 
joint secretaries will be Mr. J. W. Blackshaw, 
of the Machine Tool Directorate of the Ministry 
of Supply (who will also be a member of the 
Council), and Mr. W. J. Morgan, secretary of 
the Machine Tool Trades’ Association. 








U.S.A. Leap Inpustry.—The supply of refined 
lead available for consumption continued to 
decrease in 1945 inf the U.S.A., according to the 
Bureau of Mines. Although refinery output 
remained approximately unchanged, domestic mine 
production, Government stocks, imports of lead- 
bearing materials, and exports of pig lead declined 
in 1945. Because of a supply which was consider- 
ably below demand, the Government continued to 
restrict consumption. Preliminary data based on 
reports from producers covering eleven months’ 
actual output plus an estimate for December indicate 
that 477,500 short tons of refined lead and 51,600 
tons of antimonial lead were produced at primary 
refineries in 1945. Preliminary estimates of mine 
production in the United States and Alaska in 
1945 indicate an output of 387,942 tons of recover- 


800-GALLON STORAGE TANK ROLLED UP 


therefore whether their members really want 
the association which Mr. Newhouse so ardently 
desires. If they want it, they can have it by 
joining the Guild in adequate numbers. When 
they do so, an understanding with the institu- 
tions may very well become practicable. There 
has been evidence that the name “‘ The Engi- 
neers’ Guild ”’ is unattractive, and a change is 
under consideration. In this and other respects 
the Guild is capable of becoming as useful and 
influential as mémbers of the engineering pro- 
fession choose to make it. 
W. A. M. ALAN, 
Hon. Secretary. 
The Engineers’ Guild, 
Richmond, Surrey, April 8th. 








Swiss Industries Fair at Basle 





THE Swiss Industries Fair, which opens at 
Basle on May 4th and remains open until 
May 14th, will have a large section devoted to 
the engineering and machine tool industries. 
Some 2000 exhibitors have announced their 
intention to take part in the Fair and the large 
premises available have been strained to accom- 
modate all of them. One of the largest halls 
will be set apart for machine tools, with wood- 
working machinery in an adjoining gallery. A 
third building has been set apart for further 
machine tools, together with technical and 
industrial equipment and plant, and will be 
filled to capacity. Two other important groups 
will be light metal exhibits and welding plant, 
with mechanical, optical and other precision 
instruments. A large hall will be filled with 
textile machinery. Many of the exhibits will 
be new and will represent the results of research 
work and new products and new techniques 
which Swiss engineers and manufacturers have 
developed during the war period. A record 
number of visitors is expected, and since the 
relaxation of Anglo-Swiss trade and travel 
restrictions, some travel difficulties have been 
removed. During the period of the Fair through 
London and Basle train services will be running, 
and a limited number of Swiss aircraft will be 








for the production of magnesium. 


able lead, a decrease of 7 per cent. from 1944. 


available to visitors attending the Fair. 
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often as opportunity offered and without 
very much regard for any factor more funda- 
mental than the likelihood or the reverse of 
obtaining an agreement with the employers. 
Presumably the joint committee will be con- 
sidering on very much narrower and more 











snus on ae ae practicable grounds the same matters that the 
. protagonists of a National Wages Policy 

Contents would have the Government study on a 

nation-wide basis. But the note of doubt is 

rie THe ENGINBER, April 12th, 1946 PAGE | necessary, because, as the T.U.C. pointed out 
enue eet. i. Policy on Problems of 
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THE T.U.C. AND A NATIONAL 
WAGES POLICY 


THE point of particular interest in the 
agreement reached after a full day’s discus- 
sion on Wednesday of last week between the 
Engineering and Allied Employers’ National 
Federation and the Engineering Joint Trades 
Movement was not the terms immediately 
decided upon, which in relation to the original 
demands can hardly have proved very satis- 
factory to the Movement, but the decision to 
set up a joint committee to consider the 
questions of the wages structure in the 
industry and of the shorter working week as 
part of a long-term policy. The eventual 
attainment of the goal of a 40-hour, five-day 
week has for long lain on the agenda of the 
engineering and other unions. But its con- 
sideration in conjunction with the employers, 
combined with that of the wages structure of 
the industry, as part of a long-term policy is a 
welcome departure from a method of pursuing 


appears too complex a proceeding to be really 
practicable. Even if to some extent succegg, 
ful, it must surely be likely to introduce an 
undue rigidity into a structure that should, if 
only because the weight of the wage packet 
is an important human interest, be suff. 
ciently flexible to meet the requirements of 
the development of new techniques, new 
trades, and new ‘skills, and the effects, 


or its implications. 


or to those of arbitration tribunals that 
cannot be wholly aware of Government 
desires and plans. It is, indeed, not impos- 
sible that members of the present Govern- 
ment who are particularly impressed by the 
advantages of planning and less fully aware 
of its accompanying disadvantages, may be 
toying with the idea. But it needs to be 
noticed also that the recent Statement of 
Policy shows that the T.U.C. has not in any 
way, relaxed its objections to any such 
national planning. “ The T.U.C.,” it states 
categorically, “has no intention of seeking 
the adoption of any policy which would 
substantially modify the present position or 
impose limits upon the rights of unions to 
engage in collective bargaining.” Even in 
relation to the adoption of the 40-hour 
week, its inclination clearly is to limit Govern- 
ment interference to a minimum. “The 
establishment of this reform in Britain should 
be pursued principally as a matter of internal 
industrial and economic policy rather than 
as a matter of international agreement, and 
the approach should be by a combination of 
voluntary and legislative methods.” In fact, 
the unions desire to retain their freedom to 
act as they think best, with very little regard 
for Government planning ; and to attempt to 
improve the conditions of work and hours of 
employment of their members by direct 
negotiations with employers in individual 
industries, such as those, a model of their 
kind, whose results for the engineering indus- 
tries are reported on another page of this 
issue. 

To many people in this country who may 
be growing used to the planning of this, that, 
and everything else, a National Wages Policy 
no doubt has an attractive sound. But to 
obtain a true judgment, it is necessary to 
study its real implications. What does it 
mean ? If it means, as we assume it must, an 
attempt to classify the many differing types 
of work and workers in this country, and to 
lay down a corresponding wage structure, 
presumably with the purpose of attracting 
labour to those industries that the Govern- 





wage increases piecemeal whenever and as 





ing of the phrase “‘ National Wages Policy ” 


The contention that there ought to be a 


of industry, for at least a considerable period, 
by the Government. For it is held that if 
nationalisation of several basic industries, 


hours of work can hardly be left to the indi- 
vidual determination of federations of em- 
ployers in conference with the affected unions 


favourable or unfavourable, of world-wide 
economic changes. As against such com. 
plexity and rigidity, the freedom of 
action desired by the unions seems pre- 
ferable. For it leaves it open to them at 
any time, in conference with employers, to 
alter the wage structure of individual indus. 
tries in accordance with the development of 
changing circumstances, thus providing that 
flexibility that any national scheme would 
inevitably lack. Yet it is not without its 
own dangers. A country such as Great 
Britain which must develop a great export 
trade in order to buy essential imports, 
cannot afford to choose safely any wage 
structure wholly divorced from the similar 
structures in countries with whose products 
it has to compete in export markets. Given 
the freedom of the unions to press for 
improved conditions in individual industries, 
it may well be feared that wages in the export 
trades may again, as between the wars, fall 
below those in more sheltered industries. 
What, then, would become of the Govern- 
ment’s Full Employment policy ? For if in 
such circumstances scarcity of labour con- 
tinued to remain a fact, grave difficulty 
would necessarily be found in obtaining 


sufficient entrants to those important 
industries whose wage levels were held 


down by the necessities of competition in 
the export markets. No doubt union leaders 
are just as fully aware of these and many 
other significant factors as are employers’ 
representatives. They may, too, in the result 
prove willing to allow due weight to them 
when negotiating with employers. But not 
only union leaders are involved. Will they 
also be able to convince their less fully 
informed followers? The recent frequency 
of strikes unauthorised by and therefore to 
some extent in opposition to the authority of 
the unions, lends a particular point to that 
discomforting query. 


Fairs and Exhibitions 


A COMMITTEE appointed by the Secretary 
for Overseas Trade, after four meetings 
under the chairmanship of Lord Ramsden, 
reported in December last to the D.O.T. The 
report was made public last week. Whilst 
the composition of the committee ensures 
that the feelings of industry towards Fairs 
and Exhibitions were duly represented, there 
is no evidence in the report itself that the 
subject was examined with particular care. 
The recommendations of the committee 
might have been made over the dinner table 
by any interested party. There are no 
statistics of costs and financial returns of fairs 
and exhibitions, no attempt to examine the 
causes of success and failure in the past, no 
logical discussions of the merits and demerits 
of different kinds of exhibitions, no study of 
the international repercussions of exhibi- 
tions fostered by States and Governments. 
We are in fact, presented with the obiter 
dicta of the members of the committee. 





ment most desires to encourage, then it 


“We have,” says the report, ‘‘ consistently 
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sought to give expression to our personal 
views on the matters before the committee, 
and not those of any representative body 
to which we might belong.” 

We do not wish for a moment to depre- 
ciate the opinions of the members of the com- 
mittee. No doubt each of them spoke from his 
personal knowledge ; and that they advanced 
proposals which they believed would, in their 
own words, “‘be acceptable to industry through- 
out the country ” may be taken for granted. 
At the same time the committee itself can 

scarcely have believed that the whoie subject 
could be adequately explored in four sittings, 
or that all the problems could be surveyed in 
a report of no more than ten pages. We say 
this in face of the fact that for our own part 
we agree with the opinions expressed, and 
would endorse the réport. But when we 
recall that the committee was instructed “ to 
consider the part which exhibitions and fairs 
should play in the promotion of export trade 
in the post-war era, and to advise on the 
policy and plans to be adopted to derive the 
maximum advantage from such displays,” 
we are not satisfied that opinions without 
evidential support are completely convinc- 
ing. Others, like ourselves, would be 
glad to have sound reasons for their 
belief. Let us glance at some of the 
primary conclusions of the committee. 
It is recommended that there should be a 
National Trade Fair, that the British Indus- 
tries Fair should be restarted to meet this 
need, and that its main features should “ as 
far as possible be varied annually.” Further- 
more, it should be concentrated in one centre, 
preferably Central London, and should be 
housed in permanent buildings. It will be 
recalled that the site of the B.I.F. was can- 
vassed with some heat years ago, and it is 
well to remember in this connection that the 
most famous Fair in Europe used to be held, 
not in the capital of Germany, but in Leipzig. 
Whilst, then, it may be agreed that an annual 
permanent Fair is desirable, the choice 
between London and some other centre calls 
for very close examination. Furthermore, it 
is proposed that for the present the “ British 
Industries Fair shall be limited to the display 
of United Kingdom and . . . Empire goods.”’ 
But there is added the remarkable rider that 
“it may be necessary at some future date 
to review the matter in the light of the 
development of the Fair and the future trend 
of events.” If this means that the Fair may 
assume an international character, will not 
British Industries Fair become an absurd 
misnomer ? We come now to a recommenda- 
tion that will command general and whole- 
hearted approval. It is that H.M. Govern- 
ment should make every effort to limit inter- 
national exhibitions, and that when it does 
decide to participate in one, it should do it 
with vigour. Industry has suffered too much 
from the frequency of exhibitions not to 
applaud the first part of this recommenda- 
tion, and has too painful memories of inade- 
quate representation at foreign exhibitions, 
not to endorse the second part. One other 
recommendation calls for mention. It is 
that a Universal International Exhibition 
should be held in Central London in 1951, 
and that if that prove to be impossible, that 
‘a demonstration limited to countries in the 
British Commonwealth should not be regarded 
as an alternative.” In another column we 
print the recommendations. 
Speaking for the engineering industries, 


we think we may say in very general terms 
that a widely held opinion is that if exhibi- 
tions are not good business they are not worth 
holding. That is why engineers have in the 
past favoured their own biennial exhibition 
at Olympia and specialised exhibitions, and 
why they have rarely shown any enthusiasm 
for general exhibitions. They do not value 
at a rush the stares of sightseers on their way 
to the amusement park. What they want 
are visitors who understand, and who are or 
may hecome, purchasers. In this respect the 
Fair, primarily a business enterprise, is dis- 
tingvished from the Exhibition, whose pur- 
pose is to broadcast propaganda. ‘There is no 
doubt a proper place for each kind of show, 
but it is worth observing that Lord Rams- 
den’s committee devotes far more attention 
to fairs than to exhibitions; indeed, one 
might say that it is luke-warm about the 
latter, whilst it stresses the value of the 
former for the encouragement of export 
trade. We observe also, with satisfaction, 








that it does not favour governmental inter- 
ference in general. “The initiative for 
planning any exhibition aimed at a selected 
market or group of markets should in general 
come from industry,” and “ industry should 
be left to decide for itself whether and to 
what extent it will participate in international 
trade fairs.” That there are exceptions to 
these general rules will be seen from our 
reprint on page 344. But, taken with the 
bias towards fairs which we have already 
noticed, they indicate sufficiently clearly that 
in the view of the committee, which we 
believe reflects the opinion of industry, 
the first objects of such shows is business, 
and not national prestige. It is because 
industry holds this view that it has nearly 
always been indifferent about costly displays 
in foreign countries, and even at home. How 
far it is right and how far wrong would call 
for very careful consideration, and much 
closer examination than the present com- 
mittee could give in four meetings. 








Institution of Mechanical Engineers 





ye extra general meeting of the Institution 
of Mechanical Engineers was held in 
London last Friday, April 5th, with Mr. 
O. V. 8. Bulleid (President) in the chair. 

The President introduced Dr. H. E. 
Merritt, who read his paper on “ The Evolu- 
tion of a Tank Transmission.” Abstracts 
from this paper are reprinted elsewhere in 
this issue. 

Dr. H. E. Merritt, in presenting his paper, 
said he would like to indicate its general 
background. It dealt with only one-third 
of the whole subject-matter of tank trans- 
missions. It represented the philosophical 
background to design. The other two sections 
of the subject-matter, which were not 
included in the paper, were (1) the elabora- 
tion of the internal kinematics of multiple 
differential mechanisms, which was an 
extremely complicated and boring subject, 
and (2) the transition of the design from a 
purely technical conception to the finished 
article. The length of time that it took to 
convert a design to a product which was made 
in volume and was reliable was well known 
to all engineers, but not so well known to 
politicians. That period, in the case of the 
tank transmission described in the paper, was 
so full of painful memories that he had pre- 
ferred to omit from the paper any reference 
to it. 


DISCUSSION 


Lieut.-Colonel E. McEwen said that the 
German “Tiger” and “ Panther” tanks 
and the latest enemy developments at the 
time of the collapse employed controlled 
differential systems substantially equivalent 
kinematically to the double differential 
system illustrated in the paper, but, like so 
much German design, in a very much more 
complex form. In view of all that had been 
said about German tanks, it was but fair 
to point out that the reliability of the 
* Tiger ’’ and ‘‘ Panther ”’ transmissions was 
far below that eventually achieved in this 
country. 

An interesting point about the “ Tiger ” 
steering was that two radii of turn were pro- 
vided by having alternative ratios in the 
steering shunt drive, either of which was 








selectively coupled in the drive to the balance 








shaft. Either the action of the clutches over- 
lapped, with consequent: destructive tend- 
encies, or there was a time lag between one 
releasing and the other coming into opera- 
tion, during which the drive to the tracks 
was freed and reverse steering could occur. 
In any case, the straightening up of the 
vehicle during that time felt like reverse 
steering, and was disconcerting and unsatis- 
factory. 

Mr. A. Gordon Wilson said that the pro- 
blem of steering a tracked vehicle had been 
so very fully expounded in the paper that 
there was very little that he could add, but 
tank transmissions comprised two essential 
and different functions, namely, steering and 
gear changing, and on the latter function he 
felt that some amplification would be very 
helpful. On first driving a ‘‘ Cromwell” 
tank he had been impressed by two features 
of the transmission. First, that it steered 
very well, which he had expected, and, 
secondly, that it was very easy to change 
speed on it, which he had not expected. 

The problem for the future was to find out 
how much further power and weight could 
be increased without making the physical 
exertion of gear changing too great. Without 
doubt, there would be supercharged engines 
and possibly there would be gas turbines in 
future tanks, and transmissions would have 
to be developed accordingly. The combina- 
tion of a torque converter and a geared 
differential might offer an interesting possi- 
bility, since, if one member of the differential 
were coupled to the engine shaft and the 
other to the converter output shaft, graded 
turns could be achieved by opening andclosing 
the throttle. In fact, there were so many 
possibilities that he would suggest that a 
further paper by the author on the subject 
of the gear-changing side of tank transmis- 
sion would be of very great interest and help 
to all concerned with that very interesting 
topic. 

Mr. W. Steeds said he would like to point 
out an interesting difference between geared 
steering and the Merritt-Brown system in 
regard to the power losses when the steering 
brakes slipped. If the two systems were 
designed to give the same ratio of sprocket 
speeds (and therefore the same radius of 
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turn), when the brakes did not slip, and then 
the brakes were allowed to slip so as to give 
a larger radius of turn, it could be shown 
that the ratio of the power losses in the tracks 
of the geared and the Merritt-Brown systems 
for the numerical case given by the author, 
was 0-925, so that the power loss in the 
Merritt-Brown system was some 8 per cent. 
greater than the power loss in the geared 
system. That point might be of some signi- 
ficance when one considered the large number 
of small steering movements that had to be 
made when a tank ran along a cambered road. 

Major Walter G. Wilson said he would 
like to congratulate the author on having 
described so clearly the steering problem 
dealt with in the paper. As the author said, 
the problem was to reverse a torque and still 
keep the direction and movement the same, 
and it had been very difficult indeed to get 
that appreciated. 

With any differential arrangement when 
one was not steering one was differentially 


driven. So far as he knew, in the last war 
no circumstances had occurred in which 


that was a drawback, but in the 1914-18 war 
when working in the Flanders mud, it had 
been absolutely essential to have some method 
of locking the differential. Without some 
extra arrangement to lock the differential 
in any differential steering, when one was not 
steering, one had really a balanced torque 
between the tracks, not an equal speed. Of 
course, there was a very considerable advan- 
tage in the author’s scheme, in that as one 
got on to a iower gear so one reduced the 
radius of turn. 

Brigadier W. M. Blagden said that the 
technical side of the matter under discussion 
had been very well dealt with by people who 
were more competent to deal with it than he 
was, but he would like to make a few remarks 
on the historical aspect of the subject. 

The fact was that the British Army had 
started the recent war with tanks with a non- 
regenerative steering, and it had become 
apparent quite early that regeneration was 
needed unless one had more than about 
0-6 B.H.P. per ton-mile per hour, when the 
miles per hour were the maximum one would 
expect to get on the road. The Mark IV 
tank, with which the war was started, had 
done very well with a clutch-and-brake 
steering, although, if Major Wilson had had 
his way, his excellent stepped-down-geared 
steering would have been in use a long time 
before the war started. Unfortunately, that 
had not been the case. The “ Valentine ” 
had done very well on clutch and brake. It 
was an exceptionally well-designed clutch 
and brake, and the “ Valentine’ was not 
ambitious in the matter of speed. Its power/ 
weight ratio was low, its weight being about 10 
tons, whilst it was expected to do only 15 to 
18 m.p.h. The “ Matilda ’’ did not do nearly 
so well with regard to sustained speed under 
difficult conditions, because of the power 
losses due to its clutch and brake steering. 
It was a very great pity that the geared 
steering of the ‘“‘ Wilson”’ type, which was 
ultimately adopted on the “‘ Crusader,” was 
not adopted on the “ Matilda.” The pilot 
model which was produced behaved very 
much better than the ordinary “ Matilda,” 
but unfortunately there was some fear of pro- 
duction difficulties, and a certain amount of 
tooling which had been started was given up 
in 1940. The early cruisers all had clutch- 
and-brake steering. When the cruiser Mark 
IV, with the clutch-and-brake steering, was 
replaced by the cruiser Marks V and VI, now 
better known as the “‘ Covenanter ”’ and the 
“ Crusader,”’ the only thing which made it 
possible to keep the same powered unit and 
go up in weight from 14 tons odd to 19 tons 


Major Wilson’s type was adopted. When the 
author's system was adopted the chief gain 
achieved over Major Wilson’s system, which 
had been the representative regenerative 
steering up to that date, was the multiplicity 
of ratios obtained for steering and the ability 
to do a neutral turn. It should also be 
remembered that the author’s system pro- 
vided the steering and the gear ratios in the 
smallest possible compass. Nothing so small 
had been achieved since in 1941 there had 
been a very high-pressure salesmanship from 
some quarters to get American transmission 
systems of the “ Cletrac”’ type adopted for 
the tanks of this country. The greatest diffi- 
culty had been experienced in avoiding that. 
That might sound rather bureaucratic, but 
in point of fact the system used in this 
country was based on rear sprocket design. 
The author’s type of gear-box or the type of 
gear-box which was used with Major Wilson’s 
steering, with its transverse shaft, was the 
only type that could be got into the amount 
of space available, and if the ‘‘ Cletrac ”’ 
steering had been adopted it would have been 
necessary to use front sprockets and to have 
hot gear-boxes between the co-driver and the 
driver. For many years the advantage of 
having a most compact type of steering 
system had been enjoyed. 

Mr. Harold Sinclair observed that reference 
had been made to the question of horsepower 
per ton. It seemed that the figure of the 
horsepower per ton was not itself sufficiently 
significant and that one should really speak 
about the horsepower per ton per mile per 
hour. In making a comparison between one 
tank and another one should, he thought, 
introduce the figure of miles per hour, repre- 
senting the speed for which the tank was 
geared to run at normal full speed. 

With regard to the mechanical details 
of the author’s triple differential trans- 
mission, in the paper figures were given 
of the regenerative horsepower that arose 
when steering and in one particular case the 
author quoted the figure of 1430 H.P. If 
one examined the parts of the differential— 
the primary differential, he thought it might 
be called—and the two half shafts coming out 
to the two secondary differentials, it was 
astonishing that those rather skinny parts 
and the rather skinny shafts and bearings 
could put up with the loads and speeds 
that they did put up with. It gave one 
great faith in the ability of mechanical trans- 
mission to get a great deal of horsepower 
capacity tucked into a small compass, and 
that had certainly been achieved in the 
Merritt-Brown transmission. 

Mr. L. Little said that previous speakers 
had dealt with a number of the points that 
he had intended to raise, but there was one 
matter which he would like to bring to the 
notice of the meeting. It was a question of 
presenting the problem of steering tracked 
vehicles in a different light. 

He thought it would be agreed that the 
future success of any method of transport, 
whether tank or tractor, whether military or 
commercial, depended on whether it was an 
economic proposition. In the case of com- 
mercial transport, it was fairly easy to assess 
the relative efficiency of different types on a 
basis of cost per ton-mile, and that could be 
translated into terms of pounds, shillings, 
and pence. In the case of military transport, 
it was rather more difficult, but the cost still 
existed, in terms of vital materials, shipping 
space, men, and very frequently men’s lives. 
The method of steering had always been 
recognised as one of the most important 
factors in the case of the tank and all tracked 
vehicles. It resulted in the tracked vehicle 


sidered far less satisfactory than its wheeled 
competitors. He thought that was bound 
to remain so, so long as it was the case that 
every time the driver of a tracked vehicle 
wished to change his direction he scraped the 
tracks along the ground. The author's 
mechanism undoubtedly did that rather 
barbarous job much more elegantly than any 
other mechanism, but the fact remained that 
there was a very considerable loss of power, 
as shown in the paper. If that power was 
simply dissipated into thin air, perhaps its 
loss would not matter so much, but unfor. 
tunately it was reflected in the destruction 
of the mechanism and also the surface over 
which the vehicle ran. He thought that 
anyone who had followed the path of a 
convoy of tanks and had examined the road 
surface on the corners would have noticed 
that. It seemed that until there was a funda. 
mental change in this connection, the use of 
tracked vehicles could not be extended. 

The alternative method of curving the 
track, laying it in a curve instead of twisting 
it, was not new. It was, in fact, very old, but 
the mechanical difficulties had in the past 
prevented its extensive use. During recent 
years those mechanical difficulties had been 
largely overcome, at least so far as the lighter 
types of vehicles were concerned, and he 
thought the method could be said to have 
reached a stage when it was a practical pro. 
position. The resultant improvement in the 
performance and the life of the vehicle was 
very marked. These remarks should not be 
taken as in any way depreciating the excel- 
lence of the mechanism for which the author 
was responsible, but he felt he ought to 
express his conviction that in the future, at 
any rate, the continued or extended applica- 
tion of the tracked vehicle, for whatever 
purpose, was very largely dependent on the 
elimination of the fundamental necessity to 
dissipate so much power. 

So far as the existing or the wartime 
development was concerned, he thought there 
was no doubt that the Ministry of Supply had 
shown remarkable foresight in deciding on 
the standardisation of the Merritt-Brown 
type of box. As other speakers had pointed 
out, it was by far the most effective piece of 
mechanism with regard to tank steering and 
transmission that had been fitted, not merely 
to any British tank, but to any tank in any 
country. 

Dr. H. E. Merritt, in reply, said that the 
place of mathematics and of the lower form 
of the science, called applied mathematics, 
in design was a topic which could very profit- 
ably be discussed at great length. So far as 
his particular tank gear-box was concerned, 
he did not pretend that he had personally 
elaborated the whole of the mathematical 
theory underlying the steering of a tracked 
vehicle. Far more competent mathematicians 
than he had dealt with it very successfully. 
The only point at which mathematics had 
been important to him in the design of his 
gear-box was in getting an approximate idea 
of how much horsepower each particular 
element of a track-laying mechanism had to 
withstand. With that rough idea he could 
go ahead and make a picture of a gear-box. 
Without it, he would have been completely 
at sea, and, moreover, lack of reliability 
would certainly have appeared in a very short 
space of time. 

The most important part of the whole 
question, in his view, was not the ability to 
write down all the mathematical formule, 
but to be able to form a conception in one’s 
mind of the nature of the forces which arose. 
Major Wilson had referred to that when he 
said how difficult he had found it to convey 
the idea of negative force and positive or 





having a comparatively short life and being 





odd was the fact that regenerative steering of 





extravagant of fuel and being generally con- 
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game experience, and he had been very 

ieved to see experiments carried out, cost- 
ing many thousands of pounds, in which it 
was obvious that there was no understanding 
at all of what was happening to the power 
which was going into the tracks from the 
engine and from the ground. In particular, 
he remembered an electrical transmission. 
The enthusiasm of electrical engineers for 
electricity led them to try to do the whole job 
by electricity, whereas if they had com- 
promised and used a little electricity and a 
few gear wheels they would have achieved 
the same result much more efficiently and 
with much smaller weight and cost. 

A factor of considerable importance was 
that the transmission had to be as small as 
possible, because the function of a tank was 
not to provide a means of transport for a 
large transmission. It had other purposes, 
and the people who required it for those 
purposes were very jealous of the space which 
the transmission occupied, and, having in 
mind the overall economics of tank material 
utilisation (if he might coin a phrase), it 
seemed that it was well worth while to 
sacrifice some ideal features in the trans- 
mission itself in order to leave a little more 
room for a little more armour for the fighting 
men in the tank. That was why, after there 
had been produced for purely experimental 
purposes a transmission of the double differ- 
ential type, having two radii of turn, auto- 
matic gear change and several other refine- 
ments, the whole having been done merely to 
establish a standard, as soon as war broke 
out the people concerned had to change their 
ideas entirely and design something that 
could be produced quickly, that would be 
very cheap, and that would work. That was 
where the mathematics had some influence, 
because they made it possible to predict the 
forces and the speeds of all the various 
elements in the transmission, and that was 
why the very small shafts would transmit a 
phenomenal amount of horsepower. They 





would do that only because they had been 
stressed out beforehand, and the situation 
was not as frightening as one might think. 

One of the interesting questions which had 
arisen quite early in the designing of the gear- 
box was whether the differential should be 
locked or not. He had had very little informa- 
tion to guide him, but after a little rough 
calculation had been done it had appeared 
reasonable to conclude that locking the 
differential was not necessary. Thereafter a 
certain number of phenomena had occurred 
in the way of drift, and so forth, which were 
sometimes attributed to the fact that the 
differential could not be locked, but there 
had been no conclusive proof with regard to 
that. It had finally been decided not to make 
provision for locking the differential, simply 
because it was not known how to do it and 
not because it was not thought to be 
necessary. 

Mr. Little had rightly used the word 
“ barbarous ”’ in referring to the process of 
making a track slew or skid over the surface 
of the ground. Evenif, in the best of circum- 
stances, one could make a track skid at the 
expenditure of about half the power of the 
engine, no word but “* barbarous ”’ adequately 
described it. Again, however, the question 
was merely one of the cost of the final design, 
He agreed with Mr. Little that economy was 
of paramount importance, but the amount of 
economy that could be achieved depended 
entirely upon the skill of the designer, and it 
appeared that, in the case of the very heavy 
class of vehicle to which his particular triple 
differential had been applied, the design of a 
piece of tracklaying mechanism would be 
more costly and complicated than the present 
type of gear-box. It did not follow that that 
would always be so. The gear-box described 
in the paper was simply the result of the war- 
time emergency, and it was not intended to 
be put forward as an ideal solution of the 
problem. It was an example of an engineer’s 
compromise at difficult times. 








Royal Netherlands Industries Fair, Utrecht 





HE forty-sixth Utrecht Fair which opened 

on Tuesday, April 2nd, and closed yester- 
day, was very successful in indicating the 
rapid recovery of industrial activity in the 
Netherlands. It was formally opened at the 
State Theatre, Utrecht, by Her Majesty the 
Queen of Holland, who was accompanied by 
Her Royal Highness the Princess Juliana. 

THE OPENING SPEECHES 

The President of the Council of Manage- 
ment, Ir. F. H. Fentener van Vlissingen, in 
welcoming the Royal visitors, said that 
Prince Bernard, who was unfortunately pre- 
vented from being present, had taken 
a large share in making preparations for this 
year’s Fair. By his personal effort, he had 
succeeded in arranging with the Allied 
authorities for the evacuation of the Fair 
buildings in time to enable the Fair te be 
opened at the proposed date. The President 
extended a warm welcome to the Ministers 
of State present, and thanked the Govern- 
ment for its help, and the Mayor of Utrecht 
for his assistance in collaborating with the 
authorities in the preparatory work. It was 
very satisfactory, he went on to say, that 
business men and industrialists had responded 
to the call of the Fair in a manner which had 
exceeded all expectations. 

The Prime Minister of the Nétherlands, 





Professor Ir W. Schermerhorn, dealt with the 
national aspect of the Fair, and its economic 
influence. He closed by expressing the hope 
that the Fair would demonstrate the power 
which the Netherlands industry could pro- 
duce by its own freewill for the reconstruc- 
tion of the country in a material and a moral 
sense. 

The Minister of Trade and Industry, Ir H. 
Vos, said that the national production figure 
in the first months of the liberation period 
had not amounted to more than 20 to 28 per 
cent. of that of 1938. By January, 1946, it 
had already reached 60 per cent., and the 
number of registered unemployed persons was 
falling, and there was likely to be a shortage 
of labour. By March and April the produc- 
tion figure had probably risen to about 70 per 
cent. of that of 1938. For effective recon- 
struction a figure of 60 to 70 per cent. must 
not be taken as a maximum, but rather a 
minimum figure. Effective reconstruction 
could only be achieved if satisfactory solu- 
tions were reached in several matters, such as 
the supply of coal, the flow of the necessary 
raw materials, and appropriate transport 
services. He was glad that the Fair manage- 
ment had got to work, and in that way was 
assisting both national reconstruction and 
international relations. For national recon- 
struction, the co-operation of all would be 





needed, and the Fair would, he felt, prove a 
valuable stimulus to that end. 


A SuHort History oF THE Fair 


The Netherlands Industries Fair came into 
being near the close of the 1914-18 war. It 
was in February, 1917, that the first Fair 
took place, and for’ the first five years it was 
an annual event. The Fairs were held in 
various squares in the city, and the exhibitors 
were housed in small wooden, buildings. The 
need of a permanent Fair building was soon 
felt, and the foundation stone of the first, 
containing five floors, with an exhibition space 
of 5700 square metres, was laid by Princess 
Juliana on February 25th, 1920. A second 
five-storey building, containing a space of 
4300 square metres was opened in 1930. A 
further addition to the permanent buildings 
was made in 1938, when the Beatrix Hall was 
built, and formally opened by Prince Bernard 
on March 15th, 1938. In that hall a large 
number of the more important machinery 
exhibits were housed during the Fair just 
closed. In the Vredenburg Square behind 
the main building and in the grounds, other 
wooden buildings and tents were arranged, 
and a good deal of space was allotted to open- 
air exhibits, of agricultural and building 
machinery, many of which were seen work- 
ing. The international character of the Fair 
was shown by the large number of foreign 
firms exhibiting, either on their own stands 
or those of their Dutch agents. The 
total number of exhibitors was 1506, 
and of these, 548, or nearly 36 per cent., 
were exhibitors from other countries. The 
total was made up as follows :—Great 
Britain, 175; United States, 91; Switzer- 
land, 83; Belgium, 61; France, 52 ; Czecho- 
slovakia, 47; Sweden, 21; Denmark, 10; 
Canada, 4; Portugal, 2; Norway, 1; and 
Austria, 1. Four countries—Belgium, France 
Czechoslovakia, and Sweden—already have 
their own sections, and agreements are being 
sought with Great Britain and America for 
the creation of new sections. It is hoped 
that the Utrecht Fair will rapidly develop 
into an export fair for the West of Europe. 


SomE OUTSTANDING EXHIBITS 


In the Beatrix Hall an interesting stand was 
that of Werkspoor N.V., of Amsterdam and 
Utrecht. This firm exhibited one of its oil 
engines designed for pumping and ship 
auxiliary service, which had taken part in 
removing the flood water from the Zuider 
Zee in the reclaiming of the Wieringermeer 
after the restoration of broken dykes. Other 
exhibits on this stand showed developments 
in pumps and machine tools, and work done 
by the firm during the war period. A visit 
to the works of the company showed that 
it was very busy with ship and marine 
engine repairs and repairs to locomotives and 
rolling stock. Not much of its plant was 
removed to Germany, and some of the smaller 
machines taken are now coming back again. 

On the stand of Machinenfabriek Gebr. 
Stork and Co. N.V., of Hengelo, an attraction 
was the one-fifth scale model of the latest 
type of Stork-Hesselman single-acting, two- 
stroke, marine oil engine designed for an 
output of 1800 B.H.P. at 150 r.p.m. The new 
supercharger is of the Roots pattern, the 
blower rotors being in three sections. 
Examples of the company’s other products 
in dairy and chemical plant were also on view. 

The Netherlands Steelworks ‘‘ Demka ” of 
Utrecht, formerly the J. M. De Muinck 
Keizer N.V., displayed a large model of its 
well-laid-out works and examples of 
its production. We noted the pattern 
for a large cast steel stern frame ordered for 
a Doxford ship, which was never made, owing 
to the war. The making of large steel cast- 
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ings has been resumed, but full-scale opera- 
tions are prevented by the lack of men and 
materials, and in the case of the lighter 
branches of the company’s activities, much 
of the wire-drawing machinery for non-ferrous 
alloys was taken off to Germany. 

The exhibits of the Kromhout Motoren 
Fabriek D. Goedkoop Jr N.V., included 
examples of the firm’s slow-speed, two-stroke 
Kromhout engine, and the high-speed 
Kromhout-Gardner engine. We were sorry to 
learn that production of these power 
units is likely to be delayed, owing to the 
widespread damage which the Germans did 
to the works and the amount of machinery 
removed from them. Reconstruction work is 
proceeding as quickly as possible. Grasso’s 
Machinefabrieken N.V. of S’ Hertogenbosch, 
showed a wide range of air compressors, 
while ““ Heemaf”’ N.V. of Hengelo displayed 
photographs of electrical plant. 

The machine tool exhibits in the Dutch, 
Belgian, Czechoslovak, French, and other 
sections of the Fair were mostly standard 
types of lathes, boring machines, drilling 
machines, shapers, and milling and grinding 
machines. American and British tools were 
seen on some stands. 

In the building machinery section in the 
tents and outside exhibits there were many 
British exhibits. Wynmalen and Housmann, 
of Rotterdam Westerkade 10, showed two 
examples of Ruston-Bucyrus excavators, the 
10 R.B. and the 19R.B. models, while on 
the same stand we noted a Field-Marshall 
tractor, Muir-Hill tipping wagons, a 2-ton 
Neal Mobile crane, and a 15-cwt Neal Rapid 
crane. J. H. Kimm’s of the Hague exhibited 
a Lacy-Hulbert air compressor unit, and 
several examples of the Aerograph Company’s 
spraying machines. Van Kranenburg of 
Rotterdam showed a Coles Utility crane with 
a lifting capacity of 6 tons, one of twenty-two 
ordered by the Netherlands Government for 
the repair and maintenance of dykes and 
waterways. The same makers also exhibited 
for the first time a 1-ton Coles crane and a 
3-ton electric hoisting gear. Other British 
exhibits we noted were Allen’s Oxford 
motor cultivators and mowers, which 
attracted considerable attention and were 
exhibited by Techno-Import N.V. of Amster- 
dam De Ruyterkade 105. Fowler oil 
engines were also shown on this stand. 
Broom and Wade compressors, National oil 
engines, and British machine tools by Dean, 
Smith and Grace, Ltd., and other makers, 
were to be seen on the stand of Van Riet- 
schoten and Houwens’ N.V., Rotterdam. 

Some of the more interesting exhibits 
that were to be seen at the Fair we reserve 
for description at a later date, in a fuller 
manner than could be attempted here. 








Two Soot Blowers 


ParTICULARS of two improved soot blowers 
which may be arranged for either hand or 
remote control have been sent by Hopkinsons, 
Ltd., of Huddersfield. The first of these blowers, 
illustrated in Fig. 1, is of the single-nozzle 
retractable type, designed particularly for use 
where high gas temperatures are experienced, 
such as in combustion chambers or near super- 
heaters. The automatic withdrawal of the 
nozzle from the gases when it is not in use avoids 
damage by burning and the consequent necessity 
for frequently dismantling the blower for its 
replacement. 

The construction and operation of this blower 
may be followed by reference to the diagram, 
Fig. 2, in which the nozzle A is shown in the 
retracted position. As the hand wheel B is 
rotated the nozzle is projected forwards and as 
its ports clear the furnace wall the steam valve C 


is automatically opened and the nozzle rotated 
through the required are of blow. Turning of 
the hand wheel rotates the worm wheel D about 
a screwed and splined sleeve E. A key prevents 
this sleeve from turning and ensures that it 
moves in a lateral direction on the blower tube 


passes through the blower except during actyg| 
operation the glands are not subjected to fy 
steam pressure. 

For use where there is insufficient room to 
install the retractable type of soot blower, the 
multi-nozzle rotary blower shown in Fig. 3 has 














F, over which it fits freely. At the end of the 
sleeve is a hardened steel cam G, which raises 
the roller H to open through a series of links 
the spring-loaded steam valve, and keeps it 
open during the operating period of the blower. 
A helical keyway J in the blower tube locates 





FiG. 1—-RETRACTABLE SINGLE-NOZZLE SOOT BLOWER 


been designed. As the hand wheel of this type 
of blower is turned it rotates the multi-nozzle 
element through the medium of a worm and 
worm wheel. This turning movement at the 
same time rotates a rearward extension in the 
form of a hollow spindle to open a cam-operated 
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on a fixed guide pin and roller to impart a 
turning movement to the tube and the nozzle 
whilst the steam valve is open. When move- 
ment of the hand wheel is reversed to withdraw 
the blower tube the roller H slips off the cam 
and the steam valve is closed by its spring and 


FIG. 2—ARRANGEMENT OF RETRACTABLE SOOT BLOWER 


spring-loaded steam valve. Steam then passes 
from the valve through ports in the cam into 
the spindle and down the blower tube to the 
nozzles. Between the blower head and the 
nozzle element is a double flexible coupling, 
which allows differential expansion between the 














pressure of steam upon its lower face. In order 
to permit easy access to the coupling, for agdjust- 
ment or removal of the nozzle, a split distance 
piece K is so designed that its upper half may 
be removed without upsetting the arrangement 





of the remainder of the apparatus. As no steam 


FiG. 3—MULTI-NOZZLE SOOT BLOWER 


head and element supports. This coupling also 
permits angular adjustment of the element 
without dismantling of the blower head or pipe- 
work. The engraving shows a blower having 
the upper half of its split distance piece removed 
to expose the coupling. 
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s tion of those same forces without positive control | solved, with some labour, but without much 
The Evolution of a Tank of the track speeds does not produce the same | difficulty. 

eae radius of turn—or any turn at all. It is obvious that this theory is based on very 
Transmission If the mechanisms at the disposal of the | sweeping assumptions and ignores the inevitable 
designer included an infinitely variable gear|non-uniformity of load distribution over the 
By H. E. MERRITT, M.B.E., D.Se. (Eng.), capable of giving a precise and positively con- | track, the effect of undulations of the ground, 


M.1. Mech. E.f 


A GREAT many machines, structures, and 
mechanical devices can be, and are, designed 
without the aid of calculation or scientific 
artifice, and succeed in their purpose. This is 
possible when the designer can visualise the 
nature of the forces or motions involved, can 
devise a suitable arrangement, and can bring to 
bear the judgment and experience by which its 
parts can be suitably proportioned. The 
steering of a tracklayer, however, is one of those 
problems in which appearances can be decep- 
tive, and in which the intuitive process of design 
breaks down, as many costly and abortive 
attempts have shown. 

The tank in general requires no description, 
and its motion in a straight line comes readily 
to the mind’s eye. To perceive what is required 
to make it change direction, in a manner con- 
sistently responsive to the will of the driver, is 
another matter. It requires but little effort of 
imagination to see that if a tank describes a 
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Fic. 1—-Radius of Turn 


curved path the inner track will move, relative 
to the hull, more slowly than the outer track, 
and it is a reasonable and correct deduction that 
if this difference of track speeds can be enforced 
the tank will turn. But the forces which must be 
brought into play, and the consequences of 

pplying them, are less easy to understand, and 
it is to under-estimation of these forces that 
most of the troubles of tracklayer steering 
mechanisms can be traced. 

For, considering only the form of construc- 
tion in which the tracks are laterally rigid, 
motion of a tank in a curved path implies that 
the tracks as a whole must move with the same 
angular velocity as the tank, and must therefore 
skid over the ground. But the length of track 
on the ground is nearly equal to the length of 
the hull, the weight is large, and the coefficient 
of adhesion high, so that the tank has a very 
strong predisposition to continue to move in a 
straight line and the forces required to deflect 
it from that path are very large in comparison 
with those needed merely to propel it. 

Whatever the internal mechanism, this 
slewing couple can (in the case considered here) 
be derived only from a difference between the 
tractive efforts exerted by the respective tracks. 
The crux of the problem now arises. If the 
tracks are positively geared together to run 
with a given speed ratio, the radius of turn is 
determinate and the necessary forces are auto- 
matically brought into play ; but the process 
is unfortunately not reversible and the applica- 





* Institution of Mechanical Engineers, April 5th. 
Abridged. 


trolled speed independent of the torque trans- 


hundreds of horsepower with small bulk and 
weight and with high efficiency, the mechanical 
problems of steering a tank would be solved, and 
only those of analysing forces and predicting 
motion would remain. But in the absence of a 
mechanism giving positive control of speed, 
changes of speed must be brought about by 
force. The basic problems are therefore to 
determine the forces required, to explore the 
mechanisms by which those forces can be 
brought into play, to investigate the behaviour 
under the action of these forees—not only of the 
tank, but of the mechanism itself—and to 
analyse and predict the way in which the tank 
will respond to operation of the controls. 


PRELIMINARY EXPERIMENTS 


A study was therefore commenced of the 
forces in, and motion of, a skidding track. 
Sprocket torque meters were not then available, 
and the only measurements that could be made 
were of rolling resistance and of the coefficient 
of adhesion of a locked track skidding longi- 
tudinally, using for the purpose a towing tank 
and a traction dynamometer. Measurements of 
radii of turn were also made, but the results 
were strange and no theory was available to 
explain them. 
The starting point in the building up of the 
theory was provided by a crude but illuminating 
table-top experiment suggested by the following 
argument. First, suppose that a tank is moving 
on level ground in a curved path with uniform 
speed against negligible rolling resistance. Then 
the sum of the propulsive forces exerted by the 
tracks on the ground must be zero, but a slewing 
couple must exist in order to overcome the 
reluctance of the tracks to skid angularly. This 
couple is proportional to the algebraic difference 
between the propulsive forces, which must 
therefore be equal and opposite in sign. 

{Here the author describes a simple experi- 
ment simulating the motion of a single track in 
these circumstances. ] 

The significant observations were that the 
greater the distance of the line of action of the 
force from the centre line of the track, the less 
the force required, and for each point of appli- 
cation of the force the track moved about a 
corresponding instantaneous centre of rotation 
located on its transverse centre line. 

Given a little more prescience, of course, this 
result could have been predicted ; but, as is 
not uncommon, the mathematical proof 
followed, and the results of experiment and 
calculation were in reasonably close agreement. 
The analysis yielded the following results :— 


Let 
W be the weight on the track, 
u the coefficient of adhesion, 
Lthe semi-length of the track on the 
ground, 
F the applied force just sufficient to over- 
come adhésion, 
a Lthe distance of the applied force from 
the centre line of the track, 
8 L the distance of the instantaneous centre 
from the mid-point of the track, 
K the ratio of F to the force wW which 
would cause skidding if applied at the 


mid-point. 
Then 
an VASE uf (1) 
28 sinh— 8 
1 
K=8 sinh“*5 ; (2) 


A force F offset at a distance « L is, of course, 
equivalent to a force F acting along the centre 
line together with a couple 


M=FaL=Kuwel (3) 


and from these expressions the general case of 


mitted, and also capable of handling many 


and the influence of the design of the track 
shoes on the possible magnitude or directional 
effect of the coefficient of adhesion. But the 
circumstances of design did not ‘appear to 
warrant any attempt to take these factors into 
quantitative account, and although further 
elaboration has since been achieved, the theory 
in its original form has proved to give sufficient 
guidance for the design of successful trans- 
missions. 

The Radius of Turn.—The next point to be 
examined was the path of the tank if the tracks 
were positively geared to run at different speeds 
relative to the hull; again assuming, in the first 
place, zero resultant tractive force and, in con- 
sequence, equal and opposite track forces. 

Since, in this case, each track may. be regarded 
as being subjected to the action of a single force 
acting at a distance C from its centre line, the 
value to be taken for « is C/L, and the corre- 
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Fig. 2—Power Distribution when Steering 


sponding value of 8 can be found by using curves 
plotted from equation (1). 
The upper part of Fig. 1 shows a plan of the 
turn, in which the tank moves about a centre 
O with a radius R measured to its centre line. 
Since the portions of the tracks in contact with 
the ground move over it about instantaneous 
centres I, and I; respectively, they can be 
imagined to be replaced by wheels touching the 
ground at those points and having peripheral 
velocities V, and Vi equal to those given to the 
corresponding tracks. In the lower part of 
Fig. 1 these wheels are shown in dotted line and 
have been drawn with diameters proportional 
to their peripheral speeds so that they may be 
regarded as rotating with equal angular velo- 
cities. It is then obvious that the centre O is 
located by the diagonal shown, and it follows 
that 
R=< (Vo+Vi) (1+8 L/C) 

a Vo—Vi 
If Vm represents the arithmetic mean of V, and 
Vi it is convenient to introduce a quantity A, 
called the “ steering coefficient,” such that 
Vo=Vm (1+A) 
Vi=Vm (1—A) 
because the effect of differential steering 
mechanisms is to produce a track-speed rela- 
tionship represented in this way. The value of 
R then becomes 





(4) 


and the quantity inside the brackets can be 
regarded as a correcting factor indicating by 


Cc , 
R=5 (1+ 8 L/C 
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two tracks subjected to unequal forces can be 


how much the radius of turn is increased, com- 
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with what it would be if the tracks 
It is perhaps 
of interest to record that measurements of the 
actual radii of turn of many tanks are in very 


skidded about their mid-points. 


good agreement with the calculated values. 


The Beginning of a Turn.—The 
moment during a turn is that at which it begins. 


Because of the very large frictional resistance to 
slewing, it is necessary to build up in the tracks 


forces sufficient to overcome this resistance ; 
that is to say, the force exerted by one track 
must be 
diminished, in order to develop the required 
slewing couple. 

An infinite range of combinations of track 
forces can produce this result and in the 
particular case of the sustained turn the track 
forces are equal and opposite. Each of these 
forces can then be of the order of one-half the 
total weight on the track and is much greater 
than the propulsive force required except up 
the steepest gradient that the tank can climb. 
If the track forces are not equal and opposite, 
then clearly one must be numerically larger, 
and the other smaller, than the value for a 
sustained turn; but in nearly every practical 
case the force required at the inner track is 
negative. (The actual values can be calculated 
with the aid of the expressions given above.) 

Furthermore, the expressions given for the 
forces necessary to sustain a turn are inde- 
pendent of the ratio of the track speeds and of 
the radius of turn ; in short, the combination of 
forces necessary to sustain a turn, of whatever 
radius, must be applied before the turn can 
commence. ; 

In general, the effect of a steering mechanism 
must be to superimpose on the propulsive forces 
already present in the tracks additional forces, 
opposite in sign and preferably equal in magni- 
tude. For if they are not equal in magnitude 
the resultant propulsive force will change and 
will entail either acceleration, which is imprac- 
ticable, or deceleration, which is inconvenient. 
But in any case in which the redistribution of 
track forces to effect steering is determined by 
the driver (and this must always be true in the 
absence of a positive infinitely variable gear) the 
build-up of the steering forces must be pro- 
gressive and until the critical minimum is 
attained the tank will continue to move in a 
straight line. At this instant the severity of 
the duty imposed upon the steering mechanism 
reaches &@ maximum. 

The Path of the Tank.—If at the instant 
described above, when the tank is in equi- 
librium, the steering forces are still further 
increased, the excess above the equilibrium 
value will result in angular acceleration of the 
tank. Since the slewing resistance is inde- 
pendent of the radius of turn (with 
minor reservations outside our present scope) 
the tank will commence to describe a spiral 
determined by the combination of its linear 
velocity and its angular acceleration. A lower 
limit to the radius of turn may be, and usually 
is, imposed by the steering mechanism, but 
above that limit the foregoing statement con- 
tinues to hold good. 

It follows that the act of steering implies 
control by the driver of the rate of change of 
angular acceleration ; but this need not be as 
difficult as it sounds. To be successful, however, 
it demands that the slewing forces developed 
by the steering mechanism should be propor- 
tional to the effort exerted by the driver on the 
control levers. This, on reflection, will be seen 
to be not greatly different from what happens 
when steering a motor-car at speed; but to 
attempt to arrange for the control of a tank by 
a steering wheel implies a false analogy. 

The Circulation of Power.—Pursuing the 
study of the conditions at the commencement 
of a turn leads to some interesting facts about 
the distribution of power. 

At the instant in question it is necessary that 
the inner track should exert a very large nega- 
tive or retarding force. But it continues to 
move in a positive direction; it therefore 
develops negative power, or, in other words, it 
receives power from the ground. If, at the same 
time, the requirements of a sustained turn are 
to be met, the outer track must exert a large 
positive tractive effort, and the combination of 


critical 


increased, and that of the other 


to a power greatly in excess of that which the 
engine is capable of developing. This is possible 
only if the steering mechanism can act re- 
generatively—that is, can take the power given 
up by the inner track and transfer it to the 
outer track. The significance of this statement 
may not be appreciated unless it is considered 
numerically. 

At the instant of commencing a sustained 
turn, the outer and inner tracks must exert 
tractive forces of F, and Fj lb. respectively, 
where Fi=—F, and Fy=KyW. Let the 
speed of the tracks relative to the hull be 


ee, 


width represents the torque, and the area 
therefore, the total power involved. Motors a 
shown in solid black, and generators stippled, 
so that, transmission losses being neglected, the 
area of the generators is equal to the area of the 
motors in each case. 

Case I represents straight-line propulsion 
against the maximum resistance which can be 
overcome in top gear, whilst Case IT represents 
forward motion in bottom gear, again under 
full power. These correspond to the limits of 
propulsion per se at the maximum torque of A. 

Case IIT represents a sustained turn in top 


Vinft. per sec. 
the horse-powers of the respective tracks, 
Hy=F,Vm/550, 
Hi= Fi Vin/550. 


and 2 L= 16ft. 
0-655. 


and F; are :— 


Fy= —F,= — 26,200 lb. 


tained turn at Vn=30ft. per sec. 
i= — 1430 H.P. 


would be available from the engine of the hypo- 
thetical tank. 
in this and subsequent examples.) 


horsepowers of the respective tracks are 
Hy=F Vm (1+A)/550, 
Hy=F; Van ( l — A)/550. 
The algebraic sum of these quantities repre- 
sents the steering horsepower that must be 
expended in order to sustain the turn and is 
absorbed in skidding the tracks ; it is equal to 
H;s=H,+Hi=A Vm (Fy—Fi)/550 
=2 A Ky W Vm/550 ° * ° (5) 
In the case of our hypothetical tank, if A=0-08, 
the value of the steering horsepower is 230. 
These figures show very clearly the necessity 
for regeneration in the steering mechanism, for 
not only would failure to recover the power 
returned by the inner track result in rapid 
deceleration but the absorption of the power of 
the inner track (which would then be greater 
than 1430 H.P.) and its conversion into waste 
heat would give rise to some troublesome brake 
problems. 


REQUIREMENTS OF THE IDEAL TRANSMISSION 


The comparatively flat torque-speed curve of 
the internal combustion engine makes it unsuit- 
able for vehicle propulsion unless associated 
with a transmission which makes increased 
torque available at reduced speed. This intro- 
duces problems, not only those peculiar to the 
requirements of propulsion, but others that 
arise from its association with the steering 
mechanism, and they cannot be considered 
independently of each other. 

The ultimate object of the whole transmission 
is to make available at the sprockets which 
drive the tracks those combinations of torque 
and speed which, within the limits of the 
total power available, will serve both to propel 
and to steer the tank. In Fig. 2 the extreme 
conditions are represented graphically. Refer- 
ring to diagram I, A is the prime mover coupled 
to a generator B, the purpose of which is to 
convert the energy supplied by A into a form in 
which it can be redirected by a control member 
C to the machines D, and Dj. These machines 
must be capable of acting either as motors or as 
generators for reasons which will be clear. In 
order that the diagrams may be intelligible, it is 
necessary to explain that in the ease of the 
machines B, Dy, and Dj; the length of the corre- 





this effort with its positive speed corresponds 





sponding rectangle represents the speed, the 


Then if H, and Hj represent 


For the purpose of illustration the character- 
istics of a number of steering mechanisms will 
be given numerically with reference to a 
hypothetical tank having a total weight 2 W 
of 100,000 Ib. and basic dimensions 2 C= L0ft. 
For this ratio of C/L=5/8=z, 
the corresponding value of K can be computed 
from expressions (1) and (2) and is equal to 


If the coefficient of adhesion p be taken at 
0-8 (an extreme condition) the values of F, 


Fo=p K W=0-8 x 0-655 x 50,000 = 26,200 Ib. 
and if the tank is about to commence a sus- 
Hy,=F, V./550= 26,200 x 30+ 550= 1430 H.P. 
This horsepower is much greater than that which 
(Internal friction is neglected 
Next, imagine that the tank is executing a 


sustained turn under the same conditions, but 
with a given steering coefficient A. Then the 


gear against zero resistance to propulsion, go 
that the area of generator B corresponds to the 
steering horsepower. But machine Dy acts as 4 
powerful motor, and machine Dj as a generator, 
the power derived from both B and Dj; bei 
fed to Dy. In Case IV a sustained turn is being 
made in low gear ; the torques are the same ag 
in Case IIT, but the speeds are less ; although 
since @ more acute turn is desirable the ratio of 
the track speeds is greater. 

Case V represents the combination of a 
uniform turn in top gear with maximum engine 
power, assumed adequate to overcome some 
resistance to propulsion as well as the steering 
losses. The torque exerted by Dy is therefore 
greater than in Case ITI, whilst that of D; is less, 
Case VI represents the extreme condition in 
the lowest gear, when steering is combined with 
maximum resultant tractive effort. The torque 
exerted by motor D, is then just sufficient to 
skid the outer track longitudinally, and owing 
to the external resistance to forward motion 
(which may be due either to an extreme 
gradient or a towed load) steering will usually 
be technically possible even although D, 
develops a forward tractive effort on the inner 
track. The conditions would in fact be unstable 
and uncontrollable, but this is due to the 
behaviour of the tracks and not of the trans- 
mission. 

This picture of the requirements of an ideal 
transmission does not take mto account the 
problem of the control of the speeds of the 
tracks, which ideally should be adjustable to 
suit the radius of turn required. The extent to 
which ideal conditions are approached by the 
more representative tank steering mechanisms 
is briefly discussed in the second part of this 
paper. 

(To be continued) 








Exhibitions and Fairs 


Tne following recommendations are extracted 
from a Report of a Committee appointed by the 
Secretary for Overseas Trade to consider the 
part which exhibitions and fairs should play in 
the promotion of export trade in the post-war 
era. 

H.M. Government must adopt and make 
known to industry a comprehensive national 
policy in regard to exhibitions at home and 
abroad. The policy must be wise in the sense 
that it commits the United Kingdom only to 
projects which can be carried through in a fully 
effective manner. The policy must be adequate 
in the sense that no contribution shall be lost 
which exhibitions are capable of making to 
vital United Kingdom interests, especially the 
promotion of export trade. 

We recommend that :— 

There should be a National Trade Fair. 
The British Industries Fair should be restarted 
to meet this need. 

The British Industries Fair should be held 
annually. There should be certain changes in 
its constitution and practice to improve its 
appeal. 

The main features in the British Industries 
Fair should, as far as possible, be varied 
annually. Different industries should be given 
opportunities of staging corporate displays in 
central positions to give special character to 
each Fair. Some industries may decide to 
participate each year, others at longer intervals. 
Individual manufacturers in every industry 
would have the right to participate each year 











whether or not their trade participates. 
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Determination of sizes and _ types 
exhibits including considerations affecting the 
allotment of space, must be based on the con- 
tribution to the general constitution of the Fair 
and to the export potential of all applicants. 

While there is much to be 
endeavouring to avoid any charge on public 
funds, with the important exception of pub- 
licity, this aim must not prevent inclusion of 
smaller exhibitors nor govern the general lay-out 
and constitution. 

The British Industries 
concentrated in one centre. 

For the present, lack of suitable buildings 
requires the continuance of two sections in 
London and Birmingham. 

As a long-term policy, an accessible site 
in London (preferably, but not necessarily, in 
Central London) should be secured with a view 
to the ultimate erection of permanent buildings 
to house (a) the British Industries Fair, (b) other 
exhibitions. The permanent buildings should 
be of a type capable of extension and adaptation 
as required, for which the site to be acquired 
should allow. 

H.M. Government should — undertake 
financial responsibility for the acquisition of the 
site and the erection of the buildings. 

The central buildings should be designed 

to accommodate the administrative, reception, 
and information services of the Fair, and should 
include all services for the assistance and com- 
fort of the overseas buyer. The services offered 
should, as far as possible, be available through- 
out the year. 

Permanent exhibition buildings adapted 
to the display purposes of broad ranges of 
industry should surround the central adminis- 
trative building, and would be let to organisers 
of sectional exhibitions, or utilised for a variety 
of purposes, during the months when they were 
not in use for the British Industries Fair. 

For the present the British Industries Fair 
should be limited to the display of United 
Kingdom and, so far as the space available 
may permit, Empire goods; but it might be 
necessary at some future date to review the 
matter in the light of the development of the 
Fair and the future trend of events. 

There should be only one British Industries 
Fair a year, and it should be held in May. The 
actual date will have to vary in order to avoid 
the Whitsun holiday. 

Every effort should be made by H.M. 
Government to limit the frequency of inter- 
national exhibitions. 

Where H.M. Government decides to 
participate in international exhibitions officially 
sponsored by national Governments, Govern- 
ment and industry should collaborate to make 
an impressive display. 

An international convention should be 
negotiated to ensure some regulation of the 
frequency of international exhibitions. 

H.M. Government should accept member- 
ship of the Committee of Revision set up by the 
International Exhibitions Bureau on November 
6th, 1945, provided that an invitation to serve 
is extended also to the U.S.S.R., and that the 
Government of the U.S.A. is at lgast represented 
by an observer; and provided also that it is 
clearly indicated that such participation does 
not commit H.M. Government to become a 
signatory to any revised convention. 

The points on which revision should be 
particularly pressed should include the follow- 
ing: (1) strict definition of exhibitions of the 
second category ; (2) a plan of using limitations 
of period on a basis of zoning; (3) the pro- 
hibition of the continuance for a second con- 
secutive year of any international exhibition of 
first or second category ; (4) a rotation within 
reasonable limits of the national directorship 
of the International Exhibitions Bureau ; 
(5) a firm declaration by.H.M. Government that 
infringement of the terms of the convention 
would involve their immediate withdrawal. 

As previously recommended, United 
Kingdom industry should be left to decide for 
itself whether and to what extent it will partici- 
pate in international trade fairs. 

H.M. Government should undertake 
official participation only when :— 

(1) It is clear that industry intends to 
participate on an adequate scale. Participa- 


Fair should be 


of 


said for 


Kingdom exhibitors located in their appro- 
priate trade sections ; 


event (such as the centenary of a trade fair), 
in’ which there is reason to expect official 
participation by many nations, merits the 
expenditure of public funds on clearly estab- 
lished grounds of international good will. 
Where official participation is undertaken, 
in the circumstances set out in the foregoing 
recommendation, such participation must be of 
an adequate standard, even if it be only in the 
form of an information and inquiry bureau, with 
facilities for the display of films. 
In suitable cases H.M. Government should 
make known overseas, through the channels at 
its disposal, industrial exhibitions organised in 
this country by representative trade associa- 
tions. Where the association organising such 
an exhibition desires the Department of Over- 
seas Trade to install an export information 
bureau, the Department should co-operate to the 
fullest possible extent in cases where they are satis- 
fied that such participation would be of benefit 
to United Kingdom export trade or to national 
prestige overseas. Adequate funds should be 
available to ensure that the Department installs 
a dignified and well-furnished bureau on such 
occasions. 
The initiative for planning any exhibition 
aimed at a selected market or group of markets, 
and whether organised on a touring basis or as a 
static display, should in general come from 
industry. 
In cases where the Department’s repre- 
sentative in ‘a particular market is convinced 
that United Kingdom export trade would 
benefit from the organisation of a general 
“ attacking ’’ exhibition the Department should 
lay the case before industry with suitable 
evidence and recommendations. Where industry 
agrees on participation, H.M. Government 
should give such support as may be necessary 
to ensure that the fullest possible success may 
be achieved. 
Should particular United Kingdom indus- 
tries consider that good results would be 
obtained by staging a specialised display in 
an overseas market, H.M. Government should 
be prepared to assist such a demonstration 
financially or otherwise, provided that evidence 
of the substantial support of industry is forth- 
coming, and that such an exhibition would 
serve a national purpose. 
No commercial advantage is to be expected 
by the erection of or occupation by H.M. 
Government of permanent United Kingdom 
selling centres or showrooms abroad. 
Despite the difficulties which must be 
surmounted, a Universal International Exhi- 
bition should be held in London in 1951, or at 
as early a date thereafter as may be practicable, 
bearing in mind that, to serve its full purpose, 
such a demonstration of our recovery from the 
effects of the war in the moral, cultural, spiritual, 
and material fields cannot be long delayed. 
If such an exhibition is organised it must 
be a dynamic success, and no money or effort 
should be spared to guarantee that it will 
surpass any previous international event of the 
same character. 
To achieve the desired ends, it is essential 
that the exhibition should be sited in Central 
London. 
If it is found that there are overwhelming 
obstacles to the holding of an International 
Exhibition in Central London on the scale and 
at the time suggested, a demonstration limited 
to countries in the British Commonwealth 
should not be regarded as an alternative. 








A Fabricated Press Brake 





INCLUDED in the range of press brakes now 
being made by the Bronx Engineering Company, 
Ltd., of Lye, near Stourbridge, is the 20-ton 
machine illustrated in the accompany engraving. 
It is suitable for bending mild steel sheets up 
to 16 gauge thickness and 5ft. wide. Its general 


tion of an official industrial publicity and 
information bureau in support of United 


(2) Some quite exceptional and outstanding 





columns, 5ft. 5in.; length over beams, 6ft.; 
stroke, 3in.; maximum opening, 7}in.; adjust- 
ment, 3in.; and gap in columns, 6in. The all- 
welded construction and single-plate side 
frames make the machine particularly rigid. 
Its high-tensile steel crankshaft is driven 
through substantial gearing and works in 
phosphor-bronze bearings set in cast steel yoke 
brackets welded to the main frame. Drive is 
transmitted through vee belts and a multi- 
plate friction clutch working in conjunction 
with a brake and a controller operated by foot 
lever. The foot lever extends across the whole 
of the front of the machine and facilitates its 














FABRICATED PRESS BRAKE 


operation when handling awkward or large 
sheets of metal. The method of drive permits 
easy inching if required, and the use of a 
reversing starter makes the machine very easy 
to control. Adjustment of the bottom beam for 
height is effected through screws and worm 
gearing actuated by a single handle. 

We are informed that on the larger machines 
the bottom beams are welded to the side frames 
and adjustment of the top beam is provided for 
by means of a motor which is mounted upon it. 








Civi ENGINEERING STANDARD ForM oF Con- 
TRacT.—A dinner was held at the Savoy Hotel, 
W.C.2, on Wednesday, April 3rd, to mark the 
occasion of the publication of a standard form of 
contract for civil engineering works, agreed between 
the Institution of Civil Engineers and the Federa- 
tion of Civil Engineering Contractors. The dinner 
was given by these two bodies, and many eminent 
representatives of the professional and contracting 
branches of the civil engineering industry were 
present, together with a number of distinguished 
guests. Mr A Wentworth-Shields, Past- 
President of the Institution of Civil Engineers, was 
in the chair. In introducing the speakers, he said 
that the new form was a small but important docu- 
ment. The views of contractors and the duty of 
engineers were often diametrically opposed, but 
a friendly balance had been maintained in the past, 
and clear conditions of contract should help to 
continue that state of affairs. The Hon. Sir Hugh 
Hallet proposed the toast of “ Civil Engineering.” 
In part of his speech he mentioned that the primary 
object of a written contract was to produce certainty 
with regard to the rights of parties. He thought 
that the new form was probably free to a large extent 
from ambiguities which have characterised some of 
the documents with which the courts had had to 
deal. Responses were made by Sir Peirson Frank, 
President of the Institution of Civil Engineers, and 
Sir Henry Holloway, President of the Institution of 
Civil Engineering Contractors. Sir Peirson Frank 
summarised the advantages expected to accrue 
from use of the new form as saving of time and 
expense, bringing of conditions into line with 
modern practice, reduction of prices, and improving 
the relationships between clients, engineers, and 
contractors. Further speeches were made by Sir 
William Halcrow (Vice-President of the Institution 
of Civil Engineers), Alderman C. W. Key (Parlia- 
mentary Secretary to the Ministry of Health), 
and Sir Cyril Hurcomb (Secretary of the Ministry of 
Transport). A summary of the objects of the new 
standard form of contract was given in our issue of 








tion may then take the form of the organisa- 


dimensions are as follows :—Width between 


March 29th, 1946, on page 294. 
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A **Preoptive’’ Headstock Capstan Lathe 


= ~———- 


E are informed by Alfred Herbert, Ltd., of | appropriate minute, whilst the tools are: still 
Coventry, that the company has resumed the | cutting. 
manufacture of its ‘“ Preoptive’’ headstock] The lathe incorporates many refinements to 
capstan lathe, which was first introduced in| ensure high accuracy, good production speed, 
1936. Production of this type of machine! durability, ease of operation, and it is also 














FiG. 1—-CAPSTAN LATHE WITH ‘‘ PREOPTIVE’’ HEADSTOCK 


ceased early in the war in favour of simpler) arranged for negative rake cutting with carbide 
and more easily made machines. The lathe] tipped tools. All of its electric controls are 
which we illustrate is a No. 4 Senior fitted with] push-button operated. Four such control 
the “ Preoptive ” headstock, and it is designed} buttons, set at a convenient place on the 
for chuck work up to 16}in. swing and bar work} headstock, provide for starting, stopping. 
up to 2in. Its speed range is 42 to 1000 r.p.m.,|reversing, and inching the spindle through 


ee 


main motor is stopped and the isolator swite) 
is on. 

The main spindle is mounted on two large 
roller bearings and two opposed double-purpose 
ball bearings which take the thrust in both 
directions. All of the headstock mechanism jg 
automatically and continuously lubricated with 
filtered oil circulated by a pump. Clean oil jg 
ensured by a magnetic and a gauze filter, and a 
sight glass on top of the headstock indicates 
whether the lubrication system is working, 

A 7} H.P. main motor is mounted on a hinged 
platform at the rear of the machine and is wel] 
protected from moisture and swarf. All switch. 
gear is built into the machine and the main 
starter is carried on the inside of a hinged door 
in the base to facilitate inspection and servicing, 
This door is interlocked with the main isolating 
switch lever so that the current has to be cut 
off prior to the door being opened. 

As mentioned above, any of the eight spindle 
speeds can be preselected by setting a dial on 
the headstock and the actual change of speed 
effected by pressing a knob in the centre of the 
dial. By this method an operator is induced 
always to use the most suitable cutting speed for 
even the shortest operations, and at the same 
time work the tools at their most efficient 
cutting speed. 

The arrangement of the mechanism of the 
headstock may be seen in the engravings 
Figs. 2 and 3. Rotation of the pilot wheel A 
on the change-speed dial rotates through 
gearing the shaft B, on which are mounted two 
sliding selector discs C and D. The radial 
positions for the eight spindle speeds marked 
on the setting dial are located by a star cam on 
the shaft B. Above the selector discs are three 
rods, which slide in holes in the headstock 
casing. Each .of these rods carries a glut, 
which operates the slider of one of the three 
double multi-dise clutches E,F,G. On the 
lower end of each glut is a lug which engages 
with the projections on the selector discs. The 
effect of rotating the selector discs through the 
pilot wheel is to bring into position the required 
combination of projections on the discs to move 
each of the sliders on the three clutches either to 
the right or left to link up the train of gears 
according to the speed indicated on the dial. A 
4.H.P. rotor stator unit H, controlled by a push 
button below the feed box is continually running 
during a machining operation which involves 





or with a two-speed motor 20 to 1000 r.p.m.!the main motor. Push buttons set below 





FiG. 2—LOWER PART OF HEADSTOCK 


speed changes. This motor drives a worm 





FiG. 3—-UPPER PART OF HEADSTOCK 


The headstock is designed to eliminate the time;the feed box control the pump motor and {wheel J set on the same shaft as a barrel cam K 


The barrel cam is spring 


adjacent | loaded towards the worm wheel, engagement 


spent on speed changing. With it the operator|the motor for operating the power speed|and a radial cam L. 
preselects any required speed by simply turning|change. A red warning light 
a dial; he may then engage that speed by|to these buttons indicates when the auxili- | between the two being effected by a dog clutch. 


after 


running 


pressing a knob in the centre of the dial at the!ary motors are left 





the | The cam is held out of engagement by a lever M, 
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one arm of which engages the cam groove. 
Depression of the knob on the change-speed 
dial depresses another arm ai the opposite end 
of the lever M to withdraw the arm from the 
cam groove. Under its spring load the cam 
moves to the left to engage the dog clutch and 
the spindle turns to rotate the radial cam L. 
This radial cam operates a spring-loaded plunger 
to the bell crank levers N, which engage with 
the selector discs to move them inwards and 
actuate the gluts operating the clutches. The 

ve in the cam K is in the form of a dog’s 
leg, and before the cam has made a complete 
revolution the lever drops into the groove to 
withdraw the cam from engagement with the 
driving worm wheel. An interlock is fitted to 
prevent the speed-engaging knob being operated 
if the speed change dial is not in the correct 
position to locate the selector discs in any of 
the eight speed positions. 

The machine has six changes of reversible auto- 
matic feed giving from 40 to 480 cuts per inch on 
the sliding and the surfacing motions of the 
saddle and to the longitudinal movement of the 
capstan slide. The feed box is driven from the 
main spindle through a train of hardened and 
ground gears mounted on ball bearings. Changes 
are made by @ finger-controlled dial and the 
mechanism is protected by a self-setting 
slipping clutch. 








South African Engineering 
Notes 


(By our South African Correspondent) 


§.A.R. Rolling Stock 

Mr. F. C. Sturrock, Union Minister of 
Transport, sees no reason why all the rolling 
stock of the South African Railways could not 
in time be manufactured in South Africa. He 
stated recently that the railways may never be 
able to supply the whole of their requirements 
in rolling stock, because the demand for it came 
along in rushes. There was no need for these 
“peak ’’ requirements to be imported, how- 
ever, if South African industry could provide 
them. 

Some time ago he, as Minister, had been 
criticised for giving an order to a South African 
factory to build 1000 50-ton steel wagons. His 
object was to encourage South African industry 
to see what it could do, and he had been justified 
because the order was now being filled at a 
reasonable price. The wagons built had been 
very satisfactory. The railways were now calling 
for tenders for 4500 trucks to be built in South 
Africa. As a result between £4,000,000 and 
£5,000,000 would be spent in South Africa 
which normally would have gone overseas. The 
railways were now building some steel passenger 
coaches, and if they were satisfactory they 
would be put on all the main lines. Steel coaches 
undoubtedly had many advantages over wooden 
stock. Locomotives would continue to be 
imported because the cost of manufacturing 
their pressed steel frames was too high for the 
railways to undertake themselves. 


Long-Range Water Plans 


A £2,000,000 water scheme that would 
supply Stellenbosch and surrounding towns, 
irrigate the Eerste River Valley for vegetable 
growing, and supplement Cape Town’s water 
supply, was envisaged at a recent meeting 
between representatives of the Stellenbosch 
Municipality and the Minister of Lands and 
Irrigation. Alternative plans for Ida Valley 
and Jonkershoek were outlined. It was stated 
that a 40-million-gallon dam at Ida’s Valley 
would meet Stellenbosch’s needs until 1974, but 
by combining with Cape Town and perhaps with 
Paarl and with Government help, a scheme of 
far wider value would be evolved. Damming 
the Eerste and Berg rivers, it was estimated, 
would cost £2,000,000. Dams in the Jonkers- 
hoek Valley could store up to 3000 million 
gallons. 

The Water Court has given permission for the 
building of a £405,000 dam on the Buffalo River 


When complete, the scheme will more than 
adequately provide for all the City of East 
London’s domestic and industrial requirements 
for many years to come. 


8.A.R. Running at a Loss 


According to a recent Ministry of 
Transport statement, thanks to the £10,000,000 
Rates Equalisation Fund, built up out of the 
fortuitous profits of war, the losses suffered by 
the railways last year, amounting to £1,500,000 
in the first six months, are being borne by the 
Administration, with no threat of increased 
rates to the public. The railways, the Minister 
stated, were being run temporarily at a loss 
because of immediate post-war difficulties, such 
as lack of. supplies caused by a shortage of 
shipping, and because they were still operating 
on the basis of wartime expenditure. The only 
increase of rates during the war was 10 per cent. 
on fares, which was necessary to meet the cost 
of improved wage conditions for ° railway 
workers, so that the railways are operating now 
on the same financial basis as before the war. 


Gold Output Down 


The November gold production for the 
Union of South Africa has been declared at 
1,020,000 oz. fine, valued (at 172s. 3d. an oz.) at 
£8,793,276. These figures represent decreases 
on October returns of 37,293 oz. and £321,166. 
The November yield brought the production for 
the eleven months of this year to 11,208,529 oz., 
compared with 11,279,656 oz. for the parallel 
period of 1944, a decrease of 71,127 oz. 


Soil Conservation 


The soil conservation area on the 
Vlekpoort Valley, near Hofmeyr, in the Cape 
Province, is shortly to be extended by proclama- 
tion in The Gazette, from 80,000 to 500,000 
morgen. Another scheme, involving the Sterks- 
troom district in the same area, and adjoining 
a portion of the enlarged Vlekpoort undertak- 
ing, will be proclaimed in the near future. This 
scheme initially will embrace 50,000 morgen. 
The Vlekpoort scheme, the first anti-erosion 
measure of any magnitude undertaken by the 
Government, owes its importance not only to 
the fact that it aimed at arresting some of the 
worst erosion existing in the Union and restor- 
ing in some measure a potentially rich farming 
area, but also because most of the work under- 
taken was of an experimental nature. The 
lessons learned here will be applied in subse- 
quent Government schemes. 

The great network of chasms and canyons 
in good soil, which is often 30ft. deep and which 
has been washed away, thus contributing to 
the silting up of Lake Arthur, have been 
described often. The river bed was being 
rapidly lowered by erosion, and this, of course, 
accelerated the destructive process in all side 
channels. Thus much engineering work was 
necessary to build up dams and other struc- 
tures to raise the river bed again, and it was 
here that much of the most valuable experi- 
mental work was done by Government engineers. 


Rapid Growth of Johannesburg 


From 1903 to 1945 the population of 
Johannesburg has grown from 166,000 to 
667,000. This population of 667,000 is made 
up as follows :—Europeans, 350,000; natives, 
275,000; Eur-Africans, 28,000; Asiatics, 
14,000. The rateable value of the city at 
June 3rd, 1945, was £153,369,536. The city 
transport fleet consists of 144 buses, 242 trams, 
and 38 trolleybuses. 


Cape Town’s Power Station 


Cape Town’s big smokestack, belong- 
ing to the Dock Road power station, is to have 
a@ companion, also 300ft. high. Work on the 
new chimney has already begun, and it will be 
completed two years from now. Like the 
present structure, it will have an internal dia- 
meter of 25ft. tapering to 19ft. at the top, and 
will be coated inside and out with a 2in. thick- 
ness of cement as protection against corroding 
sea air. The two chimneys will be about 60ft. 
apart. Within a few weeks of the first chim- 
ney’s completion, it was announced that a 





to impound 120 million gallons of water, with a 
guaranteed daily draw-off of 11 million gallons, 





Shortly after war broke out, the city engineer 
stated that with normal development of the 
city a third power station would be built on the 
Cape Town side of the Salt River power station 
within the next ten or fifteen years. 


Vaal River Low 


Because of over five months of drought 
in parts of Free State and Transvaal, the level 
of the great Vaal dam is much lower than at any 
time since its completion in 1937. Normally 
the dam holds 235,000 million gallons, but at 
present it contains only 144,000 million gallons, 
but the water supply of the Witwatersrand is 
not yet affected. Experts consider that the 
danger point is much lower; in addition, the 
Rand’s supply comes from the barrage lower 
down the river, where no drop in the level has 
yet become noticeable. The supply for the gold 
mines working on the Rand goldfield is not 
threatened as yet. 


Annual Meeting of Iscor Steel Company 


Surveying the wartime activities and 
the prospects of “‘Iscor’’ (the South African 
Iron and Steel Industrial Corporation, Ltd.), at 
the annual meeting on November 28th, Dr. 
H. J. van der Bijl, the chairman, stated that 
Iscor prices had risen by only 10 or 11 per cent. 
since the outbreak of war, with the exception 
of galvanised sheets, which had appreciated by 
23 per cent., owing to the higher cost of zine. 
Dr. van der Bijl advocated complete removal of 
marketing controls as far as Iscor was con- 
cerned. However, the shortage of steel from 
overseas might make it necessary to carry on 
with some sort of quota system. 

During the last four years the output had 
risen from 326,154 tons to 516,230 tons, which 
was still below the scheduled capacity of 
600,000 tons per annum. In fact, a shortfall 
of some 10 per cent. would probably continue, 
owing to difficulties arising from the silica 
content of the raw material, shortages of coking 
coal, and periodical overhauls of plant. 

The new factory sites at Vanderbijl Park con- 
tained only a plate mill with an annual capacity 
of 70,000 tons, but the demand for flat 
steel had already approached 200,000 tons, and 
it was therefore intended to proceed with the 
erection of a continuous strip mill to satisfy 
this need, and the necessary coke ovens, blast- 
furnaces, &c., would also be erected. The 
speaker expressed further concern about the lack 
of coking coal in the Union, and advocated a 
conservation scheme. 

The year’s dispatches of steel amounted to 
583,341 tons, valued at £7,080,900, while 
the two sales companies had a turnover of 
£10,000,000. At present Iscor prices on the 
Witwatersrand were £5 to £7 a ton below 
American steel and £7 to £9 below British steel 
delivered on the Rand, but the difference had 
been much bigger when war risks and freight 
rates had to be paid. 

Before the war Iscor did business mainly with 
the Railways and the Witwatersrand, but the 
war made it necessary to distribute steel 
throughout the Union. Prices at some coastal 
centres were now again competitive, but the 
1000 miles haulage from Pretoria to Cape Town 
cost more than sea carriage. Imported steel 
should now be cheaper in Cape Town if it were 
obtainable. Iscor’s production for the year 
under review was 518,230 tons, compared with 
486,216 tons for 1944. 


To Open Up N.W. Cape 


A £50,000,000 project with the object 
of opening up a large stretch of country border- 
ing and adjacent to the Orange River, and of 
turning that waterway into a navigable river, 
has been drawn up by a Johannesburg engineer 
and submitted to the Government. The engi- 
neer states that his proposals would permit the 
development of farms, settlements, and indus- 
trial undertakings, would provide homes for 
ex-Servicemen and women, and would en- 
courage the immigration of suitable settlers. 

An aerial survey would have to be undertaken 
to ascertain the most suitable areas for the 
erection of several dams, locks, or barrages in 
the upper reaches of the Orange River above 





second would be erected some time in the future. 
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Industrial and Labour Notes 


Engineering Wages 
On Wednesday of last week a confer- 
ence took place in London between representa- 
tives of the Engineering and Allied Employers’ 
National Federation and the Engineering Joint 
Trades Movement, when Sir Alexander Ramsay, 
on behalf of the employers, replied to the wage 
claim put forward by the unions in February. 
This claim, it may be recalled, was for an 
increase in wages of £1 a week on the base rate 
for all adult male workers, with proportionate 
increases on piecework prices. Other points 
in the claim were a forty-hour week without 
reduction in earnings, a guaranteed week, twelve 
days’ annual holiday with pay, and payment for 
the statutory holidays. 
After hearing the employers’ reply, the con- 
ference considered in detail the problems arising 
from the unions’ demand, and full agreement 
was eventually reached on the following basis : 
—An increase in the existing national war bonus 
to all adult male workers of 6s. per week, with 
proportionate adjustments of the bonus of 
apprentices, boys and youths ; payment for six 
Bank or other holidays ; and a guaranteed week 
of thirty-four hours, subject to certain quali- 
fications. Furthermore, it was agreed that a 
joint committee should consider the question 
of the wages structure in the industry as part 
of a long-term policy. With regard to a shorter 
working week, whilst the employers could not 
acquiesce in the union’s demand it was agreed 
that this matter also should be referred to the 
joint committee to consider and report to the 
executive bodies on the problems involved. 


Post-War Taxation 


The Engineering Industries Associa- 
tion has issued to its members a synopsis of the 
Income Tax and Finance Acts, 1945, and a com- 
mentary on their operation in relation to the 
engineering industry. The economic chaos 
resulting from the war, the introduction remarks, 
is only too often reflected in the financial affairs 
of individual businesses, whose productive capa- 
city has been geared up to enormous potential, 
which unfortunately depends upon an economic 
foundation rendered precarious by the wartime 
levy of taxation. 

In this publication the Engineering Indus- 
tries Association has attempted to explain the 
more important provisions of the two Acts men- 
tioned in a manner which may be understood by 
the average engineering industrialist and his 
executives. Such matters as allowance for 
industrial buildings, plant and machinery, 
patents and scientific research are dealt with, 
while there is also information on E.P.T. 
deficiency reliefs, post-war refunds, and many 
other cogent subjects. 


British Institute of Management 


A few days ago there was published 
as a White Paper (H.M. Stationery Office, price 
3d.) the report of the Committee appointed by 
the President of the Board of Trade in November 
last to formulate detailed proposals for setting 
up a central institute for all questions con- 
nected with management. A recent statement 
on this matter by the President of the Board 
of Trade was commented upon in our issue of 
March 22nd. 

Sir Clive Baillieu was the Chairman of the 
Committee, and the report recommends, 
amongst other matters, that the Institute should 
have its own research, training and propaganda 
divisions, and should be organised as a strong 
central body, ably directed and adequately 
staffed. The Institute should, it is suggested, 
work in close co-operation with existing manage- 
ment bodies which are effective in their own 
specialist fields, assisting them in every possible 
way to become more effective, co-ordinating, 
and harmonising their activities, and bringing 
them together by affiliation. The report goes 
on to say that the Institute could serve industry 





managers, by its efforts to raise the standards 
of management practice, and by serving as a 
bureau of information on management pro- 
blems. In return, it would deserve the full 
support of individual firms who should become 
corporate subscribers. 

Further recommendations are that the Insti- 
tute should aim to establish itself as a profes- 
sional body having defined grades of member- 
ship of individuals, the highest standards being 
set for admission to the top grades, and that 
the Institute should make provision for trade 
associations, trade unions, and other bodies, 
which do not claim management to be their 
primary concern, to interest themselves in its 
work. It is considered desirable that the 
Institute, when established, should become the 
recognised body for organising British partici- 
pation in international management congresses. 


Copper, Lead, and Zinc 


The Minister of Supply has made the 
Control of Non-Ferrous Metals (No. 22) (Copper, 
Lead, and Zinc) Order, 1946, which came into 
force on April 8th. This Order revokes and 
remakes in consolidated form previous Orders 
relating to the control of non-ferrous metals, 
and under it maximum prices have been 
increased as follows :—Copper by £10 a ton, 
lead by £6 a ton, zine and zinc sheets by £8 a 
ton, and zinc oxide by £7 a ton. 
Holders of valid licences to purchase copper, 
lead, or zinc metal granted on or before April 
6th may, on application to the Directorate of 
Non-Ferrous Metals, Grand Hotel, Rugby, cover 
themselves by purchases against such licences 
up to and including April 22nd at the maximum 
prices ruling on April 6th. 
The new Order also provides that licences 
are now required for the following additional 
descriptions of lead :—Unwrought antimonial 
lead of all grades, all other unwrought lead 
alloys containing not less than 97 per cent. of 
lead, and all scrap of lead alloys which contain 
between 10 and 75 per cent. of lead. 


The Unemployment Insurance Statutory 
Committee 


The report of the Unemployment 
Insurance Statutory Committee for the year 
ended December 3lst, 1945, was issued at the 
end of last week. It is required under Sec. 59 
of the Unemployment Insurance Act, 1935, and 
deals primarily with the financial condition of 
the unemployment fund. The Committee is 
not, however, precluded by the regulations from 
expressing opinions upon matters connected 
with the finance of the fund, although no action 
on any such expression of opinion can be taken 
without legislation. 

In this report the Committee observes that 
there is no danger for the time being of anything 
in the nature of a general trade depression, and 
says that there are various reasons to expect 
that the duration of this phase of excess demand 
will be longer after the second world war than 
it was after the first. It does not follow, how- 
ever, that the unemployment figures may not 
rise substantially during this phase, for an 
appreciable amount of temporary unemploy- 
ment is a normal consequence of various types 
of fluctuation in the demand for labour in 
particular industries or businesses which occur 
even when trade is active. It is also pointed 
out that there may be interruptions in the work 
of particular firms incidental to a changeover to 
a new line of production. With the return of 
peacetime conditions and the gradual relaxa- 
tion of labour controls, unemployment of this 
character may again enter more largely into the 
statistics, though it will not represent any 
serious problem. 

A more important possibility, the report con- 
tinues, is that there may be considerable unem- 
ployment representing personal misfits between 
the services that are in demand and the services 





and commerce well by helping to create through- 
out the country a continuous supply of good 


whom employers will not regard as suitable fop 
the more skilled and better-paid jobs, who wil} 
be reluctant to accept the lower-paid or legs. 
attractive jobs. Difficulties of this sort shoulg 
be for the most part of limited duration, but it 
is only prudent to assume that unemployment 
of this character may increase steadily ag 
demobilisation proceeds. There is also the 
possibility of a recurrence at a fairly early date 
of ‘structural’? unemployment in certain 
industries and localities which have been largely 
engaged on war production. 

For these various reasons, the report con. 
cludes, it is not unlikely that a considerable 
increase in the unemployment figures and in the 
expenditure on unemployment benefit may 
occur during the next year or two, while the 
prevailing economic conditions remain those of 
a shortage of goods and an excess of purchasing 
power. On the other hand, so long as these 
conditions remain, it seems improbable that 
unemployment will attain such large dimen. 
sions as to cause the expenditure of the Fund 
to exceed its income on the present rates of 
contribution and benefit. 


The Technical and Scientific Register 


The March issue of The Ministry of 
Labour Gazette gives some account of the work 
of the Ministry’s appointments department, 
dealing particularly with the operation of the 
technical and scientific register. This register 
of persons with certain professional and scien- 
tific qualifications, it may be recalled, was 
originally compiled shortly before the war on a 
voluntary basis with the help of various pro. 
fessional and learned bodies. During the war, 
engineers, physicists, chemists, and quantity 
surveyors were required to register in order that 
consideration might be given to their alloca- 
tion to work of high national priority. The 
register is confined to physicists, mathema- 
ticians, chemists (other than pharmacists), 
metallurgists, biological and other scientists, 
civil, mechanical, and electrical engineers, archi- 
tects, surveyors, town planners, estate agents, 
and valuers, the qualification for registration 
being, in general, a university degree or its 
equivalent, or the appropriate membership of 
the recognised professional institutions. 

Each section of the register is in charge of an 
officer who is fully qualified in the particular 
profession with which he is concerned. The 
register itself is divided into three main groups 
—unemployed, employed but available for 
alternative employment, and employed but not 
available for alternative employment. The 
total number of unemployed registrants at 
February llth was 1282, which included 495 
ex-Service men and women. 

In the four weeks ended February 11th, 919 
vacancies were notified, 283 were cancelled or 
withdrawn, and 332 were filled. The number of 
vacancies outstanding at February 11th was 
4573. 


The Budget 


In the course of his Budget speech on 
Tuesday, April 9th, the Chancellor of the 
Exchequer announced that the excess profits 
tax would be repealed altogether as from 
December 31st next. Recalling that E.P.T. 
had been reduced to 60 per cent. on January 
Ist last, the Chancellor said that refunds 
amounting to £250 million net, after reduction 
of tax, were already being paid to industrialists 
entitled to them. 

With regard to the National Defence Contri- 
bution, the Chancellor said that it would be 
retained at the present rate, but would in future 
be known as the Profits Tax. He had not yet 
decided whether this tax should be increased 
or some new tax on profits or excess dividends 
be introduced, in view of the repeal of E.P.T. 
The Chancellor also announced the removal of 
the purchase tax from certain domestic goods 
and a reduction of the tax on various other 
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French Engineering News 


(From our French Correspondent) 
Paris, April 5th. 


The broad outlines of the economic policy for 
the French occupied zone of Germany are the 
same as those of the other Allies, but the means 
of attaining them are often necessarily different. 
To ensure the complete disarmament of the 
country control of technical research and new 
productions is necessary. Before determining 
the possibility of removing equipment, 
machines, and installations the capacity of pro- 
duction necessary to the economic stability of 
the country must be decided. All efforts must 
be made to intensify production on which the 
feeding of the zone depends. Transport and 
communications must be regarded as an indis- 

nsable factor in the orientation of economic 
activity. The level of existence of the popula- 
tion is very low in the French zone, but it is 
shortly hoped to introduce a ration of about 
1500 calories. If imports of wheat are not 
received, however, the ration will remain at 
1300 calories. One of the great fears of the 
population has been a recurrence of the inflation 
of 1918. For the moment there is a general 
blockage of prices and salaries. All exports, 
even where going to France, are paid for in 
dollars. The difference between German prices 
and the world prices is intended to enable the 
necessary imports to be ordered. 

* * * 


Since the machine tool industry has been 
recogni as of great importance in the 
economy of the country, being at the base of its 
industrial equipment, a move is planned to 
bypass the need for permits which clients must 
submit before tools can be produced, so that the 
industry can obtain direct supplies of ferrous 
metal. A quota was fixed for metal and 
machine tools at 4000 tons for the second 
quarter of 1945, but proved quite inadequate, 
since supplies required by machine tool con- 
structors were about 14,000 tons. For this 
reason it was not possible to make an allocation 
to all constructors, and activity was reduced by 
more than 60 per cent. Those benefiting from 
the allocation were constructors producing 
tools required in the five-year machine tool plan. 
Other constructors have remained dependent on 
clients’ permits. 

In the last quarter the allocation increased 
to 10,000 tons, which enabled a larger number 
of constructors to receive supplies. For the 
first quarter of 1946 a supply of 15,000 tons will 
enable about sixty new constructors to receive 
rations, while an allocation of 20,000 tons is 
envisaged for the second quarter. 

* * * 


The National Employers’ Council has com- 
plained to the Government that the law of 
February 25th, 1946, which reduced working 
hours from forty-eight to forty per week, with 
provision for supplementary hours, is impeding 
the reconstruction of the country by its incidence 
on prices. 

* * 

Monthly figures for coal imports have passed 
the 1,000,000-ton mark for the first time since 
the liberation. The pre-war figure was 1,900,000 
tons. The increase, however, is the result of 
the arrival of delayed shipments rather than an 
increased allocation, and it is unlikely that this 
figure will be reached again for some time. 
During February, 1946, France received 
1,085,574 tons, of which 628,923 tons came from 
the United States, 323,373 tons from Germany, 
105,724 tons from Great Britain, and 27,554 tons 
from various countries. It is pointed out, how- 
ever, that the British are having difficulty in 
maintaining their exports, and America is likely 
to be held up by more strikes. 

For this reason, France is urging that the 
allocation from the Saar and the Ruhr should 
be increased. The worst of the transport diffi- 
culties of the autumn of 1945 have now dis- 
appeared, and the French capacity for rail, sea, 
and other transport is sufficient for more than 
the allocation made. A reduction of the 


ration to the occupation zones in Germany is 
urged in order that members of the European 
Coal Organisation may benefit. 


Notes and 


Rail and Road 


Russian RatLway ELEctTRIFICATION.—According 
to Foreign Commerce Weekly, the electrification of 
the South Ural Railway between Chelyabinsk and 
Zlatoust has been completed, and through traffic is 
now moving on 161 kiloms. of double track. To 
provide power for the system, seven sub-stations 
have been erected and over 100 kiloms. of high- 
voltage transmission lines installed. 


Roap SurFacE Dressinc.—In a paper on the 
use of tar in road works, presented recently to the 
Institution of Highway Engineers, Mr. G. H. 
Fuidge says that experimental work has shown that 
the most important factor determining the dura- 
bility of a road surface dressing is the rate of 
application of the tars. This is more important 
even than the nature of the tar. The majority of 
premature failings of tar dressings are the result of 
shortage of tar. In many cases the average quan- 
tity is adequate, but the distribution is uneven, 
so that certain areas are short, and from these 
areas the stone is dislodged by traffic. On the 
other hand, the quantity of tar must not be exces- 
sive, otherwise bleeding will occur. It has been 
found that, in order to give consistently good results, 
the rate of application of the tar should not vary 
by more than +10 per cent. Such a degree of 
uniformity of distribution cannot be obtained by 
hand methods, and is only given by a well-designed 
mechanical sprayer. Gravel requires some 20 per 
cent. more tar than igneous rock chippings of the 
same size. When this additional tar is used, the 
life of a gravel-dressed surface compares favourably 
with that given by chippings. 


INCREASED L.M.S. Tratn SERvicEs.—More than 
thirty additional long-distance expresses will be 
put into operation by the London Midland and 
Scottish Railway each weekday, and seventeen each 
Sunday, with the introduction on Monday, May 6th, 
of a new time-table. Numerous additional trains 
will also be provided, especially at weekends, to 
cater for traffic to and from holiday resorts. Twelve 
additional weekday and three additional Sunday 
expresses will be provided with restaurant cars, 
thus bringing the total number of trains so equipped 
on the L.M.S. system up to fifty-six on weekdays and 
nine on Sundays. A special feature of the new time- 
table is the shortening of overall journey times in 
many instances by the withdrawal of intermediate 
stops from long-distance trains, additional trains 
being put on to cater for the intermediate traffic. 
Additions and improvements to the Anglo-Scottish 
train services will include two new overnight trains 
from Euston, bringing the total number of night 
expresses from Euston to Scotland to seven (six 
with sleeping cars); more trains will also be pro- 
yided from Birmingham, Liverpool, and Man- 
chester to Edinburgh and Glasgow, and vice versa. 
Other new Scottish expresses will include the 
12.15 p.m. weekdays from Perth to Euston, and 
11.30 a.m. Glasgow (Central) to Euston on Sundays. 
Cross-country routes on which more trains are being 
provided include Manchester-Bournemouth and 
Bradford-Torquay. 


G.W.R. SumMEerR Services.—The Great Western 
Railway summer train service will come into opera- 
tion on Monday, May 6th, two months earlier than 
in pre-war years. It has been designed, within the 
limits of engines, coaches and staff, to provide 
improved long-distance and local business travel 
and convenient fast trains to meet the spread-over 
of holiday requirements from May to October. At 
weekends the train service will be considerably 
increased ; additional restaurant car services will 
be provided, and branch lines in holiday areas will 
be opened on Sundays. There will be 553 additional 
main line and local trains on weekdays and 278 on 
Sundays, apart from 117 new “ Saturdays only ” 
services. These additions will entail an average daily 
increase of 21,000 miles. Readjustments in the 
schedules, together with the reintroduction of slip- 
coach working, will effect savings ranging up to eighty 
minutes in the running times of ninety trains. The 
up and down “Cornish Riviera” will again run 
‘““non-stop” between Paddington and Plymouth. 
The down train will leave Paddington at 10.30 a.m. 
daily, due Plymouth at 3 p.m. and Penzance at 
5.25 p.m, and the up train will leave Penzance at 
9.45 a.m., due Paddington at 5 p.m. On Sundays 
both trains will call at Exeter. The Torbay 
expresses will also run seven days a week, leaving 
Paddington and Torquay at noon daily and on 
Mondays to Fridays will run “ non-stop ” between 
London and Exeter. On Saturdays the trains will 
run “non-stop ” throughout. In conjunction with 
the Southern Railway, the through service between 





Birkenhead and Bournemouth via Basingstoke will 
be restored on weekdays. 
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Memoranda 
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Miscellanea 

THe Late Mr. A. E. KNowLes.—We regret to 
learn of the death, on March 31st, of Mr. A. Edgar 
Knowles, chairman of the International Electro- 
lytic Plant Company, Ltd., Chester. 

BrEssEMER GOLD Mepat.—The Council. of the 
Iron and Steel Institute has awarded the Bessemer 
Gold Medal for 1946 to Mr. J. 8. Hollings, C.B.E., 
of Guest Keen Baldwins Iron and Steel Company, 
Ltd., Port Talbot, Glamorgan, in recognition of his 
distinguished services in encouraging technical 
improvement in the manufacture of iron and steel. 

INDUSTRIAL WasTE Herat ReEcovery.—The 
Institute of Fuel has announced that the confer- 
ence on industrial waste heat recovery, originally 
arranged for May Ist, will now take place on 
Tuesday, April 30th, at the Geological Society’s 
Rooms, Burlington House, Piccadilly, W.1. It 
will begin at 10 a.m., and there will be a morning 
and afternoon session. 

Miners’ WELFARE SCHOLARSHIP SCHEME.—The 
trustees of the Miners’ Welfare National Scholarship 
Scheme, established by the Miners’ Welfare Com- 
mission for the provision of university scholarships 
for workers in and about coal mines, and their sons 
and daughters, have appointed Miss G. Conway, 
M.A., Lecturer in Education at Manchester Uni- 
versity, to be a member of the committee. 

MosILtE Power Srations.—The Minister of 
Supply was asked in Parliament last week what 
countries had placed orders in Britain for mobile 
power stations since July Ist, 1945, and whether he 
would make a statement on the sale of thirteen 
mobile power stations to the Spanish Government. 
In his reply, the Minister said that ten surplus 
mobile power stations had been sold to Spain, and 
negotiations were proceeding for the sale of another 
three. The plants were needed for the development 
of Spanish industry and agriculture, and no other 
outlet had been found for them. 


Gas TURBINE ReEsEaRcH.—The Lord President 
of the Council, Mr. Herbert Morrison, stated in 
Parliament last week that research and develop- 
‘ment work on gas turbines was being carried out 
both by the Government and industry. While, up 
to now, the chief application of this work had been 
to aircraft, the Government and industry were fully 
alive to the need to explore the great possibilities 
of its application in other fields, including power 
generation. The responsibility of the National 
Gas Turbine Establishment covered research and 
development work on all forms of gas turbines, 
including those for power stations. 


INTERNATIONAL Farr, Paris.—The Gauge and 
Tool Makers’ Association is arranging a four-day 
visit to Paris for some forty of its members who wish 
to tour the forthcoming International Fair. The 
party will leave London on Friday, May 24th, in 
order to arrive in Paris for the official opening of the 
Fair on the following day. The party will stay 
at the Hotel Palais d’Orsay, and will return to 
London on May 28th. The Department of Overseas 
Trade is giving the secretary of the Association, who 
will accompany the party, introductions to the 
various Government officers in Paris, and has 
requested him to prepare a report upon the visit for 
the information of the Department. 

Tue Encrvgers’ Cius.—The thirty-third annual 
general meeting of the Engineers’ Club, Manchester, 
was held on Tuesday, March 26th, when the Presi- 
dent, Mr. C. G. Renold, was in the chair. Mr. 
Renold commented on the very satisfactory nature 
of the balance sheet and the continued increase in 
membership. It was particularly gratifying to note 
the increased number of engineering institutions, 
societies, &c., making use of the club’s premises for 
their meetings, and in order to meet this demand 
the committee was contemplating an extension of 
the club’s premises. Mr. A. G. Livesay and Mr. E. 
Royle were re-elected hon. secretary and hon. 
treasurer respectively for the ensuing year. 

Furet Economy 1n Fiour Mit1s.—The National 
Association of British and Irish Millers states that 
many large flour mills have recently changed over 
from steam to electric power, and now an investiga- 
tion into the operation of steam boiler plant has 
enabled a comparison to be made between the 
relative efficiency of steam and electricity in flour 
milling. It is revealed that on a basis of the effi- 
cient use of fuel, electricity is more economical than 
steam, and its use in mills as motive power is helping 
in the conservation of the nation’s coal supply. The 
statistics and information gleaned from the investi- 
gation have been circulated throughout the industry, 
and individual millers are now said to be consider- 





ing what improvements in fuel efficiency they can 
effect as a result. 
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the meeting is to be held should be clearly stated. 





Chartered Surveyors’ Institution 


éc., desirous of 
having notices of meetings inserted in this column, ore 
requested to note that, in order to make sure of their insertion, 
tion should reach this office on, or 
before, the morning of the Monday of the week preceding 
In all cases the TIME and PLACE at which 





Institution of Electrical Engineers 


To-day, April 12th.—N.E. Srupents: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. Annual general 


meeting. 


Total Loss Iron Testing at Power Frequencies wit 
Particular Reference to Rapid Test Methods, 
S. P. Roper. 7 p.m. 


tricity Offices, Whitehall Road, Leeds. 
Speed Pol: 
and F. W. Walker. 2.30 p.m. 
Monday, April 15th.—MERSEY anv N. WaLEs CENTRE 
Royal Institution, Colquitt Street, Liverpoo! 








’ . 6.30p.m. S.Mrpitanp Stupents: Tech- 
nical College, Stafford. ‘‘ Power Line Carrier Com- 
munication,’ D. W. Harling ; and “‘ Some Aspects of 


Saturday, April 13th.—N. Mipianp Srupents: Elec- 
“* Variable- Tyne. 
hase Induction Motors,’’ H. Moorhouse 


——— 


North-East Coast Institution of Engineers and Shipbuilder, 
Wednesday, April 24th.—SruDENT SECTION: Bolbeo 
Hall, Newcastle-upon-Tyne. ‘‘ Tonnage,” ©, R 
Redding. 6.45 p.m. F 
Friday, April 26th.—Mining Institute, Neweastle-upon. 
Tyne. “Application of Light Alloys to Super. 
h structure of Ships,’’ W. Muckle. 6 p.m. 
” | North of England Institute of Mining and Mechanica) 
Engineers 
Saturday, April 13th.—Neville Hall, Newcastle-upop. 
“Notes on Tin Seam Mining in the United 
States of America,”’ R. S. McLaren, and ** Ventilg. 
, tion Surveying Technique,” E. L. J. Potts. 2.30 p.m, 
L Royal Aeronautical Society 


; Annual neral meeting. 6 p.m.—Lonpon | Thursday, April 25th.—Institution of Civil Engineers, 
Wednesday, April 17th.—12, Great George Street, S.W.1. Pose My Savoy Pana," Wietesia a eat Great George Street, S.W.1. ‘Modern Aero. 
: ye Investigation,” Sir Thomas Bennett. W.C.2. “A Modern Teleph Exch "RC nautical Materials,” L. Aitcheson. 6 p.m. 
.30 p.m. Kyme. 7 p.m. Royal Society of Arts 


Derby Society of Engineers 


Monday, April 15th.—School of Art, Green Lane, Derby. 
‘** Wheels Behind the Wheels,”’ S. L. Ireland. 7 p.m. 


Illuminating Engineering Society 


Offices, Whitehall Road, Leeds. 
trons, and Engineers,” T. E. Allibone. 6 p.m. 


nical College, George Street, Glasgow. Annua 


Tuesday, April 16th.—N. Mtpuanp Centre: Electricity 
“Atoms, Elec- 


Tuesday, April 23rd.—ScottisH CENTRE: Royal Tech- 


Monday, April 15th.—John Adam Sireet, The Adelphi, 
W.C.2. ‘The Evolution of Stage Lighting,” L. G, 
Applebee. 1.45 p.m. 

Wednesday, April 24th.—John Adam Street, Adelphi, 

l W.C.2. “ Before the Lens,” E.O. Hoppe. 5.15 p.m, 








To-day, April 12th—BtrRMINGHAM CENTRE: Imperial ral ting, “Mi Metal- 
otel, Birmingham. Film, “ Let Us See.”’ 6 p.m. ene al y ween. ae . 7 onde HM. Sheffield Metallurgical Association 
Institute of British Foundrymen Wright. 6.15 p.m. ¥ Tuesda: Y, al pas garage 5 ba Street, Sheffield, 
Monday, April 15th.—SHEFFIELD BraNncn: Royal Thursday, April 25th.—Savoy Place, Victoria Embank- ear Bl eS é i" go oneaed nny High. 
Victoria Hotel, Sheffield. Annual general meeting. — Oliphant Se 2 Snare and the Future, spee esel Engine,”’ C. C. gson. 6.30 p.m. 
7 p-m. 5. ame le = - . . o . ss - 
Watnins, Arril 24A—Lawpow Drax Chang Frid, dor 2 desavnmonere Sects; Save 
7301 a eae ee ee a —_ and a New Method of Diagnosis and Personal and Business 
Saturday, April 27th—NeEwcasTLE Brancu: Neville cation During Running,” F. R. F. Ramsay and , ; Ae 
Hall, Westgate Road, Newcastle-on-Tyne. Annual W. Nethercot. 5.30 p.m. Sm AnTuUR MarrnEws bas been elected » 
eae 6 _W R Y Saturday, April 27th.—N. Miptanp StupeEnts. Elec- | director of John Brown and Co., Ltd. 
g. p.m. Est Ripinc oF YORKSHIRE ay fices, Whiteball Road. Leeda. Indueti sige : 
Branch: Technical College, Bradford. Annual eo Offices, Whiteha ’ S. nduction{ Mr. H.T. CHAPMAN has been appointed a director 
general meeting. 6.30 p.m. Motors,” R. Spence. 2.30 p.m. of Armstrong-Siddeley Motors, Ltd. 
Institute of Economic Engineering Institution of Mechanical Engineers Mr. A. J. Murpuy has been elected a director of 
Sunday, April 14th—Lonpon Recion: Waldorf | 7o.day, April 12th.—Storey’s Gate, Westminster, 8.W.1 | J- Stone and Co., Ltd., Deptford, S.E.14. 
Hotel, Aldwych, W.C.2. “Production as the “Quantity Production in the Heavy Industries,"| Tue British ALUMINIUM Company, Ltd., has 
Servant, Not the Master,” A. I. Law. 2.45 p.m. G. M. er. wt ig . acquired the Latchford Locks, Warrington, Refinery 
Institute of Fuel a April ne - cognagh : Dest Restion, and Powder Works. 
- S ° ; ’ right * ti t t N . ‘ 
To-diwrcitite, Park Place, Cardiff, “Annual enerai| Clase Locomotives of the Southem Railway,” | | Dx. Bexwanp Hacvr has been appointed to the 
meeting. 5.30 p.m.—ScortisH CENTRE: Royal O. V. S. Bulleid. 2.30 p.m. James Watt Chair of Electrical Engineering, 


Technical College, Glasgow. ‘* Waste Heat Boilers 
in the Iron and Steel Industry,” J. A. Kilby and 
W. G. Cameron. 5.45 p.m. 

Wednesduy, April 17th.—Yorxs Brancu: Royal 
Victoria Station Hotel, Sheffield. Annual general 

»* meeting. 2.30 p.m. 

Thursday, April 18th.—E. Miptanp Secrion: Gas 
Dept., Parliament Street, Nottingham. “ Ineffi- 
ciency,” Oliver Lyle. 3 p.m. 

Tuesday, April 30th.—Geological Society, Burlington 
House, Piccadilly, W.1. Conference on “‘ Industrial 
Waste Heat Recovery.” 10 a.m. 


Institute of Marine Engineers 

Tuesday, April 30th.—85, The Minories, E.C.3. ‘‘ Turbine 
Lubricants and Turbine Lubrication,” C. Lawrie 
and 8. J. M. Auld. 5.30 p.m. 


Institute of Transport 

To-day, April 12th.—NorTHERN SeEcTION: Royal 
Station Hotel, Newcastle-on-Tyne. Annual general 
meeting. 7 p.m. ' 

Wednesday, April l17th—Yorxs Section: Great 
Northern Hotel, Leeds. Annual general meeting. 
12.45 p.m. 

Wednesday, April 24th.—SoutHErN Section: Corso 
Café, Portsmouth. ‘‘ Coastwise Shipping in Peace 
and War,” A. Watson. 5.30 p.m. 

Friday, April 26th.—Lonpon Section: Connaught 
Rooms, Great Queen Street, W.C.2. Address by 
Lord Winster. 1.15 p.m.—E. Miptanps Section : 
Black Boy Hotel, Nottingham. Annual general 
meeting. 6.30 p.m. 

Institute of Welding 

To-day, April 12th—E. Scottanp Brancu: Heriot- 
Watt College, Chambers Street, Edinburgh. Annual 
general meeting. ‘‘ Technical Efficiency in the 
Welding Shop from Design to Inspection of the 


Finished Product,” F. Koenigsberger. 7.30 p.m.— 
BrrmMincHaM BraxcH: James Watt Memorial 
Institute, Great Charles Street, Birmingham. 


Annual general meeting. 7 p.m.—LIvERPOOL 
Brancxu: Technical College, Byrom Street, Liver- 
pool. Annual general meeting.. 7 p.m. 

Wednesday, April 24th.—Inst. of Civil Engineers, Great 
George Street, §.W.1. ‘The Evolution of Welded 
Armoured Fighting Vehicles,”’ R. J. Fowler and L. F. 
Denaro. 5.30 p.in. 


Institution of Automobile Engineers 

Saturday, April 13th—Mancuester Brancn: Engi- 

neers’ Club, Albert Square, Manchester. ‘‘ Alumi- 
* nium and the Automobile Engineer,” E. G. West. 
2.30 p.m. - 

Tuesday, April 16th—Luton Brancn:. George Hotel, 
Luton. ‘“‘ Engine Proportions, with Special Refer- 
ence to Stroke/Bore Ratio,”’ A. Mitche!l. 7.30 p.m.— 
NoTTIncHAM Brancn: Chamber of Commerce, 
New Street, Nottingham. ‘Car Frame Design,” 
D. Bastow. 6.15 p.m. 

Wednesday, April 17th.—CovENTRY GraDUATES : Geisha 
Café, Hertford Street, Coventry. “‘ The Metallurgy 
of Internal Combustion Engine Failures,” H. 
Egginton. 7 p.m. 

Institution of Chemical Engineers 

To-day, April 12th.—Connaught Rooms, Great Queen 

Street, W.C.2. Annual corporate meeting. 11 a.m. 
Institution of Civil Engineers 


Tuesday, April 16th.—Great George Street, 8.W.1. 


** Application of Soil Tests Results to the Design of 
Foundations,” Guthlac Wilson. 5.30 p.m. 

Tuesday, April 30th.—Great George Street, S.W.1. “ The 
Renewal and Extension of Pumping Machinery for 


Monday, April 15th.—GrapvuaTEs’ SECTION: 
Watt Memorial Institute, Great Charles Street, 
Birmingham. “ Hardness Testing,” R. D. Wright. 
7 p.m. Scottish Branco: Royal Technical 
College, Glasgow. ‘‘The Early History of the 
Whittle Jet Propulsion Gas Turbine,” Frank 
Whittle. 7.30 p.m. 
Tuesday, April 16th.—Miptanp Branca: James Watt 


Memorial Institute, Great Charles Street, Bir- 
mingham. i *s Address, J. W. Danielson. 
5.30 p.m. Scotrish Brancu: McRoberts Hall, 
Aberdeen. ‘“*The Early History of the Whittle 
Jet Propulsion Gas Turbine,” Frank Whittle. 
7.30 p.m 


Wednesday, April 17th.—Mipitanp GrapvuaTes: College 
of Technology, Rugby. ‘Some General Con- 
siderations Concerning Air Compressors,” W. F. 
Ratcliffe. 6.30 p.m. 
Thursday, April 18th.—Scottish Brancn: Caird Hall, 
Dundee. ‘The Early History of the Whittle Jet 
Propulsion Gas Turbine,” Frank Whittle. 7.30 p.m. 
Friday, April 26th.—Storey’s Gate, Westminster, S.W.1. 
“‘An Experiment in the Use of a Standard Limit 
System,” J. Loxham. 5.30 p.m. 


Institution of Naval Architects 


To-day, April 12th.—Institute of Marine Engineers, 85, 
The Minories, E.C.3. Annual meetings. 10.15 a.m. 
For programme, see page 303. 


Institution of Production Engineers 
Wednesday, April 17th— MANCHESTER SEcTION : College 
of Technology, Manchester. ‘* Production of Heavy 
Aircraft,” T. Norton and Mr. Crook. 7.15 p.m. 
Thursday, April 25th.—CorntsH Section: School of 
Mines, Camborne. ‘Electronics in Industry,” 
E. J. B. Willey. 7.15 p.m. 
Friday, April 26th.—LiNcotn Sus-Section: Technical 
College, Lincoln. ‘‘ Gear Cutting,” F. J. Everest. 
6.30 p.m. 
Saturday, April 27th.—NotTtTINGHAM Section : Corpora- 
tion Gas Showrooms, Lower Parliament Street, 
Nottingham. ‘ Powder Metallurgy,”’ H. W. Green- 
wood. 2.30 p.m. = 
Monday, April 29th.—DeErByY Sus-Section: School of 
Art, Green Lane, Derby. ‘“‘ Jet Propulsion,” H. 





Pearson. 6.30 p.m. 
Institution of Structural Engineers 
Thursday, April 25th.—11, Upper Belgrave Street, 


8.W.1. “‘The Demolition of Waterloo Temporary 
Bridge,” H. P. T. Lind. 6 p.m, 


Junior Institution of Engineers 

To-day, April 12th.—39, Victoria Street, 8.W.1. ‘‘ Some 
Precision Measuring Machines,”’ N. J. Bowyer Lowe. 
6.30 p.m. 

Friday, April 26th.—39, Victoria Street, S.W.1. ““Mecha- 
nical Potato Harvesting,” R. F. Guard. 6.30 p.m. 


Keighley Association of Engineers 


To-day, April 12th.—Devonshire Buildings, Devonshire 
Street, Keighley. ‘‘The Development of British 
Jet Propulsion,” G. B. R. Fielden. 7.30 p.m. 


Liverpool Engineering Society 

Wednesday, April 17th._—Municipal Annexe, Dale Street, 

Liverpool. Annual general meeting. 6 p.m. 
Newcomen Society 


Wednesday, April 17th.—Institution of Civil Engineers, 
Great George Street, S.W.1. ‘“‘ Alexander Collin : 
Centenary of His Pioneer Work on Soil Mechanics ” 





James 


University of Glasgow. 

Mr. B. P. CHetTrenHaM, A.M.I. Mech. E., has 
been appointed contact officer of the British Export 
Trade Research Organisation. 

Hick, HARGREAVES AND Co., Ltd., have moved 
their London office to 1, Lancaster Place, W.C.2 
(telephone, TEMple Bar 7206). 

Sm A. Murray STEPHEN has been appointed to 
the Scottish Committee of the Industrial and Com- 
mercial Finance Corporation, Ltd. 

APPLEBY AND Co., sales engineers, have moved 
their headquarters to 6-10, Chandos House, 
Buckingham Gate, S.W.1 (telephone, ABBey 5011). 
THE PosTMaASTER GENERAL has appointed Sir 
Drummond Shiels to be Public Relations Officer to 
the Post Office in succession to Brigadier G. C. 
Wickins, who is shortly retiring. 

THE GREAT WESTERN RaILwAy COMPANY 
announces the appointment of Mr. H. Randle as 
works manager of the Swindon carriage and wagon 
works on the retirement of Mr. E. T. J. Evans. 
Mr. A. D. MARELAND has retired from the British 
Thomson-Houston Co., Ltd., after forty-four years’ 
service. He has been associated with B.T.H. turbine 
plant since the company began its manufacture in 
1903. 

Tue British ALUMINIUM Company, Ltd, 
announces the appointment of Mr. C. F. Batstone 
as principal assistant sales manager. Mr. C. G. 
Pountney has been appointed Midlands branch 
manager. 

THe Scottish Macutne Toot CoRPORATION, 
Ltd., announces the appointment of Mr. Arthur 
White, M.I. Mech. E., 75, Wensley Road, Leeds, as 
representative for Yorkshire, Lancashire, and the 
North-East Coast. 

Mr. C. D. Tarre has retired from the office of 
managing director of the Lancashire Electric Power 
Com Mr. M. H. Adams, M.I. Mech. E., has 
been appointed chief engineer and manager and 
has also joined the board of the company. 

Mr. A. E. McRae SmiruH is relinquishing his 
position in the development and research depart- 
ment of the’ Mond Nickel Company, Ltd., to take 
charge of the foundry consulting activities of 
Keighley Laboratories, Ltd., South Street, Keighley. 
ELEecTRIc ‘AND MuvsicaL Inpusrries, Ltd., 
announce the retirement of Mr. Alfred Clark from 
the chairmanship. of the board. He will continue 
to serve as a director and as president of the com- 
pany. Sir Alexander Aikman has been appointed 
chairman of the board. 

Mr. Rosert Suone has been appointed Secretary 
of the British Iron and Steel Federation. He will 
combine this appointment with the directorship of 
economic work of the Federation. During the war 
Mr. Shone was General Director of Statistics, Costs 
and Prices, of the Iron and Steel Control. 

RANSOME AND Maries BEARING Company, Ltd., 
announces that Mr. W. H. Royall has been appointed 
East Midland area manager in place of the late 
Mr. W. 8. Walter. Mr. Royall is established at new 
offices at Nicholas House, 4, Great Central Street, 








the Metropolitan Water Board,’ M. R. James, 
5.30 p.m. a. as 





and “The Development of our.Ideas on. Earth 
Pressure,” A. W. Skemptoo. 5.8 p.m. 


Leicester (telephone, Leicestér 65730 ‘and 65739). © 
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A Seven-Day Journal 


Institution of Chemical Engineers 


Tue annual luncheon of the Institution of 
Chemical Engineers was held at the Connaught 


Rooms, Great Queen Street, W.C.2, on Friday, 
April 12th. 
the Institution, was chairman, and Sir John 
Anderson was principal guest. The company 
numbered more than 350. Mr. Hugh Griffiths 
referred to the work of the Institution in pro- 
moting the training of chemical engineers. In 
the past there had been too much talk of the 
engineer and the chemist working in collabora- 
tion. ‘The Institution was founded to maintain 
the standards of the chemical engineer, who 
followed a separate calling. He deplored the 
inadequate mumber of chemical engineering 
graduates trained in this country, saying that 
he doubted whether as many as forty per year 
were trained, as compared with 2,500 in the 
United States. Largely through the efforts of 
the Institution the Government had now agreed 
that the need existed and had authorised ten 
training centres, each capable of passing through 
fifty men a year. In response, Sir John 
Anderson stated that, as a result of study of 
the matter, he was convinced that the claim of 
recognition of chemical engineering as a separate 
profession was fully substantiated. Spectacular 
strides had been made in the United States in 
the field of chemical engineering, and he gave 
as examples the large-scale manufacture of 
penicillin and synthetic drugs, advances in 
petroleum technology, and the manufacture of 
synthetic rubber. With synthetic rubber the 
process was well known, but the key to the 
problem of large-scale manufacture was to speed 
up the reaction and to provide a uniform pro- 
duct. Finally, there was atomic energy, in 
which a staggering industrial effort had been 
made by almost unbelievable numbers of 
scientists and engineers. In the United States 
the annual output of trained engineers and 
chemists was about equal. The need for a 
greatly increased output of chemical engineers 
in this country was recognised. At first some 
form of improvisation might be required to 
supplement the full training of chemical 
engineers, but he thought this measure should 
be temporary. 


The Patents and Designs Acts 


THe Second Interim Report of the Com- 
mittee under the chairmanship of Mr. Kenneth 
R. Swan, appointed by the President of the 
Board of Trade to enquire into the changes 
necessary in the Patents and Designs Acts and 
the practice of the Courts in connection with 
these Acts, has now been published by the 
Stationery Office (Cmd. 6789), price 9d. or by 
post lld. The Report deals with the question 
of the abuse of monopoly rights, under which 
heading recommendations are made on such 
subjects as compulsory licences, the registration 
of patent agreements, and the subject-matter 
of patents. In other sections of the Report the 
trial and cost of patent actions are dealt with 
and recommendations are made to appeals 
from the Comptroller’s decisions, reference to 
prior specifications, and various matters relating 
to the trial of patent actions. The Committee, 
we are informed, is now able to consider pro- 
posals for the amendment of the law of patents 
and designs outside the particular subjects dealt 
with in the Report. Any person who may wish 
to submit suggestions fer consideration by the 
Committee is invited by the Board of Trade to 
communicate with the Secretary of the Patents 
Committee, 1944, at 25, Southampton Buildings, 
London, W.C.2. 


New G.W.R. Cross Channel Steamers 


On Saturday, April 13th, it was officially 
announced by the Great Western Railway 
Company that the keels of two new 3,000-ton 
cross-Channel passenger and cargo ships will be 


Mr. Hugh Griffiths, President of 


“St. Patrick” and the “‘St. Andrew,” which were 
lost during the war, and they are expected to 
be in service in about fifteen months time. 
They will have a length of 320 ft., with a beam 
of 48 ft. and a designed speed of 21 knots. 
A raked stem and cruiser stern, with both bow 
and stern rudders, will form features of the 
new design. Each ship will be designed to 
accommodate 1,300 passengers, 50 motor cars 
and 350 tons of freight. Sleeping accommoda- 
tion for 400 passengers in single, double or open 
berths is to be provided, and the public rooms 
will be air conditioned. The latest navigating 
appliances will be carried, including a radar 
installation. The ships will be propelled by a 
twin-screw arrangement of Parsons single- 
reduction geared turbines, taking steam at 
250 lb. pressure from three Babcock and Wilcox 
oil-fired water-tube boilers. The auxiliary 
machinery will be electrically driven, current 
being supplied by one Allen turbo-generator 
and two oil engine driven generator sets. By 
this means, the steam plant can be shut down 
when in port, and the necessary “in port” 
services met by the oil engine generating plant 
or by shore current. The general lay-out of 
the machinery installation, while designed to 
give high efficiency and reliability, is simple, 
and convenient for opening up for survey. 


Trade Associations and the 
Nationalisation of Transport 


INvi1TaTIONS have been sent to all National 
Trade Associations, under the joint auspices of 
the Traders’ Road Transport Association, the 
Associates’ Committee of the British Road 
Federation, and the Mansion House Association 
on Transport, to appoint representatives to a 
conference, to be held at the Central Hall, 
Westminster, on Tuesday, May 7th, at 10.30 
a.m., at which the general case against the 
nationalisation of transport will be pressed. 
The Government, it is pointed out, had pro- 
posed as a first step the nationalisation of 
railways and long-distance road hauliers; it 
seems likely that nationalisation may be 
extended to the remaining road hauliers, and 
it may be necessary to limit the operating rights 
of ‘‘C”’ licence holders and to deny the road 
twansport industry freedom of choice of suitable 
means of transport. These matters, it is felt, 
are of material concern to trade and industry, 
and the organisations above mentioned feel 
that it is imperative that action be taken to 
resist the nationalisation of transport, to recover 
the rights of ‘“‘C”’ vehicle operators, and to 
ensure freedom of choice of available means of 
transport. The hope is expressed that the 
forthcoming conference may take the initial 
step in organising “‘ C ”’ licencees and traders in 
general into an active body, which will be able 
successfully and in the public interest to resist 
any attempts by the Government to encroach 
upon the rights of ancilliary users, and which 
will at the same time be able to ensure the 


was in the able hands of Mr. E. A. Colban, 
the Norwegian Arobassador. In proposing the 
toast of the Institution of Naval Architects, Sir 
Henry V. Markham, the Permanent Secretary 
of the Admiralty, said that during the last six 
years, the Admiralty and the British ship- 
builders had closely cooperated, He mentioned 
the work of Sir Stanley Goodall and Mr. C. S. 
Lillicrap, on the naval side, and that of Sir 
James Lithgow and Sir Amos Ayre, in connec- 
tion with merchant shipbuilding. In the 
years to come the Institution would have a 
great part to play. In his reply, Sir Stanley 
Goodall said that the work of naval archi- 
tects, marine engineers and shipbuilders, had 
yet to be completely told. To build and sell 
ships needed the sympathetic help both of 
the shipyard workers and the Government. 


Power Jets, Limited 


In the House of Commons on Monday, April 
15th, the Minister of Supply, Mr. Wilmot, 
answered a question with regard to the resigna- 
tion of sixteen specialist engineers, which had 
since been followed by the resignation of five 
draughtsmen and four other engineers, from 
the Government-owned and controlled estab- 
lishment, Power Jets, Ltd. When that company 
was taken over by the Government in March, 
1944, it was intended, Mr. Wilmot said, that 
research and development into gas turbines 
should form the predominant part of its work, and 
those words were in fact added to its title, which 
then became Power Jets (Research and Develop- 
ment), Ltd. It was decided that the Government 
could best contribute to advance in this most 
important field by concentrating on research, 
leaving the manufacture of the turbines to 
the professional industry, whose large resources 
capable ofrapid expansion in time ofneed, formed 
an invaluable war potential. The matter had 
now been carried. to its logical conclusion by 
turning the company’s organisation into a 
Government establishnemt to be called the 
National Gas Turbine Establishment, confined 
to fundamental research and development. He 
regretted that a certain number of the present 
staff felt unable to accept employment on 
this work, but he was confident that the 
establishment would be adequately staffed for 
the work it had to do. 


Research in Technical Colleges 


A CIRCULAR recently issued by the Ministry of 
Education, and published by the Stationery 
Office, draws attention to the paramount need 


of scientific and industrial research, and suggests 


that technical colleges should make their con- 
tribution. The types of research work best 


suited to technical colleges are discussed, and 
the manner in which they can best be fostered 
and developed by Local Education Authorities, 
principals and their staffs, is considered. Prob- 


by “C” licensees prior to 1939. 


Institution of Naval Architects 


April 10th. 
Lord Chatfield, Admiral of the Fleet. 


in building the new naval fleet. 





laid down this month at Cammell Laird’s 
Birkenhead Yard. These ships will replace the 





restitution and retention of the rights enjoyed 


THE annual dinner of the Institution of Naval 
Architects was held at the Connaught Rooms on 
Over 500 members and guests took 
part. The chair was taken by the President, 
In pro- 
posing the toast of ‘‘ The Guests,” Lord Chat- 
field made reference to the work of the 
Admiralty Department of Naval Construction, 
Those ships, 
could not have been produced without that 
wonderful combination that existed of British 
ship designers, engineers, and shipbuilders, not 
forgetting the great armament firms. He 
wondered what would have been the situation 
in 1939 if our private armament firms and 
industries had been under the Government. He 
did not think that the country realised all that 
it owed to them. The response to this toast 


ably the most important and suitable type of 
research for teachers in technical colleges is 
applied research undertaken at the direct or 
indirect suggestion of industry and commerce. 
The volume and character of research work should 
not, it is stated, be too rigidly defined. Any 
scientist or technologist, serving on the staff of 
a technical college who was competent to act 
as a consultant to industry should be encouraged 
to do so. . The work, however, should not inter- 
fere with the proper discharge of his teaching 
duties and no agreement should be made which 
would restrict his service to any one firm, except 
in respect of some specific enquiry. The circular 
reminds Local Education Authorities and 
principals of technical colleges, that grants 
through the Department of Scientific and Indus- 
trial Research are available to assist individual 
research workers in this country. Grants in 
aid of research work are also made by other 
bodies -including the Royal Society. Research 
into statistical methods, and the principles of 
industrial administration, and their application, 
should not be overlooked. 
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Percolation Under Aprons of Irrigation 


Works 


By 8. LELIAVSKY 


No. I1I1—(Continued from page 328, 


|S yprsie among the various experiments con- 
firming the equation zy s, those carried 
out on 4 vertical cylinder, filled with a porous 
material, will first be described. The appa- 
ratus used by Professor Terzaghi is shown 
in section in Fig. 7. In order to reduce the 
effect of the friction between the sand and 
the inner surface of the walls, a shallow and 
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FIG. 7 


wide cylinder is used. The velocity of flow 
in such a cylinder is the same at all points. 
In problems referring to the filtering of water 
it is generally more convenient to replace 
the velocity by the discharge per unit of 
permeable area. If A represents the area of 
a horizontal section of the cylinder, the dis- 
charge per unit of permeable area will be 
ate» 
whereas to obtain the velocity, Q should 
have been divided by the sectional area 
of the pores in between the particles, so that 
v%} 


=. . 
€ 


Now, according to Darcy, v,=K 8s, where 
K is a coefficient depending on the type of 
porous material. Therefore if 

v,=constant, 
then 


_Yy 
rk 


is also constant, and all the forces, z=y 8, 
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are equal. In the cylinder shown in Fig. 7 
the water flows vertically upwards. Hence, 
r=z—w=y 8—(y,—y) (1—e)=constant, 

so that 


a D*m 


Ra xp tO ty s—(4—») (IC), 


where D and m are the diameter and height 
of the cylinder. 

If the resultant R is directed downwards, 
it will be taken by the meshed screen on 


aD 








* Director, Designing Service, Reservoirs and Nile 
Barrages Department, Ministry of Public Works, Cairo, 
Egypt. 

6 Professor Terzaghi states that in such experiments 
the width of the cylinder should not be less than three 
times its height. 


M. Inst. C.E.* 
April 12th) 


BEY, 


which the sand reposes. If R is directed 
upwards, equilibrium will be destroyed and 
the sand will be lifted. Consequently, the 
condition of equilibrium.is R<o, and there- 
fore the critical slope S,, can be calculated 
from the equation 


R- — 


and 


[vy $—-(y.—y) (l—«)]=0, 


(n—y) (=e) 
Y 
Note that approximately the ratio 


¥ 
is equal to 1-65, so that S,,=1-65 x [1—e]. 
In stating his theory, Terzaghi gave the 
following table, showing the results of his 
experiments on several different types of 
porous materials :— 


Saa= 


: oat 8 








Scr=1-65 | Depth of 
x[l—e]. sand 
filling. 


Actually 


Material. observed 





Cm. 
3-8 0-95 
1-10 
1-13 to 
1-16 


0-43 
0-355 6:2 

0-43 1-5 to 6-0 
0-96 
1-05 
1-08 


0-41 ‘97 6- 
0-44 . 7 
0-35 -0 6-3 

















The general agreement between experi- 
ments and theory is evident. On the average, 
the observed values of §,., are slightly higher 
than those calculated, which, undoubtedly, 
is due to the effect of the walls. 

In experiments with vertical flow, it is 
essential to remember that the velocity of 
water at which the sand is lifted is much less 
than that which is required to keep the sand 
particles in suspension. Therefore when s 
attains the critical value, all the mass of 
sand is lifted, but thereafter it falls again 
and remains henceforward in a condition 
which might be called ‘“ unstable equili- 
brium.”’ Individual particles go on rising and 
falling, numerous small craters form on the 
surface, and disappear again, so that the 
surface of the sand presents the appearance 
of boiling. Comparing the results of such 
experiments with practice, the moment when 
the sand is first lifted is critical, because 
it portrays the conditions under which the 
“ piping ” under a barrage would start, and 
the failure would take place immediately 
afterwards. 

In experiments with cylinders filled with 
& porous material the velocities at all the 
points of the filling are equal, whilst the theory 
demonstrated earlier permits the effect of 
the local differences of velocities to be traced. 
Therefore to verify that theory, the experi- 
ments must be conducted in such a way that 
the velocity should vary from point to point. 
Such conditions exist, for instance, when 
water filters through sand contained in a 
conical vessel. This is the reason why 
conical vessels have been used by Professor 
Terzaghi in some of his experiments on the 
subject. It can be easily shown that the 
amount of water filtering through a conical 
vessel in a unit of time is equal to 


_HKarnr, 
gan ave 
where H is the head, 7, and r, are the smallest 


and largest radii, and L is the length of the 
path of filtering (see Fig. 8). The value of », 





(discharge per unit of permeable area) varies 


as represented by the line AB, and the 
slope s remains in every section proportional 
to v,, as is shown by the curve CD. Thus ip 
any horizontal section 


Q Q 
qn gek s and ‘=E~ 


Therefore the value of z in any section ig 


The sand must remain in equilibrium so long 
as the resultant of all the forces r is directed 





ISS 


ESS SSS 
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downwards ; that is to say, the condition of 
equilibrium is 
Z—W=R<0, 


where 


i 
Z= ("sn and W= | w dn 
~*~ O ¢ O 


Now 


L(A 


N 
z-| sn | | z da dy= 
Oo o o 


AL A 
v¥Q vQ Y 
| [ K art da dy= [%e dy= “XK 


¥ Ov O - O 
or as 
_HKan,, 
sil L 
Z=Harnr,y 
On the other hand, as w is constant for any 
point of the filling, 
W=N w=N (y,—y) (l—)= 
Ln (7°,4+972+772) (n—y) (l—«) 
where 
4 La (7, +72+772) 
is the volume of the vessel. 

The results of Professor Terzaghi’s experi- 
ments are listed in the following table. The 
values of H corresponding to the moments 
when the sand was first lifted, were recorded, 
and the corresponding values of Z were 


& 
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shown against the values of W calculated 
from the depth of the sand filling used in 
each experiment. — 


Depth of sand 
fi 


tLa (ortytrr) 
lling. x 1-65 (1—e). 





re Gr. 

339 
. 808 
3- 


1620 1870 


1 











The table is again self-explanatory and 
conclusive. The sand is lifted when Z is 





slightly more than W, the difference being 









Us in 


Lig 


long 
ected 


| of 
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evidently due to the effect of friction between 
the filling and the walls. 

From what is said in the preceding 
sections on experiments with vertical 
fow, it follows that the critical slope 
depends on the porosity, but is generally 
nearly equal to unity (see table opporite). 
Hence the critical value of the coefficient cin a 
yertical pipe is also about 1 (note that 


How, then, can it be explained 


c=—— }. 

Scr 
that according to Bligh in designing a 
parrage the value of ¢ should be assumed, 
say, from 12 to 24 ? 

In spite of this striking difference it will be 
shown later that in the light of scientific 
experiments, Bligh’s method might be used, 
as @ sound approximation, provided the 
designer is fully aware that this is a purely 
empirical solution, and that its application 
is therefore limited to certain definite con- 
ditions. In designing an apron according to 
Bligh, the gradient diagram is taken to be a 
triangle, the basis of which is the “ creep ” 
(Fig. 1, ante). This means that the hydraulic 
slope and the velocity are supposed to be 
constant over all the length through which a 
particle of water is forced to creep under an 
apron, just as it would occur in a cylindrical 
pipe. There is no evidence to show that this 
assumption is correct, but there are many 
reasons (both theoretical and practical) for 
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thinking that what actually takes place under 
a barrage is different from the percolation 
through sand enclosed in a cylindrical pipe. 

In fact, the hydraulic slope calculated 
according to Bligh, represents the mean slope 
over the length of the creep, but theory and 
experiments show that at certain points the 
true slope is much higher than this mean. 
Thus if the mean is taken as a criterion of 
stability it might be necessary to keep it as 
low as, say 1 over 18,in order to be certain that 
the actual slope does not attain a dangerous 
value in the most critical points. In order to 
ascertain where the dangerous points are actu- 
ally located, it will be necessary to compute :— 

(a) A diagram of stream lines, in order to 
find the direction of the forces z (Fig. 6, ante). 

(b) A diagram of lines of constant head,’ 
to enable us to calculate the loss of head 
from point to point, and thus find s and the 
magnitude of z=y 8. 

Before we start to discuss how these lines 
can be computed, it will be useful to demon- 
strate de visu that they do actually exist in 
Nature. This may be done by different 
experimental methods. One of the most 
convincing experiments is represented® in 
Fig. 9. This shows a model of an earthen 
dam, built in a box, the side walls of which 
are made of glass. To record directly the 
position of the stream lines, coloured water 
is led through small indiarubber pipes to 
the upstream face of thedam. It is distinctly 
seen in the diagram that particles of coloured 
water issuing from the pipes do not mix with 

7The two diagrams are usually shown superimposed 
one upon the other. 


® From page 101 of the book, ‘‘ Die Wasserbaulabora- 
torien Europas,” by D. de Thierry and C. Matschoss. 





the rest of the liquid, but are moving in the 
porous body of the dam in an orderly manner, 
along distinct stream lines. This experiment 
was first carried out by Professor Dr. Ing. 
Th. Rehbock, in the laboratory of the Tech- 
nical High School of Karlsruhe® in 1915. 
Since then thousands of similar tests have 
been done over all the world, confirming in 
general the original conclusions. 

The computation of stream lines can be 
effected either analytically or graphically. 
A brief description will first be given of the 





2a = 
ee ee lp 
aD 401 BS ee 
1 x oe, / H gs > ag ~~ : 
-—— - ~~ 
‘ Vor me RA / 7 
Nike a Oe aah ons, , Pa Pi 
i Po, ! |. ‘ re YY 
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a | \ oa 
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analytical method, taking as an example two 
series of conjugate lines, namely, confocal 
ellipses : 
x? ¥ 
a? cos Wat a ain Wa 
and confocal hyperbolas 
x? ¥ 
a? cos’B a? ania! 

These curves are represented in Fig. 10. 
The common foci are located on the axis 
of X, at distances +a and —a from the centre. 

Should the hyperbolas be taken as stream 
lines and the ellipses as lines of constant 
head, we would have the case of a drain 
with solid banks, which is shown in section 
in Fig. 11. The bed of the drain is level 
with the top of the permeable stratum. The 
foci are located at the toes of the walls, so 
that the width of the drain is exactly 2a. 
Generally, if a group of lines I represent the 
stream lines, and another group II are the 
corresponding lines of constant head, then 
it can be said for certain that under other 
conditions the lines II will represert the 
stream lines and the lines I the lines of 
constant head. Thus if the ellipses shown 
in Fig. 11 are assumed to represent stream 
lines, then the hyperbolas shown in the same 
drawing will be the lines of constant head. 
This will be the case of a weir with an imper- 
meable apron, which is illustrated in Fig. 12. 
The width of the apron or the “ creep” is 
then L=2 a. 

The case shown in the drawing does not 
represent exactly the conditions which will 


. 


la 
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be met with in practice, because the under- 
surface of the apron cannot be level with the 
bed of the channel, but, as an approximation 
it may lead to some interesting conclusions. 
For instance, it is quite clear that at the 
“heel” and at the “ toe” of the apron—-that 
is to say, at the points A and B in the draw- 
ing—there is a “concentration of flow,” 
because at these points the lines are located 
very close together, and therefore the 


velocity and the gradient attain here their 
maximum ; whereas near the centre of the 





apron the velocity and the gradient will be 
much smaller. Therefore if we represent 
graphically the gradient for a particle of 
water filtering just under the apron, we 
obtain a diagram such as is illustrated in 
Fig. 13, the gradient line being an S-shaped 
curve with a gentle slope in its middle part 
and a steep slope at the two extremities. 
This is a useful point in calculating the 
depth of the masonry sufficient to counter- 
balance the effect of the upward pressure of 
water filtering under the apron. 

Bligh’s assumption, as already stated, 
tends to assimilate the flow under the apron 
to the flow in a cylindrical pipe of constant 
diameter (rectilinear gradient diagram). 
According to Fig. 12 such an imaginary 
pipe would have been wider at the centre 
than at the extremities. A rough idea of 
this hypothetical pipe might be obtained, 
supposing that the diameter of the pipe 
varies, depending on the distance from the 
outline of the apron to the first stream line 
shown in Fig. 13. Unfortunately, the mathe- 
matical analysis of the stream lines is rather 
involved, even in comparatively simple cases. 
This may be one of the reasons why these 
lines have not yet been introduced in the 
everyday practice of the average designer. 
An analytical analysis of several cases of 
flow under aprons has been given by Professor 
Forchheimer in a short paper presented in 
1917 to the Austrian Imperial Academy of 
Sciences, and a much larger number of cases 
has been investigated by Professor Pavlovsky 
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4n an exhaustive treatise published in 1922. 
Since then the problem has repeatedly been 
dealt with by various authors, and the 
present-day literature on the subject is 
almost limitless. The fact remains, however, 
that in spite of the several most ingenious 
methods of design based upon these lines, 
they are still used in practice as a “ correc- 
tion,” but not as a basic design principle. 

The general solution is based on the 
analysis of the complex variable of the 
form t=a+bi, where i=V—1. Take a 
as abscissa and 6 as ordinate. Then for 
each value of x there will exist a point m, 
the co-ordinates of which are a and }, as 
illustrated in the left-hand diagram in Fig. 14. 

Let y be a function of x, so that 

y=f (x)=f (a+b i)=a+Bi. , 

Then taking another pair of axes to repre- 
sent a and f (as illustrated in the right-hand 
diagram in the same figure), we find a point n 
which represents the value of y. Thus for 
any point m, referred to the axes a and } 
there will exist a corresponding point n, 
referred to the axes a and £, and therefore if 
a line 1—2 is drawn in the first diagram, a 
corresponding line 3—4 can be obtained in 
the second diagram. If the line 1—2 and a 
series of similar lines in the left-hand dia- 
gram are lines of flow, then the corresponding 
lines in the right-hand diagram will also be 
lines of flow for another case of filtration. 
This is the general outline of the solution of 
the problem. Using the left-hand diagram 
to represent any known type of stream lines, 
any other type can be obtained on the right- 
hand diagram, provided the function is 
correctly chosen. The essence of the problem 
lies therefore in finding the form of the 
function y=f (2). 








® Flussbaulaboratorium der Technischen Hochschule 
in Karlsruhe. ; 





(Zo be continued) 
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Germany's Island Fortresses 


(By Our Naval Correspondent) 
No. II—HELIGOLAND 
35, November 30th, 1945) 


(Continued from page 4 


| bee gg is by tradition a fortress 
island. One can still see one of the lowest 
tunnels which was built when Heligoland 
was a British Colony and which is faced 
with English brick. 
Under the Hitler régime the island fortress 
was given great additional strength. In the 
great red sandstone rock, which is only about 
a mile and half long and less than half a mile 
wide, there are no less than 8 miles of under- 
ground tunnels, cut out of the rock and faced 
with thick concrete. The tunnel system is 
labyrinthine, for there are connecting tunnels 
and a large number of offshoots and bays, 
which were used by the Germans as store- 
rooms, magazines, and bomb-proof living 
quarters. 
In Heligoland, as in so many other places in 
Germany, one finds evidence of contradictory 
thinking on the part of the German High 
Command. For instance, one of the lower 
and more extensive of the tunnel systems in 
Heligoland was only constructed in 1940, 
when the Todt labour organisation shipped 
25,000 slave labourers to the island to carry 
out the work. In 1940 the German High 
Command was, according to all the available 
evidence, convinced that the war would end 
in a German victory within a matter of 
months. Yet the building of underground 
tunnels and storage spaces in the rock of 
Heligoland can only be characterised as a 
defensive work. The answer to the enigma 
does not lie in the need to provide work for 
the slave labourers, for in 1940 there was 
more than enough work for every slave that 
the Todt organisation could muster, for thea 
2000 miles of German occupied coastline 
from the North Cape to St. Jean de Luz 
required fortification. 
Whatever the reason behind the German 
desire to increase still further the defences of 
what has been termed the “ Gibraltar of the 
North Sea,” there is no denying that it was 
most efficiently carried out. 
The main part of the island of Heligoland 

is the wedge-shaped rock of red sandstone, 
seamed with streaks of grey clay, which 
stands sheer out of the North Sea to a height 
of about 250ft. This rock has a virtually 
flat top, known as the Oberland. The sharp 
point of the rock is poised towards the north- 
west. Along its northern shore there is an 
area of reclaimed land on which a number of 
workshops, barracks, and administrative 
buildings were built. At the south-eastern 
end of this reclaimed area is the small basin 
known as the Nordost Hafen, constructed of 


craters overlapping one another over nearly 
the whole of the plateau of the top of the 
rock. The main defences of the rock con- 
sisted of the three 12in. guns of the Schroder 
battery on the north-west headland of the 
island. Each of these guns was mounted in a 
separate turret of much larger proportions 
than the twin or three-gun turrets of a battle- 
ship. The actual guns of this battery are 
old—at least one of them bears the name of 


ring and mechanism. Demolition c 
have also been used to deal with the vulner. 
able parts of the gun mountings, for instance 
the training and elevating gear. ; 
Although our bombing attack only 
destroyed one of the three big guns of this 
battery, it is obvious that it put the entire 
battery out of action. The working chambers 
below the three turrets were interconnected 
by underground tunnels, through which ran 
a light railway with diesel locomotives for the 
supply of ammunition. Although the roofs 
of these reinforced concrete tunnels were at 
least 15ft. below the surface, they have been 
breached by some of our heavy bombs, go 
that the ammunition supply arrangements 
were completely knocked out. 
At this north-western end of the Oberland 





there was also a large long-range radar 
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HELIGOLAND 


concrete on steel piling. 

The real harbour area of Heligoland is 
further to the south-east, beyond the sea 
level town known as the Unterland. This 
dockyard is composed entirely of harbours 
and reclaimed land. The moles fan out. so 
that on the map the harbour area gives the 
impression of a fan tail to the main portion of 
the rock. On the north-eastern side of this 
dockyard area are the big U-boat pens. 
During the bombing of Heligoland just 
before the collapse of Germany these pens 
were hit by no less than twenty-three bombs, 
but none of them penetrated the giant rein- 
forced concrete structure. 

The old town of Heligoland was clustered 
on the north-east end of the Oberland and 
on the Unterland below. Of these towns, 
practically nothing now remains, the bomb 


the battlecruiser “‘ Derfflinger.” This raises a 
point of interest, since the ‘‘ Derfflinger ” was 
surrendered after the last war and scuttled 
in Scapa Flow. It would seem, therefore, that 
some spare guns for this ship existed and were 
not destroyed during the period of German 
disarmament. 

One of the turrets of the Schroder battery 
suffered a direct hit during our bombing’ of 
the island. This bomb obviously penetrated 
the turret, which is not of heavy armour 
plate, and burst alongside the breech of the 
gun. The gun mounting was, of course, com- 
pletely wrecked. The gun itself has since 
been destroyed by our experts, as have the 
other two guns of this battery. The method 
of destruction employed has been to ruin 
the rifling of the gun by passing oversize shell 
through it under reduced charge, and then 





the demolition by explosives of the breech 





station, which formed part of the great off- 
shore radar screen extending from Holland 
to Denmark. All that remains of this radar 
station are the frameworks—one of them 25ft. 
in diameter. 

In addition to the Schroder big-gun 
battery there were also batteries of 5-9in. and 
4-5in. guns. These gunscould be used against 
aircraft as well as ships, but there were also 
batteries of 3-7in. flak guns and a very large 
number of the lighter flak positions armed 
with guns of the Bofors type. Not a single 
gun or gun emplacement now exists. Such 
installations as survived our bombing—and 
they were few—have since been dealt with 
by our demolition squads. 

When one considers the ghastly devasta- 
tion of both the Oberland and the Unterland, 
it seems incredible that our bombing did not 





cause very heavy -casualties: In fact, the 
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reverse was the case. The total fatal casual- 
ties on Heligoland due to our bombing 
amounted to twenty-three persons. Of these, 
only three were civilians, the remainder being 
men of the flak guns’ crews. The reason for 
this lies in the underground tunnel system 
of the island, coupled with the strict regula- 
tions that made taking shelter compulsory. 

The civilian population of Heligoland 
amounted to about 3000 persons. All of these 
were housed, during air raid alarms or when 
air raids were to be expected, in the under- 
ground system known as the “ spirali.” 

The ‘‘spirali’’ is in the rock facing the 
Nordost Hafen, and is built within a section 
of the cliff which is faced with red brick. ‘The 
‘“spirali’’ is a double spiral tunnel leading 
from the level of the reclaimed land to the 
Overland. The spirals are not circular, but 
are oval in plan. All along the outer side of 
both of these spiral tunnels are fitted wooden 
bunks, while off the spiral tunnels there are 
smaller tunnels which, with the compart- 
ments into which they lead, form additional 
air raid shelters. 

The “‘ spirali ”’ with its offshoots was used 
solely for the shelter of the civilian popula- 
tion. It was the only way in which small 
wheeled traffic could reach the Oberland, 
although there was also a lift and a long flight 
of wide zigzag steps, both of them slightly to 
the south-east of the “ spirali.”” There is no 
” is not only a 
great engineering feat, but an extraordinary 
example of German “ public works” of a 
non-military character. 


Although the “ spirali’’ system is essen-| 


tially non-military in object, it is connected 
by passages to the military tunnel system. 
This system is so extensive and has had so 
many additions made to it that it is almost 
impossible to describe it as a coherent whole. 
British officers who have spent weeks explor- 
ing this tunnel system have found it easy to 
get lost, but almost impossible to draw either 
a plan or section of the rock giving a com- 
prehensive idea of the tunnel system. 

Broadly speaking, the system is based 
upon the connection of all batteries and 
defence positions to a central shaft, at the 
lower end of which are the magazines, while 
this central shaft is connected to the control 
tower of the fortress. At the same time, 
every battery and gun position had its 
magazine for “ ready-use ”’ ammunition and 
underground bunkers for the living accom- 
modation of its personnel. Most of the con- 
necting tunnels and the tunnels connecting 
the various batteries with the central shaft 
system are on different levels. There is also 
the system of tunnels which were used chiefly 
as storerooms and underground barracks, 
and to this system belong such refinements as 
a complete and well-fitted underground 
hospital, with wards and a modern operating 
theatre and dispensary. To add to the com- 
plications, all these tunnel systems are inter- 
connected. 

The newest of the tunnels—that built in 
1940—enters the foot of the cliff near the 
south-east corner of the rock and close to 
where the power station, in an immensely 
strong reinforced concrete bunker, nestles 
against the foot of the cliff in such a position 
as to make it virtually immune from air 
attack. This new tunnel is about 12ft. wide 
and 10ft. high and lined with concrete. A 
light railway runs through it. Off this tunnel 
are large bays used as warehouses and as 
living accommodation. In some of these 
bays were found large numbers of mines, and 
in others more than 200 torpedoes. The 
underground hospital leads off this tunnel 
system. : " 

The only building standing on the Oberland 
is the control tower of the fortress. This is a 





with ease and without any major shut-down. 


capacity when the stations have been fully 


the floor level, thus facilitating jointing and 





square tower, 30ft. square at the base and 
with a slight ‘‘ tumble home ”’ on the walls. 
It is about 80ft. high. It is faced with red 
brick of the same colour as practically 
everything on the island, but beneath the 
brick facing is reinforced concrete 3ft. thick. 
The immense strength of this structure is 
shown by the fact that it is virtually 
undamaged, although one bomb has chipped 
the top and although bombs have made 
craters 30ft. to 40ft. across close alongside 
its base, so that mud has been thrown up 
against the brickwork for the whole height 
of the tower. 

The strength of this control tower is 
increased by the method of internal sub- 
division with thick reinforced concrete walls. 
In the tower are storerooms and accommoda- 
tion for the officers and men of the control 
organisation. The staircase which leads up 
to the top of the tower is continued down into 
the rock, where it connects up with the central 
shaft of the tunnel system. At the top of the 
control tower there is a square room with 
horizontal slit windows above the panels and 
telephones used for controlling the whole 
armament of the fortress. 

Due east of the main island of Heligoland 
is the low-lying sandy island of Diine. On 
this the Germans had constructed an air- 
strip capable of accommodating fighter air- 
craft and the smaller types of passenger 
aircraft. This was an important part of the 





fortress’s communications with the main- 
land. There is a telephone cable between 
Heligoland and Cuxhaven, but in bad weather 
the communications by sea are often inter- 
rupted for several days at a time, the pre- 
vailing north-westerly winds piling up a most 
unpleasant short steep sea against the strong 
ebb tides of the Elbe estuary. Normally all 
the water for the garrison and population of 
Heligoland was shipped from the mainland 
and kept in big storage tanks on the island, 
a condensing plant being fitted for use only 
in emergency. It was the damage done to 
the water storage tanks by our bombing 
which led the Germans to abandon Heligo- 
land shortly before the surrender. 

The main island of Heligoland has now 
become an experimental bombing range for 
the Royal Air Force. Ten-ton “earth- 
quake” bombs and special penetration 
bombs have been used. One of the 
problems investigated by this bombing 
is the penetration and destruction of struc- 
tures of reinforced concrete as strong as the 
U-boat pens. It.is hoped, too, that this 
bombing may result in some displacement of 
the strata of the rock. If so, the problem 
of demolishing all the tunnels in the rock 
will be greatly facilitated. Otherwise there 
seems to be no alternative to bricking up 
short sections of each tunnel and demolishing 
them by sections—a process which could 
hardly be completed in less than three years. 








33-kV Low Oil Volume Switchgear 





1 view of the numerous schemes in hand and 
under contemplation for power station exten- 
sions in this country, we feel that our readers 
may be interested in some details concerning the 
33-kV low oil volume metal-clad units which are 
being manufactured by Ferguson Pailin, 
Ltd., for installation in major power stations. 
While individual schemes vary, the lay-out 
shown in Fig. 1 can be regarded as typical for a 
station employing main switching at 33 kV and 
having an ultimate capacity of the order of 
200 to 300 MW. 

The type of switchgear described below is 
readily adaptable for use on single bus-bar, 
double bus-bar, ring-bus, or mesh-connected 
systems. Due to space limitations, however, 
this article deals only with the conventional 
double bus-bar type of switchgear, which 
permits maximum flexibility in switching opera- 
tion and continuity of supply in most circum- 
stances. Furthermore, the double bus-bar 
metal-clad unit permits extensions being made 


It will be seen from Fig. 1 that the duplicate 
bus-bars are sectionalised, so that the breaking 


developed will be of the order of 1500 MVA. 


PuysicaL Lay-Our 

The type ‘“ VTRP.13/3” unit is phase- 
segregated throughout and of a design which 
lends itself to any degree of segregation by brick 
or other walls. One of the more simple arrange- 
ments appealing to many engineers is shown in 
Fig. 2, where the single-phase cable boxes are 
arranged on the remote side of a brick wall. 
Where further segregation is required it is easy 
to arrange walls between other main compo- 
nents of the unit such that each set of bus-bars 
is in its own room, and voltage transformers can 
be similarly treated. On the other hand, if the 
governing consideration is space required, then 
the cable boxes can be mounted direct on the 
unit in the usual position, resulting in an 
extremely compact design. Wherever the cable 
boxes are mounted, they are always well above 





cable approach, and enabling the cables to be 








routed away without the necessity of a cable 
trench or basement, thereby effecting an appre- 
ciable saving in the overall costs of the installa- 
tion. 


The multi-core control cables can be 
brought to the unit from any direction, but 


where a main cable annexe is provided, as in 


Fig. 2, it is customary to run the power and 
control cables in the same room. It is worth 
noting that irrespective of the degree of segrega- 


tion employed, the space required by the type 
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Fic. 1—TYPICAL 33-KV SWITCHING SCHEME 


“ VTRP.13/3” unit compares very favourably 
with that required by contemporary designs. 


Low Om ContTENT BREAKER. 


The type “‘ RP.2-13/3” oil circuit breaker 
itself is shown in Fig. 3 and is of the low oil 
volume type, retaining the advantages of the 
double-break design, including ease of access to 
the circuit breaker contacts for inspection or 
maintenance; it is unnecessary to break and 
remake any oil-tight joints, nor is it necessary 
for the oil to be drained for contact inspection. 
It has been possible to retain the double-break 
design by employing two small-diameter tanks 
per phase, joined together and externally braced 
at the waist. The quantity of oil required has 
thus been reduced to a fraction of that hitherto 
employed, without in any way impairing the 
insulation or operation of the breaker. Repeated 


short-circuit testing has shown that the reduced 
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volume of oil does not lead to any marked 


an important point to be borne in mind where 
low-oil-volume breakers are concerned. 

The same exhaustive testing has proved that 
the breaker is efficient and consistent in 


x 
~ 


0 over the whole range of short-circuit currents 
deterioration of the oil due to carbonisation, | as set out in B.S8.S. 116. 


in this connection Ferguson Pailin have evolved 
a combined control and indicating system which 
is a marked advance on the methods common] 

employed to-day. The principal feature is that 
the control switches and indicating lamps are 
an integral part of the line diagram on the 
control board, and, furthermore, the contro| 
switches are so arranged that a preliminary 
visual indication of the operation to be carried 
out is automatically given to the operator 
before the operation itself is finally completed, 
To a large degree this guards against inadvertent 
wrong operation on the part of the operator, 
A secondary feature of this control system js 
that the control board is considerably reduced 
in size ; this is an important consideration when 


OrHER: DesiGn FEATURES 
The type “ VTRP.13/3” unit is a logical 
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high building costs or congested areas have to 
be taken into account. 











The Black Country 
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Many people speak about the Black Country 
without clear ideas of the limitations and extent 
of that area. The following notes and map 














taken from Sir Hugh Beaver’s Report on 
Derelict Land in the Black Country give a 
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FiG. 2—INSTALLATION 


operation; among the important features 
contributing to this may -be mentioned the 
improved design F.P. cross-jet are control 
devices, which, combined’ with special 
quick-acting operating mechanism, ensure that 
the breaker comes well within the high-speed 


OF METAL-CLAD SWITCH UNIT 


TRITON precise definition of the boundaries and a broad 
view of the prevailing features. 

The Black Country is fairly sharply defined. 
Its periphery is marked by a line running as 
follows :—From Bloxwich (north of Walsall) 
through Willenhall and Wednesfield to Wolver- 
hampton, turning sharply southwards and 
curving east of Sedgley to Stourbridge, then 
east to the outskirts of Halesowen, and north- 
north-east through Oldbury and West Brom. 
wich back to Walsall. Within these limits is 
@ region, covering 53 square miles, highly 
urbanised, with some physical variety but with 


development in the Ferguson Pailin range of 
oil-break gear for power service. It will be 
seen from Fig. 2 that the use of compound for 
the bus-bars has been reduced to the small 
quantity required in the single-phase junction 
boxes where the circuit connections are coupled 
to the condenser type’ 
bus-bars. Furthermore, 
a minimum amount of 
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Fic. 3—Low OIL. VOLUME CIRCUIT BREAKER, 


INTERNAL CONSTRUCTION 


category—an important consideration where , situ, 


individual breakers are called upon to deal with 
large blocks of power. As an indication of the 
performance of this breaker it is claimed that 


the arcing time does not exceed 2-4 half-cycles | are, of course, arranged for remote control, and 


oil or compound is 
required in the current 
transformer chamber, 
due to the use of bush- 
ing type transformers 
requiring little space. 
Alternative designs are 
available whereby the 
bushing type trans- 
formers encircle solid 
eondenser type con- 
nections from the feeder 
plugs to the cable 
boxes, and in such 
cases the quantity of 
insulating medium re- 
quired is still further 
reduced. The well- 
known Ferguson Pailin 
arrangement of vertical 
isolation is retained for 
the plugging of the 


circuit breaker, while a | 
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bus-bar change-over is 
by the transfer method, 
the motor operating 
lifting screws enabling 
the operator rapidly 
to change the breaker 
from one set of bus- 
bars to the other. The 
same principle of ver- 
tical isolation enables 
the breaker to be 
isolated or the tanks 
lowered for contact 
inspection in situ with- 
out any encroachment 
on the passageway. All 
the insulators employed 
in the design of this 
switch unit are of the 
synthetic resin bonded 
paper condenser bush- 
ing type, and they can 
be arranged for routine 
power factor testing in 
course be desirable. 





SHOWING 


should _ this 


RemMore CONTROL 
Major switchgear installations of this type 





a characteristic man-made landscape. 
landscape includes the following elements :— 
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MAP OF THE BLACK COUNTRY 
This 


(i) Somewhat drab industrial towns, with 
closely packed buildings, slums, and much 
sub-standard housing ; 

(ii) New. housing estates, sometimes with 
elegant lay-outs, which are prettier on the 
drawing board than in bricks and mortar ; 

(iii) Innumerable industrial establishments, 
great and small, a large proportion dealing 
with metals in some shape or form, and a large 
proportion with smoking chimneys ; 

(iv) Considerable relics of a past industrial 
age, in the form of spoil banks of shale from 
coal and ironstone mining (now mostly over- 
grown and in many cases classifiable as rough 
grazing), banks of slag, ash, and cinders from 
old smelting works, and tumbledown factory 
and pithead buildings ; 

(v) Canals, some derelict, some merely 
disused, but a very large mileage actively 
employed in carrying coal to the many 
factories which grew up along the banks ; 

(vi) An intricate network of railways, 
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many miles of which are for industrial use 
only ; 
(vii) A profusion of strongly surfaced 
roads, maintained to carry heavy traffic ; 
though stone setts have mostly disappeared 
with the removal of the tramlines (motor and 
electric omnibuses are now in universal use) ; 
most steep hills and hump-backed bridges 
still retain them, at least at the sides, for the 
benefit of horse traffic ; 
(viii) High-voltage power cables suspended 
between tall steel pylons (which are sometimes 
built on spoil banks to gain greater height) ; 
(ix) Occasional small patches of farmland, 
mostly grass and used for dairy caitle, with a 
few arable fields here and there. 

In certain parts of the area only there are, in 
addition :— 
(x) Large open pits in Etruria marl, either 
derelict or with brickwerks attached ; 
(xi) Large basalt quarries with accompany- 

ing stone crushing mills ; 
(xii) Small fireclay mines, often surrounded 

by areas where subsidence is occurring, and 
accompanied, in the same general area, by 
many large firebrick works. 
If one were dropped by parachute anywhere 
within the Black Country, it would probably 
not be necessary to walk more than a mile in 
any direction before observing almost all of 
these characteristic elements. The Black 
Country may be said to cease where some of the 
most vital elements disappear. On all sides, 
except the middle east, derelict land and the 
relics of the coal and iron industries give way 
to more or less rural or semi-urban conditions ; 
east of Oldbury and West Bromwich the out- 
ward spread of Smethwick makes the Black 
Country almost continuous with Birmingham ; 
but again the cessation of derelict land resulting 
from coal and iron makes a boundary easy to 
draw. In the north there is a transition from 
the Black Country to the Cannock coalfield ; 
here decreasing density of urban settlement 
gives a somewhat imprecise boundary. 








The Repair and Upkeep of 
H.M. Ships and Vessels in War* 


By G. A. Bassett, C.B., R.C.N.C.+ 


Tue refit and repair of H.M. ships in, peace- 
time is dealt with by the Royal Dockyards at 
home and abroad. The duration and frequency 
of refits and dockings are programmed well in 
advance to meet fleet requirements and to 
ensure @ smooth and economical sequence of 
work at the various dockyards. In close prox- 
imity to each dockyard are barracks, store- 
houses, and magazines, which facilitate the 
working of the fleet. Berthing and docking 
capacity is also available to meet the special 
requirements of H.M. ships. 

In 1939, in addition to normal refits, there 
were in hand in the home dockyards some long- 
term conversions and also new construction 
work. It has been the policy of the Admiralty 
to allocate to the Royal Dockyards the larger 
and more difficult repairs to H.M. ships. 

Submarine construction was also in progress 
at Chatham, Portsmouth, and Devonport, and 
this capacity has been utilised to the full. 

When war broke out the load of naval repairs, 
&c., immediately outstripped the capacity of 
the Royal Dockyards and it was necessary to 
make use of repair capacity in private ship- 
yards for H.M. ships. To supervise and advise 
on repairs it was necessary to appoint overseers 
to the various districts. In all some 2250 dock- 
yard officers and men were so appointed to meet 
the enlarged building programme as well as the 
repair jobs. The dockyards were practically 
the only source of supply for such overseers. Men 
from the home dockyards were also used to man 
up repair establishments abroad, such as 
Freetown, Massawa, Kilindini, Colombo, and 
Mediterranean ports. Officers and men were 
also drafted into the Special Repair Ratings 
(Dockyard)—to which further reference is made 
later—for service in operational areas on repair 
ships and elsewhere. 

At the outbreak of the war the total personnel 





* Institution of Naval Architects, April 1@th., 1946. 


running repairs, boiler cleanings, &c., thereby 
enabling the resources of the Royal Dock- 
yards and commercial yards to be utilised for 


ensure the best use of commercial facilities for 
naval and mercantile repairs, and meet opera- 
tional requirements at home and abroad, may 
be summarised under the following headings :— 


of the professional departments in the dock- 
yards at home was 39,000, of which some 55 per 
cent. were directly employed on repairs and con- 
versions of H.M. ships. The skilled personnel 
rapidly decreased for the reasons given above, 
and whilst by 1945 the total personnel of these 
departments had increased to 47,500, there was a 
very large measure of dilution. It is interesting 
to note that for every 1000 skilled men (all 
under sixty years of age) borne on the books in 
1939 there are now only 660 skilled men, of 
whom thirty are over sixty-five and sixty are 
between sixty and sixty-five years of age. The 
deficiency is made up of dilutees and women 
labour. The capacity of the dockyards for 
repairs has not very materially increased during 
the war years. 

In addition to the repair and upkeep of the 
fleet, the Director of Dockyards was responsible 
for the equipping of :— 

(a) Over 120 naval air stations with mobile 
maintenance units in addition. 

(6) Naval training establishments. 

(c) Repair establishments at Pembroke 

Dock, Corpach, and Dunstaffnage. 

The setting up of Pembroke Dock, Corpach, 
and Dunstefinage had two main objectives: 
the provision of repair and docking facilities for 
Western Approaches Escort Forces, and the 
dispersal of repair capacity, bearing in mind the 
air menace to the southern dockyards. The 
cruiser graving dock at Pembroke was recon- 
ditioned and floating docks and workshops pro- 
vided at Corpach and Dunstaffnage, together 


(v) Improvement of dry docking facilities 
at home and abroad. 

(vi) Provision for the repair of ships afloat in 
the Far East. 

(viii) Organisation of Special Repair Ratings 
(Dockyard). . 


THE EMERGENCY REPAIR ORGANISATION 


On the outbreak of war, Flag or Naval 
Officers-in-Charge were appointed to all the 
principal commercial ports in the United 
Kingdom. These officers were responsible for 
the general supervision of all naval activities in 
their areas, including the repair of H.M. ships 
and the fitting out and conversion of chartered 
and requisitioned merchant ships for naval 
service. } 

An Emergency Repair Organisation, as part 
of the Dockyard Department under the Con- 
troller of the Navy, was set up in London. In 
co-operation with the Naval Staff at the 
Admiralty, it arranged for the repairs of H.M. 
ships which sustained action or weather damage 
at home and abroad. Under the Flag or Naval 
Officer-in-Charge emergency repair overseers 
were appointed in each area. These overseers 
were recruited from experienced technical 
officers and workmen from the Royal Dock- 
yards, and functioned as a group in each area. 

The emergency repair overseers acted as 
advisers to the Flag or Naval Officers-in-Charge 
of the ports ag to the best means of dealing with 





repairs, and determined with the ships’ officers 
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TasBLe I 
Battleships |Cruisers and] s : 
Year. and battle aircraft | Destroyers. ee: eer Sars Totals. 
cruisers. carriers. . 
Sept. 17th, 1939, to Sept. 21st, 1940... ll 193 465 67 6,877 7,613 
Sept. 22nd, 1940, to Sept. 20th, 1941 ... 4 137 432 82 8,605 9,260 
Sept. 21st, 1941, to Sept. 19th, 1942... 6 85 332 56 7,318 7,797 
Sept. 19th, 1942, to Sept. 25th, 1943... 2 58 _ 283 60- 8,350 8,753 
Sept. 26th, 1943, to Sept. 23rd, 1944... 9 191 242 57 10,526 11,025 
Sept. 24th, 1944, to Sept. 22nd, 1945... 2 138 205 52 7,532 7,929 
MC Sace” ede Abe xs ue 34 802 1,959 374 49,208 52,377 




















with housing accommodation and amenities for 
the workpeople transferred from the southern 
yards. 

Berthing for fleet units had to be provided at 
many anchorages in the United Kingdom and 
abroad. Cable and mooring materials were in 
short supply and special steps had often to be 
taken to provide material for such moorings at 
short notice. 

In the development of radar and anti-sub- 
marine weapons, dockyard officers worked in 
close co-operation with the naval authorities 
concerned, and many prototypes were developed 
in the dockyards which involved large demands 
on the drawing-offices and skilled personnel. 
A considerable amount of minor repair and 
maintenance work in H.M. ships is carried out, 
both in peace and war, by the ships’ companies 
and naval maintenance staff in specially 
equipped naval bases, at various ports in the 
United Kingdom and abroad. The number of 
these repair and maintenance bases was greatly 
increased during the war in order to meet the 
requirements of the convoy escort forces, land- 
ing ships and craft, minesweepers, trawlers, 
coastal forces, &c. The naval staffs at these 
bases dealt with a large volume’ of minor 


more extensive repair work. 
The principal measures adopted to control and 


(i) Institution of the Emergency Repair 
Organisation. 

(ii) Improvement of repair facilities in the 
United Kingdom. 

(iii) Transfer of responsibility for merchant 
shipbuildingandrepairs to the Admiralty 
and the introduction of a system of 
priorities. 


the mmimum amount of repairs necessary to 
enable the ships to proceed to sea as quickly as 
possible in a seaworthy and efficient condition, 
and finally ensured that the firms carried out the 
work satisfactorily and expeditiously, The 
number of emergency repair overseers rose to 
579 in 1944. 

The first intimation of damage received from 
H.M. ships was often meagre, and it was the 
duty of the local repair overseers to discuss 
with the repair firms concerned the prospective 
volume of the work involved, and make arrange- 
ments for docking, berthing, &c. In many cases 
examination in dock revealed far greater 
damage than was anticipated, and special 
arrangements for docking had often to"be made 
in view of extensive flooding having caused 
abnormal trimming and listing. ? 

To illustrate the magnitude of the work done 
under the supervision of the Emergency Repair 
Organisation, the accompanying table shows 
the numbers of H.M. ships and craft which were 
refitted and repaired in commercial yards in the 
United Kingdom in the years of war (see 
Table I). 

In the commercial yards the expenditure 
associated with naval repairs, &c., was approxi- 
mately £340,000 in 1938, and increased rapidly 
to an estimated expenditure of £43,000,000 per 
annum when war ended. 

As the war progressed the time required for 
refits for H.M. ships steadily increased. This 
was due to :— 

(a) Improvements in 
aircraft equipment. 

(6) Increasing defects resultmg from 
advancing age and war service. 

(c) Widening disparity between fleet re- 
quirements and repair resources available. 

(d) Fluctuation of priorities, 

An analysis of time required for normal refits 
of each particular category of warships from 
1940 to 1945 shows a general increase of 100 
per cent., whilst in cruisers the time required 


radar and anti- 





(iv) Refits of H.M., ships in the United States 
of America. 





+ Deputy Director ef Dockyards, Admiralty. 


was nearly trebled. This increased load limited 





358 


THE ENGINEER 


Apri 19, 1946 





es 





the number of ships of each category which 
could be dealt with. 

Praise is due to the management staffs and 
employees of the shipyards in the United 
Kingdom as a whole, who co-operated whole- 
heartedly with the Admiralty to ensure the 
speediest possible return of H.M. ships to active 
service. Tho work in many instances was novel 
and the information available in advance of 
necessity meagre. In spite of this, however, 
there was a notable keenness at all times to 
make the speediest and best repair possible. 


IMPROVEMENT IN Repair FACILITIES IN THE 
UnitTeED Kinepom 


Immediately war became imminent, steps 
were taken to increase the repair facilities in the 
commercial ports in the United Kingdom. 
These measures came under the following main 
headings :— 

(a) Provision of workshops, cranes, dock 
blocks and other items, to enable the Glad- 
stone Dock at Liverpool and King George V 
Dock at Southampton to be used for the 
repair of the largest of H.M. ships. 

(6b) Provision of battery sheds, cranes, &c., 
at Ardrossan, Blyth, Dundee, Troon, New- 


H.MS. “ Javelin”. 


View of Forward End. 


castle, and later at Tilbury, to enable sub- 
marines to be refitted. 

(c) Removal of Admiralty Floating Dock 4 
‘from Devonport Dockyard to the Clyde, to 
increase docking capacity in that area. 

(d) Improvement of the capacity of small 
yards by the extension of buildings, improve- 
ment of workshop machinery, erection of new 
cranes and wharves, building of slips, slids, 
and grids for the slipping of coastal forces 
craft, landing craft, &c. 


The following remarks give an indication of 
some of the more important improvements 
effected by the Admiralty. 

Liverpool (Gladstone Dock).—The Admiralty 
provided a 50-ton mobile electric crane, work- 
shop alongside the dock, also magazine flooding 
ene at Gladstone (and Brocklebank) 

ioc 





Damaged by Torpedoes Forward and Aft. 





This dock was in use for the dry docking of 
H.M. ships for 51 per cent. of the period 
December 9th, 1939, to October 20th, 1945, and 
those docked included twelve capital ships, 


occupation of France and the air menace to the 
Channel ports, it was not possible to make 
extensive use of the dock for the larger naval] 
ships. It proved, however, of the utmost value 


TaBLe II.—Analysis of Work Carried Out on Submarines at Special Refitting Bases 





Refitting base. 





Dundee (Caledon) oe 

Grangemouth (Grangemouth Dockyé ard C Company) 
Blyth (Blyth Dry Docks)... 

Tyne (Swan Hunter) .. 

Ardrossan (Ardrossan Dockyard) 

Troon (Ailsa) 


Tilbury (Green and S Silley Ww eir) (from December, 1943) ow 





Totals ... 


Numbers of 
Minor repairs 
and ea 


Large re pa irs. 














eighteen aircraft carriers, five armed merchant 
cruisers, thirteen cruisers. 

To relieve congestion at Liverpool the Glad- 
stone Dock was used as a wet berth. Including 
the time required to prepare blocks, the dock was 


occupied by H.M. ships for 70 to 75 per cent. 
of the period referred to above. From January, 
1942, the percentage has increased to 81. 

Other facilities provided at Liverpool by the 
Admiralty were :— 

Twenty-nine Scotch derricks, ranging from 

5 to 15 tons, round the dock system. 

Motor generators and cable extensions for 
power supply. 

Portable air compressing and welding 
plants. 

Additional special dock blocks and docking 
shores. 

Special machinery and gear required for 
warship repairs. 

Southampton (King George V  Dock).— 
Arrangements were made to supply additional 
docking blocks and to equip a workshop along- 
side to enable H.M. ships to be repaired at 


H.M.S. “ Javelin”. 





Southampton. Consequent upon the German 


for use a8 a wet berth, thereby increasing quay 
space by approximately 2400ft., also for the 
fabrication of breakwaters for D-day and other 
large erection jobs. 

Five additionai with 


slipways, winches, 


Damaged by Torpedoes Forwardjand Aft. 
View of After End. 


cradles, derricks, workshops, &c., were installed 
at Crosshouse (two), Cracknore (two), and 
Camper and Nicholsons, Northam (one). 

A grid was installed at J. I. Thornycrofts, 
Woolston, a combined slip and grid at J.I. 
Thornycrofts, Northam. Southampton floating 
ferry slipway at Woolston was requisitioned, 
dredged, strengthened, and fitted with derricks. 
These slips and grids were capable of taking 
major landing craft. Two 450-ton floating 
docks (concrete) were provided for the docking 
of major landing craft, also a number of 
embarkation hards were laid down in harbours 
and sheltered waters in the area. 


SUBMARINE REPAIR FACILITIES 


Consequent upon the grouping of submarines 
in home waters and the arduous nature of their 
war service, it was necessary to increase the 
refit capacity for submarines and to allocate 
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additional yards for this work in proximity 
to their operational bases. 

In addition to the normal docking and repair 
facilities, it was necessary to provide suitable 
storage and plant for the maintenance and 
recharging of the main batteries and also for 
small cell charging. To meet this requirement 
special battery sheds with electric charging and 
lifting arrangements were provided at the yards 
of :— 

The Blyth Dry Dock Company, Blyth. 

The Caledon Shipbuilding and Engineering 
Co., Dundee. 

Green and Silley Weir, Tilbury. 

The Ailsa Shipbuilding Company, Troon. 


The Ardrossan Dockyard Company, 
Ardrossan. 

Swan, Hunter and Wigham Richardson, Ltd., 
Newcastle. 


Additional electrical equipment, including two 
50-kW rectifiers and supply pointe, was pro- 
vided for the Grangemouth Dockyard Company, 
Grangemouth. 

The yards mentioned had no previous experi- 
ence of submarine refit work and the particular 
problems associated therewith. Selected 
emergency repair overseers familiar with sub- 
marines, were appointed to the firms. Under 
their guidance and the ready assistance of the 
submarine personnel eminently satisfactory 
repairs and refits were carried out on British 
and Allied vessels. 

Table II gives an analysis of the work carried 
out on H.M. and Allied submarines during the 
period of the war by the firms mentioned :— 

In addition to the above, the special experi- 
ence with submarine construction of Vickers, 
Barrow, has been utilised for the repair of sub- 
marines, as convenient, at intervals since 
October, 1941. The volume of such repair work 
is :—Refits, 3; large repairs, 2; dockings and 
minor repairs, 7. 

In 1940 seven submarines (“‘ Seawolf,”’ 
“ Sterlet,” ‘‘ Sunfish,” H.39, H.44, H.49, and 
the French submarine ‘* Calypso ’’) were docked 
and repaired at Great Yarmouth. This was the 
first occasion on which many of the workmen 
had seen this type of craft. 

Clyde.—In view of the air menace to the 
southern ports and to improve the docking 
facilities in the Clyde area, it was decided in 
1941 to move the 30,000-ton Admiralty Float- 
ing Dock 4 from Devonport Dockyard to the 
Clyde. There was a considerable element of risk 
in this towage operation under the conditions 
then prevailing. 

Much use has been made of the floating dock, 
in spite of the fact that of necessity it was 
located in an exposed berth at a considerable 
distance from any shipyard. The first ship was 
dry docked in October, 1941, and since that 
date the dock has been occupied by H.M. ships 
and merchant ships for 55 per cent. of the days 
available, and some seventy-one ships have been 
docked. Many of these ships would have had 
to be sent elsewhere for docking if A.F.D. 4 had 

not been available. 

To augment the facilities for the docking of 
large warships in Admiralty Floating Dock 4, a 
large floating crane C.L. 8 was also transferred 
to the area. The facilities for repairs in the wet 
docks, i.e., Prince’s Dock, Queen’s Dock, York- 
hill Basin, and Dalmuir Basin, were improved 
by the installation of shore electricity supplies 
and plant consisting of static and mobile 
generators. &c. 

A smaller floating dock (A.F.D. 7 of 2200 tons) 
was transferred from Portland to the Clyde in 
1941, and extensively used for periodical dock- 
ings of submarines. 

A quay at Gourock Pier was taken over from 
the L.M.S. Railway and sheltered berths in 
Great Harbour developed for destroyers and 
escort vessels. 

Tyne.—Dredging was carried out at Palmers, 
Hebburn, to improve berthing alongside for 
cruisers and other large warships. 

Accommodation for crews of ships when in 
dry dock, and covered storage space for ships’ 

stores, was provided at Swan Hunters, Middle 
Docks, and Wallsend Slipway. 

Fire-fighting equipment and emergency dock 
pumping equipment were provided at Middle 
Docks ; Palmers, Hebburn ; Wallsend Slipway; 
and Swan Hunters. 

The problem of providing adequate supplies 





of D.C. to meet the requirements of H.M. ships 
was solved by the provision of rectifiers, rotary 
converters, &c., at various yards and berths. 

A 25-ton floating crane was provided by the 
Admiralty, also a 10-ton electric crane. L.P. 
compressed air systems were also provided. 

Jarrow Dock.—In 1939 the Jarrow Dry Dock 
and associated premises were in the hands of the 
Jarrow Shipbreaking Company. The dock was 
not in use and the hull of the “ Berengaria,” 
which was being broken up, effectively blocked 
the entrance to the dock and to the wharf. 
As the dry dock was capable of taking ships as 
large as a destroyer, it was decided to bring it 
into action again. The dock and premises 
adjoining were leased by the Admiralty, and the 
“* Berengaria ’’ was towed clear for the com- 
pletion of the breaking up. The dock gates 
were repaired and the dock pump machinery 
refitted. 

A 15-ton electric derrick crane (fixed on the 
jetty) was purchased, and a 4-ton electric crane 
and a 5-ton steam crane were installed on the 
sides of the dry dock. A 2-ton Hyster portable 
crane was supplied for general work about the 
premises. Keel blocks for the dock, and the 
usual stores, trestles, and other loose plant for 
working the dock were supplied. Existing 
buildings were made good, and new buildings 
erected and fi ted out as machine and fitters’ 





shops and electrical shop. A generating plant 


and compressor were installed. Shore accom- 
modation for the crew of the ship in the dock 
was provided, A.R.P. shelters built, and the 
necessary arrangements made for fire fighting. 
The whole place was reconditioned at Admiralty 
expense so that the dock could be used for 
docking naval ships, and much of the work 
involved could be carried out alongside the 
dock. The Jarrow Shipyard, as it has been 
called, was managed on behalf of the Admiralty 
by Palmers, Hebburn, and work which could 
not be done at Jarrow was taken to the Heb- 
burn works of Palmers. The Jarrow Shipyard 
has been used extensively from 1942 onwards 
and seventy-eight ships, mostly H.M. ships, have 
been docked in the dock, and forty-five refits 
carried out, 

Cardiff.—Two derelict docks known as Hills 
Dry Docks were reconditioned. Tredegar Dock 
at Newport, also derelict, was brought into use. 
Windsor Slipway, Cardiff, was reconditioned 
with two new slips and special cradles for the 
repair of landing craft. 

Dundee.—Considerable improvements to the 
docking facilities were effected by the renewal 
of dock blocks and repairs to dock bottoms, the 
laying of rail lines along one side of the small 
dock to permit the use of a 5-ton steam travel- 
ling crane, also the provision of adequate shore 
electricity supply. 

(To be continued) 








The Central Electricity Board 





HE eighteenth annual report of the Central 

Electricity Board for the year ended Decem- 
ber 3lst., 1945, deals with the activities of the 
Board during the first stages of the transition 
from war to peacetime conditions, with its varied 
and often conflicting plans, and outlines its 
efforts to ensure that the grid shall make an 
effective contribution to the urgent needs of 
national reconstruction. 

During the war the Board’s normal pro- 
gramme was severely curtailed by urgent 
priorities which made it impossible to give effect 
to plans for meeting peacetime requirements. 
Moreover, the stringency in labour and materials 
combined with the damage to the Grid arising 
from war causes prevented the Board from 
maintaining its peacetime standard of main- 
tenance and repair. The cessation of hostilities 
has now opened a prospect of return to normal 
conditions, but it is evident, for the reasons 
stated, that some years must elapse before the 
accumulation of arrears can be overtaken. 


TECHNICAL DEVELOPMENT AND RESEARCH 


Research work has been intensified within the 
limits imposed by restrictions of accommoda- 
tion and shortage of staff. As a result of the 
satisfactory service given by various sections 
of 132 kV oil-filled and nitrogen-pressure cables, 
referred to in the seventeenth annual report, 
arrangements were made to instal 132 kV, oil- 
filled cables in the bed of the River Orwell to 
carry the output from the new Cliff Quay power 
station at Ipswich. 

Tests carried out on 132 kV circuit breakers 
of the large-oil-volume type indicated that this 
class of circuit breaker could be economically 
modified to increase its rupturing capacity from 
1500 to 2500 MVA. Two 132 kV air blast 
circuit breakers, of 1500 MVA. rupturing 
capacity, were installed at Barrow-in-Furness 
while seven similarly rated equipments 
for the Andover substation were completed at 
the makers’ works and another was in the course 
of erection at Northfleet. 

Developments in protective gear include the 
trial installation of a new form of combined 
earth wire and protective gear pilot cable on 
the 132-kV overhead line between the Bedford 
and Austin Canons substations. If successful 
this system should substantially reduce the 
cost of protective gear for overhead lines up to 
about 10 miles in length. 

Work on insulators has included testing of 
live lines to allow defective discs to be removed 
before failure takes place. Insulator discs, with 


caps and pins cemented solidly to the porcelain, 
have proved to be more satisfactory after 17 
years’ experience than another type of insulator 
in which the pins were secured to the 
porcelain by a spring ring and lead filling. 
Similar tests have shown no evidence of deteri- 
oration in sample glass insulators after 5 years’ 
service on a 132-kV line. Long term tests 
have continued on porcelain insulators coated 
with high-resistance conducting glazes developed 
to ensure uniform distribution of voltage over 
individual units of long insulator chains. 

The effects of lightning phenoma on grid 
operation have been investigated further in 
continuation of the comprehensive records com- 
piled since the Grid commenced full operation in 
1936. Recording instruments installed at 
Newcastle, Melksham, Willesden, and Horsley 
give a useful indication of the approach of 
lightning storms, and the information obtained 
assists the Board’s Control engineers in taking 
steps to forestall interruptions of supply. The 
use of arc-suppression coil earthing of lower 
voltage systems has been extended, and the 
records for 1945, when lightning storms were 
exceptionally frequent, show that the perfor- 
mance of these systems has materially improved, 
including flash overs caused by lightning 
without isolation of the circuit. 


GENERATING PLANT CAPACITY 


The report sets out in detail the position 
regarding the generating plant capacity in the 
Selected Stations associated with the Grid 
and shows that at the end of the year pro- 
grammes were in hand for plant extensions 
comprising 4,619,200 kilowatts, for completion 
before the end of the year 1949, and work is 
already in progress on more than two thirds of 
this plant. It is pointed out that the room for 
expansion at existing generating stations is 
limited and is rapidly being filled up, with the 
consequence that, as at present contem- 
plated, 18 new stations are included in the pro 
grammes. One of them is due for commission- 
ing this year, three in 1947, six in 1948, and 
eight in 1949. Although there are recent indi- 
cations of a slight improvement in the labour 
situation, the Board stresses the imperative need 
for an early and substantial increase in the 
labour force, both on the site and in manufac- 
turers’ works, in order to prevent the pro- 
grammes falling behind schedule 

It also again expresses its concern at the 
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involved in the procedure for obtaining the| was produced at stations which were generating 
necessary consents for new station sites, and in| for the Board. 


particular at the difficulty in satisfying the 
frequently divergent views of the various bodies 
concerned with town and country planning. It 
is its earnest hope that discussions now 
taking place may lead to the adoption of some 
simpler and more rapid procedure for dealing 
with these matters. 

By the end of the year the new selected station 
at Mexborough was in operation and there were 
142 selected stations associated with the Grid 
while 51 others were operating for the Board 
under temporary arrangements. The selected 
stations had an aggregate installed capacity 
of 11,315,931 kW. The Grid itself comprised 
5158 miles of transmission lines, of which 3626 
miles were operated at 132,000 volts and 1532 
miles at 66,000 or lower voltages, and 349 
switching and transforming stations having an 
aggregate transformer capacity of 13,646,150 
kVA. 


Coat SUPPLIES 


Grave concern is expressed by the Board of 
the quality and quantity of coal supplies to 
generating stations throughout the year. 
During the winter there were occasions on 
which many stations had under two weeks’ 
supply in stock and at times had even less than 
one week’s supply. Coal stocks were built up 
during the following summer but deliveries fell 
short of the programme, and the maximum stock 
reached was only 3-2 million tons as compared 
with 3-55 million tons in 1944, and 3-86 
million tons in 1943. Unless coal production 
rises sharply during next summer it is antici- 
pated that not more than 2-25 million tons will 
be in stock by the winter, and the Board view 
this prospect with considerable anxiety. The 
shortage in quantity continued to be aggravated 
by the inferior and often unsuitable quality of 
much of the coal supplied. Details are given 
showing the great increase in ash content which 
has occurred since 1939, and it is pointed out 
that this is involving much unnecessary trans- 
port, and is having serious effects in reducing 
efficiency and increasing maintenance costs, 
while at the same time it results in the sterilisa- 
tion of some 350,000 kW of much needed plant. 
All these factors combined are estimated to 
impose a continuing financial burden upon 
electricity consumers of not less than £2,000,000 
@ year. 

The report shows that the national average 
price of coal consumed at the steam stations 
associated with the Grid had risen from 20s. 3d. 
in 1938 and 39s. in 1944 to 43s, 4d. per ton in 
1945. On the other hand, the return to peace- 
time conditions had enabled certain economies 
in operation to be effected, with the result that 
the average fuel consumption per unit sent out 
showed a small improvement. This was, how- 
ever, insufficient to balance the increased price 
of coal, so that the average fuel cost per unit sent 
out rose still further to more than 125 per cent. 
above the 1938 level. A diagram reproduced in 
the report shows clearly that this increase in 
the cost of coal has been the predominant factor 
in increasing the average cost of production, 
while other factors have made a negligible 
contribution to the increase. 


Units GENERATED 


The total quantity of electricity generated at 
public supply stations in Great Britain in 1945 
was 37,276 million units, which was 2°8 per 
cent. less than the figure for 1944, when the 
output reached its war-time peak of 38,356 
million units. The decrease reflects broadly the 
reduction which was to be expected in the re- 
quirements of war factories, although this was 
offset to some extent by an increase in the 
consumption for domestic and commercial 
purposes, which had been restricted during the 
war years. The report adds that there is reason 
to expect that, when the immediate difficulties 
of post-war reconversion have been surmounted, 
the rate of increase will again become rapid and 
continuous as it was before the war. The out- 


Maximum DEMAND AND LOAD FAacror 


The maximum demand on the Grid system 
during the year occurred on January 25th, when 
the total simultaneous demand rose to 8,653,000 
kW as compared with a maximum demand of 
8,351,000 kW in the previous year. It 
was necessary on four occasions during 
the early part of the year to shed load in 
order to avoid widespread interruption of 
supply. On the date of maximum demand it 
was not necessary to shed load, but the fre- 
quency dropped to 49:1 cycles per second. Had 
it been possible to maintain standard frequency 
the load would have been at least 8,792,000 kW. 
On that day some 16 per cent. of the output 
capacity of all the generating stations operating 
under the directions of the Board was out of 
service. While this represents a slight improve- 
ment on the position at the time of maximum 
demand in 1944, when over 18 per cent. 
of the output capacity was out of service, 
it compares very unfavourably with the 
figures obtained in pre-war years. Taking 
all the factors into consideration it is 
felt that the necessity to shed load on occasions 
may not be obviated entirely during the next 
three years. The most conspicuous factor affect- 
ing the position was again the shortage of labour 
for. maintenance and repair of plant which 
results in an extension of the period required for 
the necessary work. Plant must be released for 
overhaul in the spring at an earlier date than 
normal and kept out of commission further into 
the autumn, thereby greatly increasing the risk 
of a serious shortage of plant on the event of 
unfavourable weather during those two seasons. 
The load factor on the Grid system fell from 
47-6 per cent. in 1944 to 45 per cent. in 1945. 


Grip TARIFF 


The new national Grid tariff which came into 
force on January Ist, 1946, in all the Scheme 
areas except North East England (where its 
introduction is postponed till 1948) is dealt 
with comprehensively in the report, which also 
sets out in an appendix the details of the tariff 
and conditions of supply. It is stated that, 
on the kilowatts and units estimated to be sold 
to undertakings purchasing their supplies at the 
Grid Tariff in the year 1946, the overall cost of 
tariff supplies throughout the country will be 
about 2} per cent. lower than the charges which 
would have been incurred for the same loads had 
the previous tariffs been continued. It is 
pointed out that the large programme of 
generating plant expansion contemplated during 
the next five years at prices greatly in excess of 
the pre-war level will have the effect of reversing 
the downward trend of production cost. In con- 
sequence, the Board’s present budget is based 
upon the expectation of surplus revenue being 
earned during the early years of the tariff period 
and being used to offset losses on revenue 
account during the later years. This situation 
is exactly opposite to that existing when the 
first Grid tarifis were fixed. The Board felt 
that it was of vital importance, during this 
period of national reconstruction and rehabilita- 
tion that the price of electricity should be main- 
tained at as low a level as was consistent with 
the necessity to protect their financial stability. 
For that reason they decided to fix the new 
tariff at such a level that their estimated 
revenue margin at the end of the period should 
be somewhat lower than at the beginning. 


FINANCE 


The Board’s accounts show that the gross 
receipts from the sale of energy during 
the year amounted to over £85,000,000, 
and that the credit balance of the General 
Purposes Revenue Account for the year had 
increased by £935,947 to £6,945,883. A further 
sum of £1,000,000, making a total of £2,000,000, 
has been set aside as a reserve for the Board’s 
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Some Comments on Engines 
and Engineers* 
By C. 0. POUNDERt 


Many of you, like myself, are engineers. [t 
seems reasonable, therefore, to begin by con. 
sidering what an engineer is. 

Probably no definition has exceeded jp 
succinetness that which was given in the 
Charter of the Institution of Civil Engineers in 
1828, when the profession of the civilian 
engineer was stated to be the art of directing 
the great sources of power in nature for the use 
and convenience of man. 

Arising out of this matter of definition, there 
are two things which I actively dislike. One 
is to be called an expert, the other to be called 
a scientist. In my opinion the engineer is not 
a@ scientist; the work and functions of the 
engineer and those of the scientist are widely 
different. As I see it, engineering is a craft, 
for the successful exercise of which much know- 
ledge of a technological nature is needed ; it is 
concerned with the practical design, manu- 
facture and operation of machines of many 
kinds. This Institution, in common with our 
great national engineering institutions, rightly 
insists upon your having practical training. 


scientific knowledge made a man an engineer. 
The engineer calls in scientists to assist him 
with problems of metallurgy, physics and 
chemistry. But he also calls in lawyers, patent 
agents and so on. The grouping of engineers 
with scientists can and does operate to the dis- 
advantage of the engineer; hence, once it is 
clear that engineers are not scientists—and 
conversely that scientists are certainly not 
engineers—many things take their proper places, 
The expert is not to be confused with the 
specialist. In his own sphere the specialist 
can be expected to be right more frequently 
than the ordinary man. The expert, presum- 
ably, is always right. 

At this point, we may profitably consider 
what are the characteristics to be looked-for in 
the engineer, the qualities which men seek 
amongst their juniors. 

Engineering is, first and last, a commercial 
business. The similarity between building and 
selling an engine, and making and selling a pair 
of shoes, may be disguised and overlaid, but, 
at root, the two things are the same. The 
engineering works, with its complicated plant, 
its many trades and its technical officers has, 
in the last analysis, kinship with the shoemaker, 
who, taking his raw material, fashions it into 
a pair of shoes and sells them over the counter. 
Shoes are sold on suitability, durability, price 
and so on; so is a power plant. The end is 
precisely the same; it is only the means to 
that end which are different. All this may be 
obvious, but nevertheless it is hard to get 
technical men to appreciate—in their bones, so 
to speak—the commercial aspect of their work. 
In drawing offices, men—especially those whose 
cast of mind tends to the academical—are apt 
to become so absorbed in their problems as to 
mistake the means for the end. In the works, 
men with the super-organising complex commit 
the same error. 

But to return to the point, namely. the 
characteristics to be looked for in the engineer. 
First there must be integrity—the old-fashioned 
word ‘‘ uprightness ’’ more nearly expresses the 
idea—which is the begetter and basis of con- 
fidence. Confidence between man and man: 
nothing can take its place. Considerable use 
may be made of stupid men, of the maimed, the 
halt, the hesitant and even the lazy, but 
nothing can be done with the ‘untrustworthy 
man. The failing shows itself in many forms ; 
in verbal inaccuracies ; in misleading reports ; 
in faked tests ; in the hiding of errors; in the 
fastening of faults upon juniors; in cunning- 
ness; in studied lack of frankness; and in 
many other ways. Everybody is liable to make 
an erroneous statement in good faith ; it is not 
that kind of thing of which I am speaking. 
You will encounter people senior to you who 
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not only have these faults, but who regard some 
of them as the apparatus of their trade. The 
proper course, then, is to seek service in a firm 
where the environment is sound, Fortunately 
there are many such firms. 

With uprightness goes loyalty. Unobtrusive 
and inarticulate, it is the twin-brother of con- 
fidence. Loyalty, however, is a two-way affair. 
The proprietor, the departmental head, the 
squad leader, cannot expect loyalty without 
returning loyalty in equal measure. To be the 
leader he must have the qualities which his 
fellows look for, according to his grade. It is 
surprising how strongly the personality of the 
man at the top can become reflected in his 
subordinates, for better or for worse. The 
characteristic which I have called loyalty 
seems to be innate in the normally constituted 
human being. 

Next comes sound judgment. Within this 
term may be comprehended the ability to 
adjudicate correctly upon the manifold work-a- 
day problems; accurately to appraise values ; 
to sense trends ; to analyse’ causes and to pre- 
scribe remedies. While soundness of judgment 
may grow with breadth and depth of experience, 
it implies something more than an increase in 
knowledge and an active deductive faculty. 
Sound judgment is bound up with common 
sense and with modesty. An erratic man, a 
violent man, a man with prejudices, a man 
without nous, cannot consistently exercise 
sound judgment ; nor can an egoist. 

It is surprising how wholly devoid of common 
sense are many highly intelligent men. I have 
referred to the bond between confidence and 
loyalty. There is—at least so it seems to me 
—a similar bond between common sense and a 
sense of humour. An extreme example is the 
continental professor doktor type, possessor of 
every qualification except common sense, in 
whose make-up the important faculty of humour 
is not even vestigial. The man of common 
sense can admit that he is wrong and gain 
strength by the admission, but the herr pro- 
fessor can never be wrong. 

Intelligence, by itself, can be overrated. Not 
all of our leading men possess a high order of 
intelligence. Energy, willingness and industry 
speak for themselves ; so do dependability and 
thoroughness. Here the normal man scores. 
Clever people are, too often, erratic and lop- 
sided; when a man’s talents rise to genius 
level his instability frequently negatives the 
value of his gifts, both to himself and to others. 

About the violent-tempered, irascible man 
there is nothing to say; such men are path- 
ological cases. People with strong prejudices 
are difficult, When contentious matters are 
under discussion somebody inevitably says that 
a principle is at stake. It is, however, far more 
likely to be a prejudice! Similarly, opinions 
and facts are not interchangeable entities. Send 
somebody to report upon an occurrence and, 
unless he is an unusual man, his report will not 
be a narration of carefully ascertained facts, 
with or without terminal comment, but a 
statement of opinion interwoven with sup- 
porting data. 

The value of the social sense requires no 
stressing. ‘You are fortunate in belonging to 
an Institution in which there is a Student 
section. If you are wise you will apply every 
effort to increase its importance and to con- 
tribute to its success. 

I find it hard to assign relative values to 
alternative qualifications. As I see it, there is 
scope in engineering, for all types of men, with 
all grades of training. Serious young men, I 
notice, are often troubled because they lack 
university training. I doubt if there is any 
real evidence to show that a man not so trained 
is less likely to rise in his profession because of 
the absence of that particular form of training. 
University education is more general and more 
acceptable than it used to be, but it would be 
unfortunate if, in this country, following the 
Continent, a halo were to be allowed to gather 
around the head of a man simply because he 
had a high place in the university or the poly- 
technic high school. While I strongly hold the 
opinion that a higher level of technical training 
is needed in this country if we are to remain 
in the forefront of industry, I am equally of 
opinion that the base must be broad. The 
practical outlook is fully as important as ever 





it was. I know men in continental firms who, 
in any intellectually democratic country, would 
rise to high positions, but who, because they 
lack the formal academic training which con- 
ventionally accompanies such positions, will 
never rise above sergeant-major level. Authori- 
tarianism and fetishism in industry are surely 
as repugnant as in church and state. There 
is no body of men to whom omniscience is 
vouchsafed ; accordingly the democratic team 
—the aggregation of individualists—is, in my 
opinion, to be upheld. 

When the number of components which go 
to the making of the perfect engineer are 
counted and assessed, it is indeed fortunate 
that no man can do and be all the things 
required by the ideal. If a vote were taken 
here and now as to who among you were likely 
to achieve eminence in the profession, you 
would probably have no dubiety upon the 
matter. But if you were to foregather again 
forty years hence you would, I think, find that 
the most successful men were not those at the 
head of your ballot. Accident of birth and 
influence apart, your eventual leaders will 
probably be found to be amongst those whom 
now you would pass over. This is not a new 
discovery, as witness the ancient words: ‘‘ The 
race is not to the swift nor the battle to the 
strong, but time and chance happeneth to 
them all.”’ 

It is curious how many young men yearn to 
become researchers. Research work is very 
important and one hopes that the recently- 
quickened interest in it will continue. But 
much humbug surrounds the subject. It is 
seldom that a research organisation can help a 
progressive engineer in his day-to-day problems; 
certainly not in heavy engineering, as the scale | 9° 
on which useful research work would be 
required is so large as to be prohibitive in cost. 
But there is great scope for research leading to 
increased knowledge of the basic things. In 
industry there is always the need for re- 
searching, for repeatedly searching over existing 
designs and current methods, for improvements 
and simplification. 

It is extremely difficult to make a thing which 
is simple. Clever young men find this to be 
their hardest lesson. Many never learn it. 
Often have I to bring down the iconoclastic 
hammer upon well-intentioned efforts, exuberant 
with gadgets, all worked out and proved td be 
correct. Anybody can devise a complicated 
mechanism ; but it takes a master of his craft 
to produce something simple and sound. 

Engineering design is not well taught in this 
country. Designers, in the main, learn their 
craft from other men, much as naturalists 


> 


are often successful with the first category of 
problem, but not always so with the second 
class, 

Machinery design is apt to be regarded as an 
exact science. It is far, far from that. It is 
a craft of a high order and its basis is a wide 
system of experiential data woven into 
rational rules for calculation and applied with 
consistent method. Some types of problem 
are wholly practical ; thus, many casting thick- 
nesses are determined not by calculations but 
by foundry possibilities, the extent to which 
cores may shift, the pouring of the metal, the 
avoidance of porosity from shrinkage, and so 
on. Internal casting stresses may exceed the 
working stresses and where failure occurs the 
internal stresses may be to blame. A few 
exceptions apart, long complicated methods of 
mathematical treatment are out of place in 
design and drawing offices. What is needed is 
the talent to see and to grasp the real essence 
and significance of a problem through its outer 
complexities and to express it in simple form. 
The creative imagination so necessary to the 
successful engineering designer seldom accom- 
panies high mathematical gifts. I have never 
known a man to become an eminent engineer 
because of his high-level mathematical know- 
ledge. 
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OF ENGINEERS 


On another page may be read the opening 
passages of an address to the Student 
Section of the North-East Coast Institution. 
The speaker was Mr. C. C. Pounder, chief 
designer to Harland and Wolff, Ltd. The 
remainder of his address, devoted to very 
practical observations on the design of 
machinery, principally marine oil engines 
was conventional, but the passages we 
reprint follow a line that is unusual in 
addresses to students. They will be read 
with greater interest and less concord. 

Starting with an attempt to define 
“engineer,” Mr. Pounder expressed his 
aversion to being called either an expert or a 
scientist. He differentiated between experts 
and specialists ; but, we suggest, the differ- 
ence is so slight that it is scarcely worth con- 
sideration. Speaking of engineers as 
scientists is quite another matter. The 


may get used to it, but there is no gain- 
saying that up to a very few years ago engi- 


of themselves as scientists, and now that 
all the world is ¢alling itself scientist, many 
would prefer to keep themselves apart by 
refusing to adopt a title which does not indi- 
cate their aualities. “‘ The grouping of engi- 
neers with scientists can and does operate 
to the disadvantage of the engineer,” says 
Mr. Pounder. ‘“‘ Hence, once it is clear that 
engineers are not scientists—and conversely 
that scientists are certainly not engineers— 
many things take their proper place.’’ To 
justify this contention Mr. Pounder says 
with a bluntness that will wound many 
sensitive souls that “‘ Engineering is, first 
and last, a commercial business.” That 
statement cannot be challenged, yet most 
of us lik: to speak of ourselves as pro- 
fessional me, whilst our great institutions 
constartly _ deavour to raise the status of 
engineering from that of a trade to that of a 
profession. The distinction is subtle, but 
is it uny more subtle in the case of manu- 
facturing engineers who expose their pro- 
ducts for sale than in that of an artist who 
exhibits his pictures in Bond Street for the 
same purpose, or the author who takes 
royalties for his works and does not protest 
against the blurbs and advertisements of 
his publisher ? Perhaps it is in the method 
of upbringing that we should look for the 
distinction between the tradesman and the 
engineer. In the past the engineer was, in 
fact, a craftsman and nothing more; now 
he has to receive as good an education as 
any doctor or lawyer, and enjoys a social 
position no whit lower than theirs. When 
Mr. Pounder came to the qualities that are 
to be looked for in the engineer he was on 
less difficult ground, yet he expressed him- 
self with refreshing unconventionality. For 
example, “It is surprising,’ he exclaimed, 
how wholly devoid of common sense are 
many highly intelligent men,” and followed 
it up with: “‘ Intelligence by itself can be 
over-rated. Not all our leading men possess 
a high order of intelligence.”” And then, to 
round off, as it were, his survey of the 
qualities desirable in engineers, he said to 
his student audience: “If a vote were 
taken here and now as to who among you 
were likely to achieve eminence in the pro- 
fession, you would probably have no 
dubiety in the matter. But if you were to 
foregather again forty years hence you 
would, I think, find that the most successful 
men were not those at the head of your 
ballot . . . . your eventual leaders will prob- 
ably be found to be amongst those whom 
now you would pass over.”” One would like 
to know the reactions of students to that 
prophecy. Would the encouragement to 
those in the rear compensate for the dis- 
illusionment of those in the van ? 

We have touched upon provocative 
passages in Mr. Pounder’s address ; but, 
as may be seen from the text, about a great 
deal of it there can be no contention, no 
difference of opinion. The author dwelt 
upon the human qualities that the engineer 
should cultivate, qualities that no one would 
deny— integrity, loyalty, sound judgment, 
and so on—and of each he had something to 
say with point and effectiveness. But these 
are qualities that are desirable in any pro- 
fesfion, and he admitted that he found it 





neers did not think of themselves or speak 


qualifications. He saw “ scope in engineer. 
ing for all types of men, with all grades of 
training,” and whilst he was strongly of 
the opinion that a higher level of technical 
training is needed in this country, he was 
no less strongly of the opinion that “ the 
base must be broad.’”’ In that, at least, we 
are in thorough and unqualified accord with 
him, 


Air-Conditioned Aircraft 

DvuRinG the war we learnt the advantage 
of high-altitude flying; in good weather a 
reconnaissance aircraft could take excellent 
photographs from elevations of 40,000ft. or 
more, and be much less liable to be inter. 
cepted by fighters than would have been the 
case lower down. At such heights the air 
pressure is under a fifth of its sea level value, 
and as the gain from breathing pure oxygen 
instead of air, of which four-fifths is nitro. 
gen, is at the most five to one, the balance 
sheet could not be really satisfactory, despite 
the adaptability of the human organism 
to withstand adverse conditions. Fighters 
now operate at the 50,000ft. level, so that 
oxygen masks are inadequate and a pres- 
surised cabin is called for. The increased 
structural weight and the extra load and 
complication of air compressors have alike 
to be faced. As regards civil aircraft, we 
notice that Sir Frederick Handley Page, 
speaking on the occasion of the recent 
Brancker Memorial Lecture, suggested flying 
at 500 m.p.h. and at 50,000ft. altitude. 
Others have also spoken in this sense, but it is 
not always realised what a heavy task is 
set to the designer of pressurised cabins for 
such aircraft. 
In the case of the Gloster ‘‘ Meteor IV” 
fighter, for which particulars have been 
released, the service ceiling is given as 
52,000ft. and the top speed at sea level of as 
much as 585 miles an hour. It has, of course, 
a pressure cabin, but whether it had or not, 
any entering air would become compressed by 
what is called the ‘‘ram effect,” with a 
temperature rise at full speed of some 35 deg. 
Cent. Dr. Hooker, of the Rolls-Royce firm, 
expanded on this topic in a recent Royal 
Society of Arts lecture and put the ram 
pressure at 500 miles an hour as equivalent 
to a change in altitude of 7000ft.; so that at 
50,000ft. the pressure in the cabin would be 
that normally met with at 43,000ft. But for 
human comfort it is necessary for the cabin 
pressure to be maintained at the level existing 
at 8000ft. or thereabouts, and this requires 
the installation of pumping machinery having 
a compression ratio of some four to one. In 
this process the entering air is raised in 
temperature to about that of the boiling 
point of water. This uncomfortably high 
temperature needs to be moderated by 
suitable cooling arrangements, but with an 
external air temperature of 50 deg., or more, 
below freezing this should not be too difficult. 
A more troublesome complication is the 
almost complete dryness of stratospheric air. 
To provide a normal amount of humidity— 
in fact, to air condition thoroughly—calls 
for a generous supply of water, the weight of 
which cannot fail to cut into the designed 
military load. Against this can. be set a 
saving in weight by the omission of 
oxygen bottles and. masks. Fighters are, 
however, small craft, and the prob- 
lems above discussed only become serious 
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op long non-stop routes. The speeds may 
be lower than those for the fighters, but 
if the range of height is much the same the 
compressor pumps will have the same task 
and the entering air will arrive at the same 
high temperature and be just as dry. Some 
form of humidifier is therefore essential 
for passenger comfort. It may take the 
form of an evaporator of some kind 
and be subject to control by a humidity- 
sensitive mechanism. Such accessories, how- 
ever necessary, add to the deadweight of the 
aircraft. 

A saving is obtained when the supply of 
compressed air can be taken from the engine 
supercharger, as is done in such long-range 
bombers as the “ Superfortress’; though this 
may not be difficult with certain types of 
piston engine, it remains to be seen whether 
similar arrangements can be made for gas 
turbines without interfering with their 
normal functioning, and without the air 
being contaminated with oil (which adds 
unpleasantly emetic qualities). With 200 
passengers, as proposed in the “ Con- 
solidated Model 37,” the total amount of 


water consumed per hour cannot fail to be 
considerable if the air conditioning is 
effective, and unless water can be recovered 
from the exhaust gases (as proposed years 
ago, for quite other reasons, in the case of 
long-range airships), some inroad on the pay- 
load is inevitable. Dr. Hooker assesses this 
at nearly half a pound per passenger per 
hour, which for a 200-passenger liner on a 
twelve-hour flight would come to half a ton. 
It is clear, therefore, that although there are 
advantages in very high flying there are also 
drawbacks. One of the arguments on the 
other side is the consideration that if a steady 
air pressure is maintained throughout the 
flight there is no ill effect on the eardrums 
and steady sleep is possible. Other advan- 
tages are the greater cruising speed and con- 
sequent saving in time of flight, even if not in 
fuel consumption, for a given air mileage and 
in the greater steadiness of the;air and a 
lowered risk of icing trouble. M reover, a 
greater choice in the height of flight makes it 
easier to choose a level in which there exist 
winds favourable to the intended route. ~sut 





the designer of such craft is set no easy task. 








Institution of Naval Architects 


No. II—(Continued from page 334, April 12th) 


) oo reading and discussion of papers pro- 
ceeded after the Presidential Address on 
Wednesday morning, April 10th. The first 
paper was “‘ The Royal Navy at the Outbreak 
of War,” by Sir Stanley V. Goodall. 


Discussion 


Sir Eustace Tennyson D’Eyncourt said 
the paper barely touched upon the new 
designs that were being developed during the 
later years of the war, and dealt mainly with 
the modifications of existing ships to bring 
them up to date and improve their defensive 
and offensive power. For a designer it was 
more difficult to modify a ship in this way 
than to design a new one. Some of the ships 
so dealt with, as the paper pointed out, were 
actually increased in beam in order to main- 
tain stability, and this in itself demonstrated 
the enormous amount of work that had been 
done. 

Sir John Kingcombe (Engineer-in-Chief, 
Admiralty) said that Sir Stanley had paid a 
handsome tribute to the advances in marine 
engineering in the period between the two 
wars, a period of slow but steady develop- 
ment. There were no spectacular changes, 
such as that of the change from reciprocating 
to turbine machinery in the early days of the 
present century, but the paper gave some 
indication of the advances made. In the 
case of the “Q.E.” class, for example, the 
number of boilers was reduced from twenty- 
four to eight, the machinery weight was 
halved and the space occupied by it was 
reduced to one-third, whilst the endurance 
at 10 knots was trebled. That was progress 
of which none need be ashamed. An 
interesting attempt was made to speed up 
progress in the case of the destroyer 
“ Acheron,” which was fitted with turbine 
machinery, using steam at 500 lb. pressure 
and 200 deg. superheat. Many lessons were 
learned, but before they were properly assimi- 
lated and we were prepared to take another 
step forward, world conditions became so 
unsettled that it was not possible. The 
important—indeed, the essential—need for 


now more fully realised, and, provided 
sufficient men and money could be made 
available, the next decade would see 
further considerable advances in the 
engineering world. 

Referring to some of the ships mentioned 
in the paper, Sir John said that in the case 
of the Q.E. Class, it would be too much to 
expect so big a change to be made without 
some teething troubles. ‘‘ Warspite” was 
the first of the Class to be converted, and 
on trials very heavy vibration was experi- 
enced when turning. This was eventually 
traced to inter-action between the inner 
and outer propellers leading to very con- 
siderable axial and _ lateral vibration. 
Adjustment of the speed of the outer 
propeller when turning was adopted as a 
palliative to overcome the trouble, but 
experience led to a close study of the whole 
problem of shaft and propeller behaviour 
when turning. This problem had been 
solved, and we were now able to ensure in 
the design stage that the effects of inter- 
action were negligible. 

It was interesting to note that after 
H.M.S. ‘‘ Renown’s” reconstruction, in 
which 8 boilers were substituted for the 
original 42, she remained during the whole 
of the late war the fastest capital ship in 
the Fleet, and was capable of developing 
130,000 S.H.P. with ease. 

With regard to the “Tribal” and “J” 
class destroyers, fatigue failures developed 
in the high-pressure turbine blades of the 
former and, in the early days of the war, 
when every destroyer was vital to us, it 
became necessary to re-design the blading, 
fly new blading to the required places and 
re-blade the offending rows. This work was 
done at the-same time as the repairs to the 
bottom plating of the feed tanks. The cause 
of this embarrassing failure was a then little- 
understood phenomenon of resonance. The 
adoption of only two boilers in the “J” 
class, with the added risk of one unlucky 
hit between the two boiler rooms putting 
all the machinery out of action was, from 


magnitude. Two boilers made a_ neat 
arrangement, but the design of a boiler to 
produce the power required—20,000 S.H.P. 
from each—in the space and especially the 
limited height, was a big advance. The 
satisfactory combustion of the large quantity 
of fuel required led to a number of new 
oil-burning problems which had to be solved 
before eventual success was achieved. Apart 
from this, it was clear that few destroyer 
captains would be prepared to enter difficult 
harbours using one boiler only whilst to use 
two, with frequency, would place a consider- 
able strain on the limited number of 
watchkeepers in a destroyer and on boiler 
cleaning. The war, with its continuous 
steaming, confirmed fears in this respect, 
and it was found necessary to increase the 
engine-room personnel and to provide special 
boiler cleaning parties. 

As regards submarines, we started the 
war with a submarine fleet of which the 
latest flotillas were entirely propelled by 
new types of machinery. After the 1914-18 
war, intensive research was carried out at 
the Admiralty Engineering Laboratory, West 
Drayton, on the development of an engine 
using direct injection instead of blast injec- 
tion, which had been the normal system for 
a long time previously. The first Admiralty 
engines were fitted in the “Sunfish,” and 
gave such satisfactory results that similar 
engines were fitted in all the later “S” 
class. An Admiralty design for the “T” 
class was also developed, but it was decided 
to expand the field and to include three other 
designs, viz., the Vickers T, the Sulzer 
Q.D. 42, and the M.A.N. 40/46. The 1938 
crisis overtook the experimental aspect of 
this project, but all four types were then in 
the production stage, and were in fact fitted, 
but, to meet the greatly-increased building 
programme, the remainder of the class were 
fitted with either Vickers or Admiralty 
“TT” class engines. In the “U” class, 
a radical machinery departure was made 
from the conventional direct drive to diesel- 
electric drive, using high-speed engines, since 
this form of drive was peculiarly suitable for 
submarines, which had, in any case, to have 
a motor for battery propulsion. It was 
specially suitable for small submarines. 


RESTRICTIONS ON NavaL ARCHITECTURE 


Admiral’ H. G. Thursfield said the out- 
standing thing borne out by the paper was 
that the naval architect before the war and 
during the early part of the war was 
hampered at every turn by treaty restric- 
tions and was unable to give free play to his 
genius and ideas. This raised the question 
as to whether it was a wise plan to adopt 
such treaties ; indeed, he thought it would 
probably be a long time before this country 
voluntarily assumed similar shackles in the 
future. Nevertheless, he did not think 
Sir Stanley Goodall’s successors would be 
entirely free of restrictions, because the 
naval architect was always having impressed 
upon him limits and restrictions from which 
he would like to be entirely free. For 
instance, in Parliament recently on the 
discussion of the Naval Estimates there was 
a good deal of complaint from various 
sources about the lack of comfort and 
amenities in H.M. ships, and one speaker 
pointed out that, although we should always 
get the necessary men for the Navy without 
compulsion, even if we did not provide them 
with the comforts they wanted, it was 
impossible to make them as efficient as they 
could be. Moreover, it was not only a 
question of comfort. One member of Parlia- 
ment had compared British destroyers under 
Arctic convoy duties with American 
destroyers, and pointed out that the gun 
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their turn of duty under Arctic temperatures, 
probably wet through and the wet getting 
through to their guns, whereas American 
destroyers were fitted with enclosed turrets 
for their guns. Personally he was not 
competent to assess the difficulty of 
embodying that particular feature in a 
British destroyer, but that sort of limitation 
was bound to be forced on the naval architect 
increasingly in the future. 

Sir Stanley Goodall replied shortly to the 
discussion. 

The President, proposing a vote of thanks 
to Sir Stanley Goodall, and speaking on the 
question of reconstruction, said that when 
he went to the Admiralty in 1933, not a 
single one of our old ships had really been 
properly started to be reconstructed, and a 
tremendous decision had to be made. We 
had only 15 battleships in the British Navy, 
most of which were old, and the question 
was whether we really could dare to take 
the risk of laying up two or three ships, 
thereby reducing our battle fleet to 12 or 
13 ships, having regard to the then state of 
the world. But the decision had to be 
made. He came to the conclusion that it 
would be totally inexcusable if war came— 
and we could not then say when it might 
be—that we should go to war with our ships 
as they were, and ask our sailors to fight in 
them. It was the most anxious time he had 
ever had in his life, those six years before 
the war, when the British Fleet was 
20 per cent. below its proper battleship 
strength. 


REPAIR AND UPKEEP OF H.M. Suips 


The other paper, presented on Wednesday, 
April 10, was: ‘“‘ The Repair and Upkeep 
of H.M. Ships and Vessels in War,” by 
G. A. Bassett. An abstract of this paper 
begins on page 357 of this issue. 


DISCUSSION 


Mr. E. L. Champness said that all would 
read with interest this inspiring account of 
the immense load brought upon the Royal 
Dockyard and private shipbuilding firms 
during the war, and when to this was allied 
the full story, which included unprecedented 
merchant ship repairs and conversions put 
in hand by other departments of the 
Admiralty in addition to the naval repairs 
described, the full story of the ship-repairing 
industry would have been told—and it was 
a story of which we could justifiably be 
proud. He could endorse, from personal 
experience, the great work done by the 
Emergency Repair Officers, both at head- 
quarters and the outposts. They were 
unsparing in their efforts, and_ their 
co-operation secured the maximum results 
from the private firms. 

The paper started by saying “the refit 
and repair of H.M. ships in peace time is 
dealt with by the Royal Dockyards,” and 
later, “the Naval requirements are now 
being related to the capacity of the Royal 
Dockyards with a view to the complete 
release of other ship repair yards for merchant 
ship needs.” In the present state of affairs, 
with the proportion of merchant tonnage 
immobilised for repair being greater than at 
any period since 194l—apart from the 
reconversion of liners and other vessels to 
their original duties—no one could gainsay 
the correct nature of that decision as a 
short-term policy. The industry, however, 
might take some credit for the many 
improvements it made to its facilities in the 
dark and gloomy industrial years which 
preceded 1939—expenditure which required 
some courage—and it enabled the Admiralty 
to have at their disposal for emergency 
the full use of these up-to-date 


a@ commercial proposition to do so unless 


could be constructed in strategically dis- 
posed and defended areas in a centre of 
skilled and experienced labour and practically 
earn their keep in peace time under com- 
mercial management and use. 
floating dock was no solution to this problem 
would be clear from the fate of the German 
floating docks, ; 


@ tribute to the work of the Emergency 
Repair Organisation as the result of experi- 
ence in the Home Fleet and the Mediterranean 
Fleet, and subsequently on the staff of the 
Allied Naval Commander-in-Chief, as well as 
with the Expeditionary Force for Normandy. 
A point he would like to add to the paper 
was the exploitation of ports and shipyards 
in the amphibious operations. That was a 
process which developed during the war, and 
it was a typical British product. In Algiers 
and the Mediterranean, in Sicily and in Italy, 
behind the advancing Forces we had a team 
of technical officers.and ratings who went 
into the ports to bring into service as quickly 
as possible the shipyards, dry: docks and 
floating docks, in order to sustain the next 
movement of the armed Forces. That also 
happened in Europe. In Antwerp a wonder- 
ful prize fell into our hands. There were 
fifteen dry docks and five or six shipyards 
which were practically undamaged, and we 
used these facilities to no mean tune. As 


period of all the hard-won mercantile connec- 
tions so laboriously earned under pre-war 
peace conditions—which, of course, had been, 
gladly done in the national interest with our 
survival at stake. Twenty-one years from 
1918 to 1939 was a long time to keep men in 
the private ship-repairing industry without 
an opportunity of naval repairs and refits. 
Though on this occasion it worked, he 
thought the industry was entitled to ask if 
it would always work, and whether it was 
a wise policy in the national interest. When 
the present spate of mercantile repairs was 
worked off, would it not be wiser in future 
to give a certain proportion of naval refits 
to private firms to keep their hand in ? 


Dry Dock Capactty 


Continuing, Mr. Champness said that, 
between the wars, warships in particular 
outgrew the existing dry docks. It was 
obvious to anyone who cared to make the 
analysis that the number of dry docks likely 
to be available for the prevailing size of 
cruisers in, say, 1936, was a mere fraction 
of that available to the cruisers of the 
previous war—and the position of aircraft 
carriers was even worse. Yet, with the 
exception of terminal facilities for large 
Atlantic liners, the dry dock position in this 
country had remained practically constant 
for 30 years or more. It had, in fact, slightly 
declined. The reasons were not far to seek. 
Ship repairing had a lean time for many 
years without any opportunity of amassing 
any reserve for expansion. It had served 
the country well in war, in naval and 
mercantile docking, repairs and large con- 
versions of all sorts, but emerged in much 
the same state and without any inducement 
to embark on the capital expenditure at 
present prices for enlargement of the dry 
dock facilities of this country. If it be in 
the public interest that large dry docks 
should be built to keep pace with the increase 
in the size of aircraft carriers or. battleships, 
&c.—other than in the Royal dockyards, to 
take the load which inevitably exceeded the 
capacity of the dockyards in war—it was not 


these docks were subsidised by the Govern- 
ment and provided with intermediate gates to 


suit two or more ships of the more normal 
merchant size. On that basis such docks 


That the 


Constructor-Captain A. J. Merrington paid 


aS 
to mention that, in the British zone j, 
Germany at the present moment, accord; 
to the latest figures, there were 28 float; 
docks, and it would be interesting if Mr 
Bassett could give some explanation of th. 
great difference between the number of 
floating docks on the Continent and the 
graving docks in this country. Perhaps 
when the time came to make our bids fo, 
reparations, some of these docks might come 
over here. 

Sir Stanley Goodall said that, whilst the 
paper was an interesting record, he could not 
help thinking that the picture had been 
painted with rather too rosy a tint. When 
one looked more closely into it with 
knowledge of all the facts, the situation was 
certainly a grim one, and the anxiety that 
was imposed on the members of the Board 
of Admiralty owing to the inadequacy of 
repair facilities and the vast influx of repairs 
in 1940 and 1941 could hardly be imagined, 

With regard to what had been said about 
docking facilities, the position was not as 
good as might be imagined from a table in 
the paper. This gave the docks suitable for 
capital ships, but it would be as well if that 
table were marked with an asterisk when 
the paper was printed in the Transactions 
indicating the graving and floating docks 
which could not take “‘ Nelson,” “ Rodney,” 
“Hood ” and battleships of ‘‘ King George V ” 
class. It was not correct to say that the 
capital ship dock at Devonport was widened 
sufficiently to take the largest warship. His 
impression was that it was insufficiently long 
to take the “Hood.” The paper said that 
“ Between the wars, warships in particular 
outgrew the existing dry docks.”’ That was 
rather putting the cart before the horse. 
The fact was that between wars this country 
failed to keep step with the increase in the 
sizes of ships, whereas other countries did 
not, and we were in a parlous position when 
war came, particularly after the occupation 
of France by the enemy. Another point was 
that the existence of these docks of inade- 
quate size restricted the capacity of the 
designer to put into the ships all the require- 
ments of the Naval Staff. After the last 
war, Sir Eustace Tennyson D’Eyncourt 
stated what, in his opinion, would be the 
size of docks necessary for warships, but no 
such dockyards were built. When he became 
chief of the Royal Corps of Naval Construc- 
tors, one of his first acts was to point out 
that the docks were hampering him in his 
designs, and he pointed that out again when 
the ‘ Lion ” and “ Temeraire ’’ were designed, 
although they were not built. In the end, 


the Admiralty removed the requirement 
that these ships should be capable of being 
docked at Portsmouth and at Rosyth. 


As regards repairs, all the work that was 


put into the commercial yards was carried 
out with labour that was entirely inadequate 
for the three types of work, viz., naval 
repairs, mercantile repairs and conversions, 
in addition to building new naval and 
merchant vessels, and it was impossible to 
give sufficient credit to the firms who had 
this work to do. 
as that of the ‘“‘ Sussex,” where it was a 
question whether it would not have been 
better to have scrapped the vessel than 
undertake the extensive repairs that were 
necessary and allow the repairing firm to 
concentrate on other work of great import- 
ance to the war. 
some members of the Corps who were not 
in the Emergency Repair Organisation, but 
who were concerned with the conversion of 
merchant ships and fitting out merchant 
ships for defensive purposes. This work was 
done by the Warship Production Superin- 
tendents, and some of the other work 


There had been cases such 
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Department of the Naval Construction 
Department. 

Mr. Bassett, in his reply, said that, at the 

resent moment, at all events, private yards 
had all the work they could do, and the 

resent was not the time to talk of putting 
more work into them. As to floating docks 
yersus Other docks, he did not think the 
former was the solution for this country, 
although the Germans put faith in them. 
The subsoil in Germany was a great difficulty 
in building graving docks, although, strange 
to say, they seemed to be using graving 
docks now for large ships. The paper had 
been written as a record of a great achieve- 
ment in which many joined, and great credit 
was due to the dockyards and shipyards 
where the-work was done. 

The President, proposing a vote of thanks 
to Mr. Bassett, said he did not know whether 
sufficient notice had been taken of the fact 
that during the last war every warship went 
through what was called an annual refit, 
ie., every ship went to the dockyard for a 
month or two to be overhauled. Realising 
that another war might bring us world-wide 
repair problems, especially if we went to the 
Far East, the Admiralty in 1927 decided to 
introduce the so-called self-maintenance for 
the Fleet, i.e., every ship went straight away 
from commissioning and was supposed to 
maintain herself without going back to the 
dockyard except for a six-monthly or yearly 
docking for large alterations and repairs, 
until she paid off at the end of her 24 years 
commission. The effect of that was an 
enormous reduction in the repair work of 
the Fleet as a whole. It reduced the dockyard 
men and reduced the artisan ratings on board 
the ships, and if it had not been for that the 
work of the naval dockyards and private 
shipyards in this country would have been 
even, more intense, great as it had been. 
The question had been asked as to repair 
work on naval vessels in private yards in 
time of peace. Mr. Bassett’s paper had dealt 
mainly with repairs to war damage, and it 
was a wonderful tribute to the designers and 
builders of these vessels that they had been 
able to get back to harbour at all after the 
extraordinary damage they had received. 
In war time, money was unlimited to pay 
for repairs in private yards. In peace time, 
however, there was the limit of the Naval 
Estimates and the money votes which had 
to be forecasted a year in advance. There- 
fore, it was not always possible to put work 
into private yards because of the inability 
to get a firm figure for the work. Therefore, 
in peace time the repairs to naval vessels 
had been almost entirely limited to the 
Government Dockyards, whilst new con- 
struction was given to private firms. 


(T'o be continued) 








Obituary 





PROFESSOR E. G. COKER 


Professor E. G. CoxrEr, whose death, 
after a long illness, occurred last week, held 
in succession chairs of engineering in McGill, 
Finsbury, and London University. He was 
an F.R.S., received many awards from the 
learned societies, and published one notable 
book. But he was never amongst the great 
professors of science and technology, never 
to be counted with the masters of the past 
or those of more recent times. Of a modest, 
rather retiting, disposition, he lacked the 
personality to which great leaders owe so 
much. He was, we suspect, happiest in his 
laboratory. But if he is not to be found in 
the company of the illustrious teachers, he 








gave to the world one laboratory method 
which has been of inestimable value for the 
visual examination of the distribution of 
strain. Using models cut from cellulose 
material and passing polarised light through 
them, he was able to show by the colour 
bands the distribution of stresses and estimate 
their value. His demonstration by these 
means of the strains that occur in the 
neighbourhood of re-entrant angles has done 
more than volumes of mathematics to make 
engineers aware of the importance of rounded 
contours or fillets, whilst a similar demonstra- 
tion of the strains in the teeth of gear wheels 
had in its day a marked influence on the 
design of gears. It was on this subject— 
photo-elasticity—that he wrote, in 
collaboration with Professor Filon, F.B.S., 
Professor of Applied Mathematics 
Mechanics, the book to which we have 
already referred. But if he wrote only one 
important book, he was the author of many 
notable papers and the recipient of prizes 
and medals. In 1911 the Institution of Naval 
Architects gave him its Gold Medal, in 1921 
he won the Telford Medal of the Institution 
of Civil Engineers, and in the next year the 
Thomas Hawksley Medal of the Institution 
of Mechanical Engineers, two medals were 
given him by the Franklin Institute of 
Philadelphia, and in 1936 the Rumford Medal 
of the Royal Society was won. He held the 
chair of Civil and Mechanical Engineering in 
the University of London for twenty years, 
from 1914 to 1934, when, on his retirement, 
the Senate conferred on him the title of 
Professor Emeritus. For a good many years 
he sat on the Council of the Institution of 
Mechanical Engineers, where his quiet, 
unassuming ways and sterling merits won 
him many friends. 

Professor Coker was the son of a Wolverton 
man, where he was born in 1869, and gained 
workshop experiences in the works of the 
old London and North Western Railway. 
He won a Whitworth Exhibition and a 
Whitworth scholarship, and went to the 
Royal College of Science in Kensington, and 
then to Edinburgh and Cambridge, where he 
distinguished himself. There followed his 
appointment as Associate Professor of Civil 
Engineering at McGill, and the long and 
useful professorial life which we have already 
reviewed. 


SIR JAMES DEVONSHIRE 


ELECTRICAL engineers will learn with regret 
of the death at his home, Wildcroft Manor, 
Putney Heath, on Saturday, April 13th, of 
Sir James Devonshire. Sir James, who was 
born in 1863, was the fourth son of the late 
Mr. Thomas Harris Deyonshire, of 1, 
Frederick Place, Old Jewry, E.C., and 
Mill Gap, Eastbourne. He received his early 
education at Eastbourne and Shrewsbury, 
and studied electrical engineering at the City 
and Guilds Engineering College, South 
Kensington. In the course of a long and 
distinguished career Sir James served as 
a member of the Board of Trade Electrical 
Trades Committee, and subsequently on the 
Electric Power Supply Committee. He was 
a member of the Institution of Electrical 
Engineers, and from 1923 until 1926 was 
Vice-President of the Institution. The 
following year he was made a member of 
the Central Electricity Board, on which he 
did valuable work from 1927 to 1936. He 
also served on the Council of the Incorporated 
Association of Electric Power Companies, 
and was a Member of the Institute of 
Transport. Among other appointments he 
was the Chairman and General Manager of 
the North Metropolitan Electric Power 
Supply Company and its allied concerns, 
and was also Director and Chairman of the 


and | 





Bedfordshire, Cambridgeshire, and 
Huntingdonshire Electricity Company and 
the Newmarket Electric Light Company. 
For some time he was Chairman and 
Managing Director of the Northmet Power 
Company. His death is the first to occur 
among those who have served on the Central 
Electricity Board. His charm of manner 
and personality made for him many 
friends, and his death will be widely 
regretted. 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 





LOCOMOTIVE DEVELOPMENTS 


Sr.—In your issue of December 7th, on the 
subject of the P.R.R. 4-444, I think the real 
reason for this wheel arrangement is the Horse- 
shoe Curve. Many years ago, I read a reply in 
the ‘‘ Light of the Lantern’”’ columns of the 
American Railroad Magazine that the Pennsyl- 
vania found that a 4-8-2 with wheels bigger 
than 73in. could not readily negotiate this 
section. This is the solution: the 444-4 is 
really a 4-8-4, and the 44-64 with 77in. 
wheels really a 4-10-4. In Devonshire, the 
old Plymouth and Dartmoor Railway had two 
such curves, just above Riverford Viaduct, 
taking nearly three miles to get across what 
the Tavistock Railway (now G.W.) crosses in 
about }-mile, but this is mainly the “ staircase ”’ 
that the old “‘ mazy track” climbed up on top 
of Roborough Down. 

I hope Mr. Hawksworth will be able to rebuild 
one or two “Castles” as two cylinder, 80in 
versions of his new 1000 class. No man could 
ever accuse the old “Saint ” class of lack of 
speed. I hope also, that the G.W. engines will be 
given names more akin to the country through 
which they run. 

“Rob Roy ,” “ Quentin Durward,” “ Talis- 
man,” ; why not “Tom Fagus,” “ Gurt Jan 
Ridd,” and ‘“ Uncle Tom Cobleigh.” And I 
have no doubt that the other districts served 
by the G.W. Railway could also furnish names. 
Fine old Scottish names on engines running in 
Scotland, why not fine old English names on 
an English line, and Welsh names for the engines 
working in Wales ? 

Edw. H. Josti1n, 

Brisbane, Queensland, 

February 14th. 


FEDERATION AND AMALGAMATION 


Sm.— I am glad to see that the Automobile 
Engineers have amalgamated with the Mech- 
anical Engineers, and that the agreement to 
unite has been sealed and exchanged, and the 
resolution for the amendment of the Charter 
and By-laws placed before the Privy Council. 

I hope that all engineering bodies will follow 
this example and by amalgamation or co- 
ordination raise their status to correspond with 
their ever-increasing services and responsi- 
bilities. 

I also note that in the report of the Associa- 
tion of Certified Accountants, it is stated that a 
scheme is now in an advanced stage of prepara- 
tion for the coordination of the Accountancy 
Institutions represented on the coordinating 
committee, and that in the very near future, 
concrete proposals agreed to by the Councils of 
those bodies will be laid before them for 
approval. 

These are encouraging signs that at last the 
professions are awakening to the duty of co- 
operating for the public good as well as their 
own. 

A. W. CRAMPTON, 

London, N.W.6, April 15th. 
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The Evolution of a Tank 
Transmission* 


By H. E. MERRITT, M.B.E., D.Sc. (Eng.), 
M.I. Mech. E.t 


(Continued from page 344, April 12th) 
, VARIABLE-SPEED ARRANGEMENTS 


Tue first class represents attempts to 
approach ideal conditions by stepless variable- 
speed drives or arrangements. None of these 
has yet proved entirely satisfactory, and most 
have been failures, but there are still unde- 
veloped possibilities. 

Independent Engines.—It is easy to see how 
the idea of using a separate engine to drive each 
track can have arisen, but Fig. 2, ante, shows 
it to be unsound. 

Independent Electric Motor Drives.—The 
machines B, Do, and Dj; of Fig. 2 could be 
electric machines, but the horsepowers with 
which they must deal make them impossibly 
large, heavy, and inefficient. The scheme has 
been tried, the enthusiasm of electrical engi- 
neers for electricity having caused them to over- 
look the possibility of using mechanical re- 
generation. A better way is mentioned later. 


DIsconTINUOUS MECHANISMS 


It does not require a detailed knowledge of 
track forces and motions to perceive that, when 
steering, the inner track must move more slowly 
than the outer; from this it is a short step to 
the conception of disengaging the inner track 
and reconnecting it to a drive giving a lower 
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Fic. 3—Geared Steering 


speed. All such arrangements may be grouped 
under the heading of “‘ discontinuous.” 

Clutch-and-Brake Steering.—In this arrange- 
ment the alternative speed is zero. Each track 
drive has a clutch and brake. When, say, the 
clutch for the inner track is disengaged, all the 
propulsive effort is transferred to the outer 
track, and if this is not sufficient to cause 
slewing the inner track may be retarded by its 
brake. But if the coefficient of adhesion is high, 
the force exerted by the outer track will not be 
sufficient for the requirements of a sustained 
turn and the retarding force which the inner 
track must exert will then need to be greater. 
Under the conditions assumed for our hypo- 
thetical tank, and further assuming that it has a 
500 H.P. engine, the steering brake at the com- 
* mencement of a turn would have to absorb and 
dissipate energy at the rate of 1950 H.P. with 
@ corresponding retardation of the tank of 
8-75ft. per second per second. The presence of 
discontinuity in the steering cycle is also object- 
tionable from the point of view of control, 
particularly in the case of a fast machine, and 
can give rise to ‘‘ reversed steering.” 

Geared Steering.—This represents the next 
derivative in the discontinuous class; Fig. 3 
represents the arrangement diagrammatically,’ 
although in practical embodiments epicyclic 
gears have been used. A is the prime mover, 
B the change-speed gear for propulsion, and C 
a cross drive. If the clutch Dj, which transmits 
the normal drive, is disconnected, the inner 
track is freed and it may be driven at a lower 
speed by engaging the clutch E;. If the inner 
track were working alone, this would result in 
the application of an increased tractive effort 
in the forward direction, but in the case of the 
tank, for the reasons already explained, the 


* Institution of Mechanical Engineers, April 5th. 
Abridged. 
+ Nuffield Mechanizations, Ltd., Birmingham. 





clutch E; now transmits power from the inner 
to the outer track. 

As the difference in the alternative gear 
ratios is reduced, the rate of loss of power in the 
clutch when beginning a turn is correspondingly 
diminished. Further, when slip of the clutch 
ceases, the radius of turn assumes a definite 
value; if this is made large enough to give 
small power loss and good road behaviour, 
supplementary track brakes are necessary in 
order to permit skid turns in confined spaces. 

Multi-Geared Steering.—Fig. 4 shows diagram- 
matically an extension of the principle to the 
complete transmission. From the engine A the 
power is taken via a cross drive B to two change- 
speed gear-boxes Cy, and C; and thence to final 
drives Dy, and Dj. If Cy and Cj were positive 


HARE RSERRR RRR 


& 











[=m 








Cc 


Bede bd | 


Swain se. 














LL 


“THE ENGINEER” 





Fic. 4—Multi-Geared Steering 


infinitely variable transmissions, this would 
represent an ideal solution, since by suitable 
means for controlling the ratios in the two 
variable units the requirements of both pro- 
pulsion and steering would be met. The 
variable units would, however, have to transmit 
not only the engine power, but also all the 
regenerated power (Fig. 2) and this is a serious 
disadvantage. 

If Cy and C; are based on ordinary toothed 
gears, each speed must be engaged by friction 
clutches or brakes, and between each pair there 
will be a discontinuity. 


SmmeLeE DIFFERENTIAL MECHANISMS 


To drive the tracks by a simple differential 
and to apply a brake in order to slow down the 
inner track is at once the simplest and the worst 
of all arrangements. If it were applied to our 
hypothetical tank of 500 H.P., the brake at the 
instant of commencing a turn would have to 
absorb one-half the power of the engine, plus 
2600 H.P. from the inner track ; and this track 
would be so near to the point of longitudinal 
skidding that steering would be uncontrollable. 
The only technical point in its favour is that it 
avoids discontinuity, and that the slewing 
moment is proportional to the torque exerted 
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Fic. 5—Geared Differential of the ‘‘Cletrac”’ 
Transmission 


by the steering brake; but other mechanisms 
give this result without the disadvantages. 

The Geared Differential By adding supple- 
mentary gears to a simple differential it can be 
arranged that when slip of the controlling 
friction element ceases the inner output shaft 
can be brought, not to rest, but to some desired 
fraction of the mean speed. The best known of 
this type is the (American) ‘“ Cletrac”’ trans- 
mission, shown. diagrammatically in Fig. 5. 
This normally acts as a simple differential, in 
that when not steering, it divides the pro- 
pulsive effort equally between the two tracks ; 
but if the steering brake drum C; is brought to 
rest, the output shafts B; and B, rotate at a 
ratio determined by the expression 





(1+A)/(1—A), and it can easily be shown 


that A is the ratio of the speed of Bj to that of 
Ci when the differential casing is fixed. 

Although it comprises a complex epicyolic 
train, the mechanism shown in Fig. 6 is king. 
matically equivalent to that of Fig. 5. The op} 
differerice is that the result is produced p 
brakes instead of by clutches. If, for example 
the clutch C; is applied to couple the gear L; 
with the output shaft Bi, the train H-J-K;.1; 
will reduce the speed of Bi, whilst the speed of 
B. will be increased by the same amount by 
the action of the differential gears. 

From the point of view of the steering process, 
the behaviour of this mechanism is typical, 
When the driver decides to make a turn, he 
commences to apply force in order to engage the 
clutch Cj. The effects of doing this are twofold 
first, slip at the clutch absorbs power which 
must be supplied by the input shaft A; and 
secondly, equal and opposite torques are super. 
imposed on the shafts Bo and By. When the 
combination of these torques reaches a value 
sufficient to overcome the slewing resistance, 
the vehicle will start to turn with an angular 
acceleration proportional to the excess of 
slewing couple. But as the angular velocity of 
the vehicle increases the relative speed of the 
clutch members diminishes and when this 
becomes zero the minimum radius of turn is 
reached. For all radii of turn greater than this, 
steering is by “ force control,’ but when clutch 
slip ceases it is by “ speed control.” 

That the application of clutch torque (or 
brake torque in any equivalent mechanism) 
produces equal and opposite increments of 
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Fic. 6—Geared Differential with Clutches 


torque on the output shafts is easily proved, and 
a further theorem of interest is that at the 
instant when a turn is about to commence the 
rate of loss of work in the friction member is 
equal to the steering power when a turn is 
being executed with zero slip of the clutch. 

Reverting to numerical illustration, suppose 
that a geared differential giving a value of 
A=0-3 were applied to our imaginary tank. 
Then from equation (4) R=27ft. and the 
steering power when making a turn of this 
radius is, from equation (5) H;=860 H.P., 
and this is the rate at which heat is generated 
at the brake when the turn begins. Although 
much better than the clutch and brake, this loss 
is still rather high because, since there is only 
one minimum radius of turn, it must be made 
small enough for general use and this requires a 
relatively high value of A, to which the 
steering power is proportional. 


CouPLeED DIFFERENTIALS 


The classic double differential (Fig. 7) has 
interesting properties and opens up many 
possibilities for tank steering mechanisms. The 
output shafts C, and C; being driven by either 
or both of the input shafts A and G, then the 
sum of the speeds of C, and C; is proportional 
to the speed of A, and their difference is pro- 
portional to the speed of G. 

If, therefore, such a mechanism were applied 
to a tank transmission, the essential elements 
would be as shown in Fig. 8, namely :—A, the 
prime mover ; B, a generator transforming the 
power into a form in which it can be trans- 
mitted and distributed; C and D, control 
elements directing power to E, a propulsion 
motor, and to F, a steering motor; G, a double 
differential in which the “‘ sum ” shaft is driven 
by E and the “ difference ” shaft by F. 

Although the torque distribution in a coupled 





differential depends upon the torques applied to 
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the input shafts, the torques that it is possible 
to apply to those shafts depend upon the nature 
of the external resistance. When applied to a 
tank transmission, and ed as in Fig. 8, 
all the torque that can be applied by the pro- 
pulsion motor E can be absorbed by the output 
shafts in overcoming tractive resistance or pro- 
ducing acceleration. It will, however, be appre- 
ciated from what has already been said that the 
behaviour of the steering motor F will be 
determined by the external mechanics of the 
tank, for it produces equal and opposite torques 
on the output shafts and cannot rotate until 
those torques are sufficient to overcome the 
slewing resistance. Thereafter the angular 
velocity of the tank will be proportional to the 
8 of the steering motor. 

This system, in principle, offers the best 
possibilities of applying electrical or hydraulic 
transmission because, among other things, all 
the regenerated power passes across the 
differential; the motors need not act as 
generators and are called upon to deliver only 
the net powers required for: propulsion and 
steering respectively. But a nice point arises in 
regard to control. If the type of motor, or 
method of control, regulates only the torque 
and not the speed of the motor, steering is still 
by force control and the only (possibly) valid 
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Fic. 7—The Double Differential 


reason for embarking upon such a complex 
steering system has then been sacrificed. 

Double Differential with Mechanical Trans- 
mission.—Replacing the ideal elements B-C-D- 
E-F of Fig. 8 by mechanical devices, based on 
the use of gears and clutches, leads to the 
arrangement of a prime mover, a transfer 
drive, and change-speed gears for propulsion 
and steering respectively. The minimum 
requirement of the steering gear-box is that it 
shall give one speed in either direction, engaged 
by friction; and as in the case of the geared 
differential, the friction member must exert 
enough torque to cause the slewing resistance 
to be overcome and must dissipate the steering 
horsepower at the instant of commencing a turn. 

But there is an important difference between 
this mechanism and the geared differential. 
The angular velocity of the tank now depends 
only upon the output speed of the steering 
gear-box, whilst the mean forward speed is 
proportional to the output speed of the pro- 
pulsion gear-box ; if the latter speed diminishes 
whilst the angular velocity remains unaltered, 
the radius of turn likewise diminishes. Thus a 
smaller minimum radius of turn can be achieved 
in low gear than in high gear, whilst the steering 
power, other things being equal, is constant at a 
given engine speed and independent of the pro- 
pulsion gear engaged. 

Continuing the numerical example, suppose 
that such a mechanism is arranged to give a 
value of A=0-08 in top gear at Vm=30ft. per 
second. Then R=10lft. and H,;=230 H.P., 
when, as in all the previous examples, .=0°8. 
This value of R is quite suitable for driving on 
main roads, whilst the reduction in steering 
power as compared with the other mechanisms 


brake design but avoids excessive deceleration 
while turning. 

An experimental transmission made on this 
principle to the author’s design, shown diagram- 
matically in Fig. 9, combines in one casing the 
propulsion change-speed gear, the right-hand 
and left-hand steeering clutches, and the double 
differential. The input shaft A drives a 
primary shaft B and thence a secondary shaft C 
through a number of alternative change-speed 
gear pairs engaged by dog clutches. Each end 
of the shaft C drives the annulus D of an 
epicyclic train, the planet carrier of which is 
coupled to the output shaft, whilst the sun 
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Fic. 8—The Double Differential Applied to Tank 
Transmission 


gears F are coupled through balance gears 
G-H-G. The balance pinion H can be rotated 
in either direction at will by engaging the 
appropriate steering clutch K, which engages 
a drive from one of the pinions J on the primary 
shaft. The effect of the epicyclic trains is 
therefore to give to the output shafts speeds 
made up of a positive component proportional 
to the speed of the secondary shaft, and 
respective positive and negative components 
proportional to the speed of the primary shaft. 
In this arrangement the steering power is 
delivered by the pinion H, whilst the regenerated 
power passes from the inner epicyclic through 
the transfer gears and secondary shaft to the 
outer epicyclic. The change-speed gears trans- 
mit only the power of propulsion. 


THe TRIPLE DIFFERENTIAL 


This mechanism, devised by the author, is 
shown in Fig. 10 in the approximate form in 
which it has been applied to the majority of 
British tanks built since 1940. This arrange- 
ment represents the simplest form in which the 
circuit of three differentials could be applied 
mechanically and was devised to fit into the 
limited space available. It has furthe: unde- 
veloped possibilities, but in the form illustrated 
it combines the performance characteristics of 
the mechanism of Fig. 9 with mechanical 
simplicity and small bulk. 

Its action is as follows :—The input shaft A 
drives a primary shaft B of hollow construction. 
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IFiG. 9—Combined Double Differential and Change- 
Speed 


SWAIN SC. 


Externally, shaft B is geared to a secondary 
shaft E by alternative pairs of change-speed 
gears and shaft E also carries and drives the 
annulus gears F', and F, of the output epicyclic 
trains. Within the primary shaft is a differential 
C of the spur gear type which drives the half- 
shafts D, and D,, and the half-shafts drive the 
sun gears of the output epicyclic through the 
steering trains, each of which includes an inter- 
mediate gear. The output shafts G, and G, 
are connected to the planet carriers of the 
epicyclics whilst the respective sun gear shafts 
carry steering brakes J, and J. 


shafts move at equal speeds made up of two 
components combined by the epicyclics. They 
are @ component derived through the annulus 
gear and proportional to the speed of the 
secondary shaft, acting in a forward or positive 
direction, and a component derived through the 
sun gear and proportional to the speed of the 
primary shaft—this component is negative 
because of the presence of the intermediate gear 
in the steering train. The overall gear ratios 
are therefore modified by the presence of this 
negative component and have a wider spread 
than the ratios of the change-gear pairs them- 
selves ; and if the secondary shaft is locked the 
negative component acts alone to give a reverse 


m 


In order to steer, one steering brake, say, Ja, 
is applied. Ifthe drum J, is brought to rest, the 
speed of the primary shaft remaining unchanged, 
the negative component of speed received by 
G, from its sun gear vanishes, and G, speeds up 
by that amount. Owing to the action of the 
differential C, the sun gear associated with 
output shaft G, rotates at twice its previous 
speed and doubles the negative component 
applied to G,, which in consequence slows down 
by the same amount that G, speeds up. The 
effect of steering in different forward gears is 
the same as in the case of Fig. 9; the angular 
velocity of turn and the steering power are pro- 
portional only to the speed of the primary 
shaft and the radius of turn increases in the 
higher gears. When reverse gear is engaged the 
effect of steering is to lock one track and the 
vehicle executes a skid turn. It is curious to 
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Fic. 10—The Triple Differential 


note that if the change-speed gear-box is in 
neutral the steering brake drums continue to 
rotate with the primary shaft, and if a steering 
brake is operated the effect is to apply equal and 
opposite torques to the output shafts. The tank 
then makes a pivot turn. 

The radii of turn and the steering horsepower 
absorbed by the steering brake at the com- 
mencement of a turn are the same as those 
calculated in the numerical example for the case 
of the double differential. The power flowing 
across the primary differential is equal to the 
power actually expended in track skid and the 
regenerated power takes the shortest possible 


.|path—from the inner epicyclic across the 


secondary shaft to the outer epicyclic. In view 
of the large regenerated power, the high effi- 
ciency of this path is an advantage. The change- 
speed gears have to transmit more than the 
propulsive power, because power flows from the 
sun gears to the primary shaft; but since the 
negative component which causes this also has 
the effect of increasing the speed and reducing 
the torque on the secondary shaft, the gear 
stresses are not increased. These features may 
be of interest to students of mechanisms. 








Trix Sratistics.—Publication of the statistical 
bulletin of the Tin Research and Development 
Council has recently been revived. The statistical 
office of the tin industry is situated at The Hague, 
and on this account the bulletin ceased publication 
when the Germans occupied Holland in 1940. 
Regarding the world’s tin smelting capacity, the 
bulletin indicates that owing to war damage, both 
in the Far East and in Europe, world capacity will 
probably show a temporary decline, although the 
Arnhem smelter and the Penang smelter are well 
on the way to resuming normal operations. Against 
this loss can be set the establishment of the large 
smelter at Texas City, which has a capacity of 
50,000 tons. At the present time, at any rate, it 
can be assumed that the smelting capacity available 








discussed not only eases the problems of steering 





In forward straight-line motion the output 


is well in excess of world production. 
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H.F. Units for Preheating 
Moulding Materials 


THE preheating of moulding powders by 
subjecting them to high-frequency alternating 
magnetic fields is a familiar process, in which 
the dielectric loss of such materials is turned to 
good account by generating the required heat 
within the material comprising the charge. 
This process, which is characterised by easily 
controlled and uniform heating of the charge, 
is being widely adopted, and we have received 
some interesting information regarding a range 
of equipments designed and manufactured for 
this class of work by Ferranti, Ltd., in collabora- 
tion with Wild-Barfield Electric Furnaces, Ltd., 
Elecfurn Works, Watford By-Pass, Watford, 
Herts. Owing to variations in conditions that 
may be encountered in moulding shops and in 
the characteristics of moulding materials, it is 
difficult to quote typical figures of the outputs 
that may be obtained. It may be stated, how- 
ever, that, under average conditions of tem- 
perature rise and moisture content, standard 
units are available with capacities of the order 
of 4 0z., 90z., and 18 oz. of preheated material 
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PREHEATING UNIT 


per minute, but that in favourable circumstances 
much higher outputs can be obtained. 

typical unit, which is illustrated here, is 
the model 7 BDPX, having a nominal output of 
18 oz. per minute, rated at 7 kW input when 
fed from a 200-250 volts, single-phase, 50-cycle 
supply. This supply is controlled by a main 
switch on the front of the cubicle and energises 
a step-up transformer and rectifier valves 

to give full-wave rectification to an 
oscillator, from which connections are taken 
directy to a pair of plated heating electrodes, 
24in. square., housed in the preheating chamber. 
The latter is provided with a hinged lid which 
is spring-loaded and opens automatically on 
release of a solenoid-operated catch at the end 
of the predetermimed heating period. The upper 
electrode is fixed to the lid and swings upwards 
when the lid is opened, thereby facilitating the 
insertion and removal of the charge. A hand 
wheel on the top of the lid provides a means of 
adjustment for the upper electrode, whereby 
the clearance between the two electrodes can 
be varied up to a maximum of 5}in., so that the 
equipment can be used efficiently with charges 
of various depths. The lower electrode is 
carried on high-frequency insulators at a con- 
venient height for working. 

Jarm air from the valve-cooling system is 
introduced into the preheating chamber to 
assist in the removal of water vapour produced 
during the heating up of the preforms or 
powders. Inspection lights are fitted in the 
chamber to allow examination of the charge 
during heating. The oscillator is fully screened 
to prevent radio frequency interference, and 
panels are provided at the rear and sides of the 


cubicle, giving access to the electrical com- 
ponents. 

In use, the desired number of preforms or 
quantity of moulding powder is placed on the 
lower electrode. For the initial charge it is 
necessary to adjust the upper electrode to the 
required spacing when the lid has been closed. 
The only further initial adjustment is the setting 
of the process timer and input control to give 
the desired time and rate of heating to suit the 
duration of the moulding cycle. Once these 
initial settings have been made, no further 
change is required so long as the same type and 
quantity of charge is being dealt with. 

After the charge has been loaded, the lid 
lowered, and the radio-frequency power 
switched on, the process is automatic. At the 
end of the heating cycle the power is auto- 
matically switched off by the process timer, 
the lid of the preheating chamber is automatic- 
ally opened, and the charge may be removed 
and placed in the mould. As soon as the lid 
is open, all interior parts become isolated elec- 
trically by means of suitable interlocks. To 
simplify operation of the equipment, the number 
of instruments and controls has been reduced 
to the minimum required to ensure efficient 
working, coupled with the safety and protection 
of the operator and the apparatus itself. The 
process timer control, main switch, and filament 
control knob are conveniently situated below 
the preheating chamber, while the appropriate 
high-frequency circuit-indicating meters are 
fitted on the upper panel. 

Moulding materials change in electrical 
characteristics as they are heated up, and with 
preset fixed-input controls the power applied 
to the charge tends to increase as the tempera- 
ture rises. It is necessary therefore in non- 
automatic sets (such as the one just described) 
to adjust the controls initially so that at no 
time during the heating cycle does the output 
current exceed the maximum permissible value. 
Under certain conditions this may mean that 
production falls below the optimum value 
unless the input control is adjusted manually 
during the preheating cycle. 

To meet such conditions the makers have 
developed a unit known as the 4 ADP, which 
is similar in principle to the mode! illustrated, 
but incorporates a device to ensure that, after 
the input power has been set at any desired 
value up to the maximum permissible, this 
input will be maintained automatically, irre- 
spective of any changes in the electrical charac- 
teristics of the material being heated. Such a 
unit has a nominal output of 9 oz. preheated per 
minute, but this figure can frequently be 
improved upon by judicious use of the auto- 
matic input control to obtain the maximum 
possible production. 








A Stoker-Fired Furnace Control 
System 


A systTEM of control has been developed by 
the Wellman Smith Owen Engineering Corpora- 
tion, Ltd., of Victoria Station House, London, 
8.W.1, by which a stoker-fired furnace may be 
operated automatically to a high degree of 
precision as regards temperature and con- 
ditions of atmosphere. It is known as the 
‘* Wellman-Lindars ” system, and is designed 
to maintain an even furnace temperature 
indefinitely by balancing air flow and rate of 
fuel feed. As the combustion rate is varied 
only with the furnace temperature conditions, 
consistent production is effected with a resultant 
economy in fuel consumption. 

Briefly, the apparatus consists of a thermo- 
couple and a temperature controller registering 
the furnace temperature, and in the event of 
any deviation from the required temperature 
an air valve controlled by the latter increases 
or decreases the air flow. Air flow is measured 
by an orifice coupled to an air/fuel ratio con- 
troller, which determines the working time 
cycle of the stocker motor and assures that the 
rate of coal fed is proportional to the air flow to 
the furnace. 

In the controller, which gives infinitely vary- 
ing fuel feed according to the air supply, is 





an air flow measuring device and a timing 


es 


equipment controlling the coal feed. The air flow 
is measured by a differential diaphragm exerting 
a force on an adjustable lever balang; 
system, so designed that the force exerted 
the diaphragm is exactly balanced by th 
opposing force set up by the lever system, By 
this arrangement the system is in equilibriy 
for any particular value of differential pressure 
corresponding to a particular air flow. A ch 
of air flow, through the medium of contro] 
exerted upon the air valve by the temperature 
controller, upsets the equilibrium of the dia. 
phragm and a small movement of the lever 
system takes place. This movement makes one 
of two electrical contacts, depending on whether 
the air flow has increased or decreased. When 
contact is made servo mechanism modifies the 
position of the lever balancing system until the 
force exerted by it is again equal to the new force 
occasioned by the diaphragm. The lever 
system is coupled to an electric timing device, 
which causes the fuel feed driving motor to 
operate for a proportion of a minute correspond. 
ing to the percentage air flow recorded by the 
controller. 

The variation in the rate of fuel feeding is 














ARRANGEMENT OF INSTRUMENT PANEL 


carried out on a one-minute time cycle basis— 
that is, for maximum rate of feed the stoker 
motor runs continuously, for half feed it runs 
for thirty seconds, and stops for thirty seconds. 
It is stated that by this method of time cycle 
control it is possible to get the effect of infinitely 
varying feed, without causing fluctuations in 
the combustion conditions due to the fact that 
the fire itself exerts a buffer effect. With a 
longer time cycle small variations in the furnace 
atmosphere would be apparent. The instru- 
ment incorporates means for adjusting the air- 
fuel ratio to suit the bulk density and calorific 
value of fuel. 

In addition to the automatic controller, the 
apparatus includes a controller, which is 
provided with similar timing mechanism, but 
is arranged to be adjusted by hand. It permits 
hand control during lighting up and shutting 
down of the furnace or may be used if the auto- 
matic equipment fails. On it, a clearly marked 
rotary switch enables the operator to select 
manual or automatic working. It has an “ off” 
position, which shuts down the whole of the 
coal feed mechanism. 

The control system may be applied to any 
existing stoker-fired furnace. The neat 
arrangement of its instrument panel may be 
seen in the accompanying illustration. 








G.W.R. Brancw ReEoPenine.—The Great 
Western Railway’s branch line from Wrexham to 
Ellesmere is to be reopened for passenger traffic on 
May 6th. It was closed in 1940 to accommodate the 





Royal Ordnance Factory at Marchwiel. 
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American Engineering News 


Four-Cylinder Duplex Freight Locomotive 


Following its successful introduction of 
the four-cylinder duplex locomotive for fast and 
heavy passenger trains, the Pennsylvania Rail- 
yoad has introduced a freight locomotive of the 
same type, but with variations.- In the duplex 
locomotive there are four cylinders, with each 
pair driving an independent group of wheels, 
The passenger engine is of the 44-44 class. 
The freight engine has three important varia- 
tions. In the first place, it has the peculiar 
wheel arrangement of 4-4-6-4 ; that is, the first 
group of driving wheels has four wheels, while 
the second group has six wheels. In the second 
place, the cylinders are of different sizes. In 
the third place, each pair of cylinders is forward 
of its group of wheels, while in the passenger 
engine the two pairs are at opposite ends of the 
frame. The maximum speed is‘60 m.p.h. The 
equipment includes a booster engine and a 
mechanical stoker. There is also a device which 
automatically stops any tendency of slipping of 
either group of driving wheels and brings it back 
into step with or to the same speed as the other 
group. The big tender is carried on a pair of 
eight-wheel bogies. Leading dimensions of this 
notable locomotive are as follows :— 


Cylinders— 

Forward 19}in. by 28in. 

Rear 23}in. by 29in, 
Driving wheels 5ft. Qin. 
Tractive force sth Len 100,800 Ib. 
Tractive force with booster ... 115,800 Ib. 
Weight-— 

Ondrivers ... ... 196 tons 

On leading bogie... 48 tons 

On rear bogie... 66 tons 

Of engine 310 tons 

Of tender 212 tons 
Wheel base— 

Driving... 26ft. 4in. 

ee 53ft. 3in. 

Engine and tender 107ft. 7in. 
Boiler— 

Pressure 300 Ib. 

Diameter eee 8ft. 2in. 
Combustion chamber, length 10ft. 4in. 
Tubes, length ... 21ft. 
Heating surface— 

two box and chamber 725 sq. feet 
Tubes and flues ... 6,000 sq. feet 
Total evaporating 6,725 sq. feet 


2,930 sq. feet 
19,000 gallons 
40 tons 


Superheating 
Water in tender 
Coal on tender 


American Irrigation Works 


While the main purpose of the U.S. 
Bureau of Reclamation is the reclamation of 
arid and semi-arid regions by applying irriga- 
tion, its works and activities cover a wide 
scope, since the water stored in its huge reser- 
voirs, created by the damming of rivers, is 
utilised also for hydro-electric power develop- 
ment, flood controls, municipal water supply, 
and even for the assistance of inland navigation. 
Thus, besides building 179 dams, the Bureau 
has built some 16,000 miles of canals, 347 
tunnels, 200,000 canal structures, 5000 miles of 
ditches and drainage channels, 13,700 bridges, 
23,620 culverts, 6000 flumes, and 331 pumping 
stations. The storage reservoirs have a capacity 
of 66,559,000 acre-feet, and serve thirty-one 
hydro-electric plants having an aggregate 
capacity of 2,500,000 kW. More than four 
million acres of land are served by irrigation 
facilities. For post-war extension there are 
420 projects already under construction or 
planned, while more than a hundred are 
authorised for the future. With all these com- 
pleted nearly 11,000,000 additional acres may 
be irrigated, sufficient for approximately 200,000 
farms. Under the terms of the new treaty 
with Mexico, the Davis dam on the Colorado 
River will be built to regulate the flow of the 
river at the international boundary. The 
Anderson Ranch dam, half completed, will be 
456ft. high, the highest earth-fill or embankment 
dam in the world; beside irrigation it will 
serve flood control, silt retention, and power 
development. A score of dams are now in 
various stage of planning or construction, as 


length. Work is nearly completed on the Con- 
tinental Divide tunnel, 13 miles long, which 
will bring water from streams on the western 
slope of the Rocky Mountains to irrigate large 
areas of land on the eastern slope. 


City Terminal Authority 


In view of the heterogeneous con- 
glomeration of terminals for railways, buses, 
motor lorries, ships, and aeroplanes at Chicago, 
study is being made for the organisation of a 
city terminal authority to control and operate 
all the various terminal facilities. As a railway 
centre, Chicago has a score of lines served by 
six main passenger stations, innumerable local 
and suburban stations, 160 freight yards, 70 
freight stations, and several switching and 
industrial lines. Passenger trains in and out 
average 1500 daily. As each successive railway 
built its line into the city, it located and planned 
its route without regard to existing or prospec- 
tive roads, with the result that the present 
situation presents a maze of tracks crossing and 
intersecting in all directions. There are several 
bus stations and motor freight stations, with 
others planned, as well as new airports for 
passenger and freight transport. Cargo ships 
serve coal and grain yards, or deliver ore to 
steelworks. Passenger ships berth mainly at 
the mouth of the river, the city’s pier for 
shipping and recreation having been taken 
over by the United States Navy for war 
services. It is to be given back to the city in 
1946. Study of this situation began in 1944, 
with conferences between the city and railway 
authorities, but with so many conflicting 
interests, it was evident that no universal 
acceptance of any definite scheme could be 
expected. The solution is thought to be in the 
organisation of a municipal ‘“ authority,” or 
corporation, operated by the public for the 
benefit and convenience of the public. It would 
be managed by a board of commissioners, com- 
parable with the directors of a company. Its 
purpose would be to acquire, build, and operate 
(or lease for operation) all terminal facilities 
for railways, motor bus, and lorry lines, ships, 
and aircraft. An example of an existing 
“authority” is the Port of New York Authority. 


Proprietary Purification Processes 


In the purification of water and sewage 
in the United States a large number of processes 
are being used, many of which are covered by 
proprietary patents and are actively promoted 
commercially. This situation has caused serious 
problems in obtaining designs that will provide 
sufficient competition for construction as to 
assure the lowest cost to the owner. Investiga- 
tion of this situation has been undertaken by the 
American Society of Civil Engineers, and is 
covered by a recent committee report. It is 
pointed out that a number of process patents 
are promoted by assignees who are in the busi- 
ness of manufacturing and selling plant equip- 
ment, and the practice has grown to such an 
extent as to threaten the effective or economical 
design and construction of the purification 
plants. Many of the patents are of minor 
importance, and few of them have been tested 
in the courts. When the designing engineer is 
made aware of the coverage of a patent, he has 
three alternatives. First, to accept the patent 
and subject his client to royalty payment and 
restriction of competition in the tenders ; 
secondly, to infringe the patent and so involve 
the possibility of expensive litigation ; thirdly, 
to avoid the patent by changes in process or 
design, although this may eliminate the use of 
some desirable process or equipment. In the 
conclusions of the report, the subject is not 
one for any action by the Society, but is one for 
investigation by the engineer for any specific 
plant. The engineer is responsible for the 
economy and effective operation of the plant, 
and it is both unethical and unwise for him to 
use as his own any plans or specifications fur- 
nished to him by the promoter or manufac- 
turer. He is under obligation to check the 
designs or claims, and must .engage consultants 
for this, if necessary, but the responsibility for 
results remains with the engineer. He must 


processes. In the committee’s opinion, the 
development of water treatment and sewage 
treatment rests squarely upon the engineering 
profession. 








Transformer Oils 





A sERIES of papers dealing with the subject 
of transformer oil was presented for discussion 
before a meeting of the Institute of Petroleum 
held at the Institution of Electrical Engineers 
in London on Tuesday, 9th April. In a short 
introductory address the Chairman, Mr. E. A. 
Evans (Vice-President of the Institute of 
Petroleum), pointed out that the meeting 
afforded a welcome opportunity for free dis- 
cussion and interchange of views between those 
who were concerned with the production and 
refining of transformer oil, and those represen- 
tatives of the electrical industry who were users 
of the finished product. The expression of these 
views upon matters of common interest con- 
cerning transformer oil would be particularly 
opportune since the British Standards Institu- 
tion were anxious to revise their specification 
for insulating oils. 

The first paper, read by P. W. L. Gossling, 
of W. B. Dick and Co., Ltd., contained a 
comprehensive survey of work done by the 
B.E.ILR.A. on transformer oil. J. Wood- 
Mallock, of Lobitos Oilfields, Ltd., then gave an 
outline of developments in the refining of trans- 
former oil, and referred to the extent to which 
the desirable and undesirable properties of the 
product could be controlled by the refining 
processes. Subsequent papers by P. George 
and A. Robertson of Cambridge University, 
and by E. A. Evans of C. C. Wakefield and 
Co., Ltd., reviewed the chemistry of the oxida- 
tion of transformer oil, and demonstrated 
clearly the advances made over the past ten 
years in an understanding of the complex mech- 
anism of these oxidation processes. Various 
aspects of the Sludge Test for transformer oils 
were the subject of two papers by C. H. Barton, 
of the Asiatic Petroleum Co., and by P. W. L. 
Gossling, respectively. 

The discussion was opened by E. T. Norris, 
who referred to the need for an investigation 
into the effect of insulating varnishes on the 
sludging and other properties of transformer 
oil. These remarks together with those of 
subsequent speakers in the discussion demon- 
strated effectively the value of this meeting 
and emphasised the benefits to be derived from 
the closest possible liaison between the producer 
and the user. 








A Rubber Bonded to Metal 
Exhibition 

An exhibition was recently organised in 
Luton, by Rubber Bonders, Ltd., of Dunstable, 
to put before engineers the latest technique in 
the desiga and production of rubber as applied 
to engineering. It dealt in particular with the 
process by which rubber is bonded to metal by 
brass plating of the metallic element prior to 
processing. The various stands and photo- 
graphs showed step-by-step the production and 
properties of natural and synthetic rubbers ; the 
preparation and brass plating of the metal parts; 
and the actual moulding process. Examples of 
the various types of engineering details using 
rubber - bonded-to-metal were exhibited. 
Amongst them were couplings ranging from mid- 
get couplings used on torque instruments up to 
marine couplings of 6000/7000 H.P.; engine 
mountings for automobiles, aeroplanes and 
tanks ; anti-vibration buffers and mountings, 
&c. A full-sized end view of a motor generator 
set weighing 42 tons, having a height of 13 ft., 
a width of 11 ft., with an overall length of 40 ft., 
was shown s@spended on sheer compression pads 
which took the displacement movement of the 
whole weight for a distance of fin. circumfer- 
entially. The firms’ new “ Jaru ’’ metal bonded 
bearings and oil seals were displayed, and the 
wide application of these new flexible bearings 
and oil seals and features of their design were 
enlarged upon. The bearings in principle con- 
sist of a metal surface formed by a series of 
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Coal Production 
Statistics relating to coal production 
in March, issued at the end of last week by the 
Ministry of Fuel and Power, show an average 
weekly output of 3,614,700 tons compared 
with 3,497,900 tons in February, and 3,529,000 
tons in March, 1945, when there were approxi- 
mately 20,000 more men at work in the mines. 
The number of wage earners on colliery books 
in March was 698,000, an increase of 900 over 
February, and voluntary absenteeism was 8-30 
per cent., compared with 8-51 per cent. in 
February and 6-05 per cent. a year ago. The 
overall output per manshift worked was 1-04 
tons in March, which was slightly higher than 
the February figure. The total tonnage lost in 
March is estimated at 56,400, of which 10,600 
tons were lost through disputes, and 43,800 tons 
on account of accidents, breakdowns and 
repair to machinery. 
Commenting on the figures, the Minister of 
Fuel and Power said last week that the weekly 
output for March was not enough. We had got 
through the winter with very little cessation 
of work in factories caused by shortage of coal, 
but very little was now being saved as there was 
an increase in the industrial demand. The 
Minister expressed a fear that he would have to 
start a new fuel-saving campaign, particularly 
in the summer, and also a campaign for fuel 
economy in industry, At least 700,000 men 
working regularly were needed in the mines. 

It was also announced last week that the 
executive committee of the National Union of 
Mineworkers had considered a proposal from 
the Ministry of Fuel and Power to free the 
industry from the Essential Work Order. The 
intention is, it is understood, not to free it 
altogether, but to substitute a Control of 
Engagements Order for the Essential Work 
Order. Consideration has also been given to 
the Minister’s offer to set up a committee com- 
prising officials of the Ministry, members 
designate of the National Coal Board, and 
representatives of the union to consider the 
five-day week amd extra holidays with pay. 


International Trade 


Addressing the National Union of 
Manufacturers on the subject of Britain’s 
future place in world trade, on Thursday, April 
11th, Sir Raymond Streat said two main forms of 
broad and genera! strategy were involved. One 
was usually called bi-lateral, and meant trade 
within confined and largely predetermined 
channels, and the other was called multi- 
lateral, and implied trade under a system 
substantially free from constraints, where con- 
sumption was permitted to arise and grow 
according to human desires conditioned by 
possibilities of production and distribution. 

Sir Raymond hoped that we had nét become 
so used to leaving things to the Government, 
and so enmeshed in the rigidities of war time 
control that we had temporarily lost the initia- 
tive to interest ourselves profoundly in the long 
view and in the ultimate consequence. He 
approved a policy on the part of the Govern- 
ment.of finding out what chances there might be 
of getting multilateralism accepted and insti- 
tuted. What he was afraid of, however, was 
that having begun well, those directly engaged 
on the problem, if they were not influenced, 
guided and stimulated by public debate and the 
collaboration of practical experts from the 
business world, might be so concerned to 
achieve a diplomatic success as to make an 
economic failure. True and genuine multi- 
lateralism, practised by a sufficiently numerous 
group of countries, would give a Brjtain guided 
by wise domestic policies the best chance of 
post-war prosperity. 


International Trade Talks 


Recalling the United States’ proposals 
for an International conference on trade and em- 
ployment, the Lord President of the Council, 
Mr. Herbert Morrison, announced on Monday 


Industrial and Labour Notes 


ment had invited the United Kingdom Govern- 
ment to nominate representatives to attend 
a preliminary meeting. The Government had 
accepted the invitation, and he understood that 
similar invitations had been accepted by 
Dominion Governments, and by Belgium- 
Luxembourg, Brazil, China, Cuba, Czecho- 
slovakia, France and the Netherlands. Mr. 
Morrison said that the United Kingdom delega- 
tion would represent Newfoundland, Southern 
Rhodesia, Burma and the Colonial Empire, and 
would be assisted by advisers appointed by the 
Governments concerned. No date had yet 
been fixed for this preliminary meeting. 

It was hoped, Mr. Morrison continued, that 
the countries attending the preliminary meeting 
would reach substantial agreement among 
themselves both on the adoption of effective 
domestic and international measures for the 
preservation of high levels of consumption and 
employment, and on the positive contributions 
which they were prepared to offer towards the 
reduction of trade barriers of all kinds. The 
intention was that any agreement reached on the 
basis of those offers should be considered by the 
full international conference, in the hope that 
the countries not attending the preliminary 
meeting would be prepared to make their con- 
tributions on a similar basis, and that a com- 
prehensive agreement should be brought into 
operation. 

A factor essential to the success of the 
Conference would be a full exchange of views 
between the members of the British Common- 
wealth and Empire. The Government was 
therefore in communication with other 
Commonwealth Governments with a view to 
a meeting being held to discuss the American 
proposals in detail before the preliminary 
meeting to be convened by the United States. 
Although no date has yet been fixed for either 
meeting, Mr. Morrison said that it would be 
vital for the success of the negotiations that 
the United Kingdom delegation should enter 
the discussions with a full understanding of the 
considered views of trade, industry and 
labour in this country. Mr. Morrison stated 
that for this purpose he was getting into touch 
with the Association of the British Chambers of 
Commerce, the Federation of British Industries, 
the National Union of Manufacturers and the 
Trades Union Congress, and that certain 
Government departments were arranging to 
obtain the views of industries with which they 
were particularly concerned. 


Nationalisation 

iz the course of his presidential 
address to the Association. of British Chambers 
of Commerce, delivered in London on April 11th, 
Mr. John 8. Dodd spoke of what he described as 
the psychological effect on industry and pro- 
duction of Government policy. The various 
measures of Nationalisation proposed by the 
Government, he said, had a most unsettling 
effect throughout the country. The bounds and 
limits of the Government’s plans were unknown, 
and the ramifications of nationalisation could 
be so wide that they disturbed and discouraged 
almost all enterprise. Who, he asked, could 
plan succesfully, and would take a risk of 
planning, when uncertainty existed as to how 
one might be forced to operate in the not too 
distant future ? 
In the interests of the country in its present 
situation, Mr. Dodd felt that a halt should be 
called to the extension of this policy of nationali- 
sation until conditions had become more normal 
and the whole subject could be reviewed in an 
impartial atmosphere, and until such measures 
as were already on the Parliamentary stocks 
had proved or disproved their value. Appeals 
had been made by responsible Ministers for 
collaboration and the maximum production 
from our factories, and it was the responsi- 
bility of the Government to restore confidence 
and achieve willing and active participation 
from all in the process of industrial recovery. 


management and labour each had mutual 
responsibilities and interests in successful enter. 


prise. Many of the greatest and finest under. 
takings, Mr. Dodd remarked, had grown from 
most humble beginnings and had di 
benefits to an ever widening circle by their 
enterprise. 


F.B.I. Trade Mission to Denmark 


A delegation from the Federation of 
British Industries, headed by Sir Guy Locock, 
has just returned from Denmark where discuss. 
ions have been held with representatives of 
Danish trade and industry on questions of 
current interest concerning Anglo-Danish trade, 
Meetings were held in plenary session and also 
between representatives of particular trades on 
each side, and the difficulties involved in re. 
establishing trade between the two countries 
were subjected to thorough discussion. 

Among the problems discussed were the 
possibilities of abolishing the practice of advance 
payment of goods delivered by Great Britain 
to Denmark ; _ the relation of British home and 
export prices; the prospects of increasing 
British exports to Denmark of raw materials 
and semi-manufactured goods as _ against 
finished products ; and the possibility of resum- 
ing the export of Danish industrial goods to 
Great Britain. Individual trade meetings pre- 
sented an opportunity for the British delegates 
to give valuable information to the Danish 
representatives as to the ability of British 
industry to deliver immediately, or at a later 
date, various important goods including coal, 
iron and steel, chemicals, machinery, hardware 
and textiles. 

During the meetings, both parties expressed 
the wish that normal trade practice and condi- 
tions of payment might soon be restored between 
the two countries, and the British delegation 
agreed to ask the F-B.I. to recommend its 
members to follow this line. 


Employment Statistics 

The latest figures issued by the 
Ministry of Labour and National Service show 
the position of employment and unemployment 
in Great Britain in the month of February. 
In that month the total working population 
numbered 20,695,000 (14,726,000 men and 
5,969,000 women), and it is estimated that 
during the month the total working population 
decreased by 142,000 (41,000 men and 101,000 
women). At the end of February, the total 
working population was, however, greater than 
in mid-1939 by 945,000 (70,000 men and 
875,000 women). 
The total number of men and women 
employed in industry in February was 
16,245,000, an increase of 130,000 over the 
January figure. An increase of 212,000 men 
employed was partly offset by a decrease of 
82,000 among women. The overall increase in 
employment in industry, which began in 
January, therefore, continued, and at the end 
of February the number so employed exceeded 
the mid-1945 figure by 38,000. The total 
number of people employed at February 28th 
in home civilian manufacture and services and 
exports was 14,860,000, which represents an 
increase of 67 per cent. on the number so 
employed at mid-1945. The number of people 
employed at the end of February on the 
production of manufactured goods for export 
was 1,052,000 compared with 417,000 at 
mid-1945 and about 1,000,000 at mid-1939. 
The’number of insured persons registered as 
unemployed on March llth was 371,916 
(239,427 men and boys and 132,489 women 
and girls). This total includes 70,563 married 
women, some of whom are probably retiring 
from industrial employment, and 24,581 ex- 
Service personnel who have not been employed 
since leaving H.M. Forces. There were also on 
the unemployment registers on March 11th 
9186 uninsured persons, including 4079 boys 
and girls under sixteen who had not entered 
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French Engineering News 


(From our French Correspondent) 
Panis, April 12th. 


An International Technical Congress attended 
by engineers and technicians from all over the 
world will be held in Paris from September 16th 
to 2lst, 1946. Subjects of equal interest to 
engineers and technicians will be discussed, and 

ibilities of co-operation explored. The 
programme comprises :—(1) Problems of a 
eneral technical nature arising out of recon- 
struction and economic development; (2) 
ible repercussions from the use of atomic 
mergy in transforming industries; (3) State 
techniques existing in the world (reports will 
mainly be concerned with the rational utilisa- 
tion of industrial and agricultural techniques, 
sources of energy, raw materials, and distribu- 
tion); (4) rights and duties of engineers and 
technicians and their réle in world economy, 
social life, and cultural exchanges between 
countries. A preparatory meeting has already 
been held in Paris, attended by representatives 
from many countries. Delegates spoke of the 
common interests of ineers and technicians 
who will collaborate in e-scale reconstruc- 

tion. 

* ~ * 

Facts and figures recently given by the 
British Embassy in Paris form the reply to 
certain French newspapers which recently com- 
plained of disproportion in allocation of Ruhr 
coal to France. 

It is pointed out that in spite of reports to the 
contrary, production in the Ruhr is not rising, 
but is falling off slightly. Coal allocations are 
made by the Inter-Allied Control Commission, 
on which France is represented, and the maxi- 
mum output of German heavy industry has been 
decided by the Great Powers. Coal is supplied 
only te factories working for the Army of Occu- 
pation or other authorised work approved by 
the Control Commission, and the distribution of 
surplus coal is made by the European Coal Com- 
mittee. The following shows amounts of coal 
received by France from British and German 
sources :— 


Supply Supply 
sound. received. 
Tons. Tons. 
Ruhr— 
December, 1945 ... 198,500 --» 233,261 
January, 1946 - 197,500 +» 284,896 
February, 1946 - 200,500 . 224,452 
Saar— 
December, 1945 91,500 88,991 
January, 1946 91,000 91,086 
February, 1946 91,500 90,535 
Great Britain— 
December, 1945 83,000 --» 87,700 
January, 1946 74,000 . 101,912 
February, 1946 71,000 - 105,724 


An additional allocation of 25,000 tons a 
month was also made by Great Britain in accord- 
ance with another agreement. During 1945 
Great Britain supplied France with more coal 
than any other country. 

* * * 


For over sixty years there have been pro- 
posals that Paris should become a “ sea port,” 
and following the liberation one of the obstacles 
which were present before in the shape of 
thirty-six bridges, road and rail, between Paris 
and Rouen, has disappeared. It would, how- 
ever, still be necessary to deepen the channel 


linking the two towns, so that small specially | rials 


constructed ships could carry 1200 to 1500 tons 
up to Gennevilliers. The channel would need 
to be deepened to 5 m., so that vessels could 
have a draught of about 4-50 m. The various 
sluices would have to be redesigned to maintain 
this depth throughout the channel, requiri 
the abolition of locks at Port-Villez and 
Mureaux. The construction and equipment of 
@ port at Gennevilliers with a water surface of 
47 hectares would also be involved, whilst all 
reconstructed bridges over the Seine would be 
required to provide a clearance of 8 m. to 10 m 
The work would be considerable, and the 
expense involved very heavy. Rouen is demand- 
ing that its bridges be reconstructed at 6 m. 
clearance for sethetic reasons. It seems 
unlikely that Paris will ever be a “‘ sea port,” 


Ting | who are not members of the Association may consult 


Notes and 


Air and Water 


Foa@ DisprrsaL Researcu.—The Minister of 
Supply stated recently in a parliamentary reply 
that no research was at present being carried out 
on the F.I.D.O. system of fog dispersal, but the 
question of its resumption was under careful con- 
sideration. He was, he said, well aware of the 
importance of maintaining liaison with the United 
States on the subject. Laboratory research into the 
general principles of fog dispersal had been carried 
out at Farnborough. 


Potann’s INLAND WatTERWAyYS.—The latest 
bulletin on the transport situation in Europe, 
compiled by the European Central Inland Trans- 
port Organisation, states that much of the damage 
to Poland’s inland waterways was repaired during 
1945. There are 3785 kiloms. of navigable rivers 
and 689 kiloms. of canals in Poland, and altogether 
2000 kiloms. have been reopened to navigation. 
The locks and sluices on the Bydgoszcz canal 
system have been temporarily repaired, but traffic 
is still not possible on the River Nogat. The barge 
fleet was considerably reduced during the years of 
war. 


Miscellanea 

THe NationaL Coat Boarp.—Pending the 
passage of the Coal Industry Nationalisation Bill 
into law and the formal constitution of the National 
Coal Board, the Minister of Fuel and Power has 
appointed the prospective members of the Board to 
be an Organising Committee. The Committee will 
undertake preliminary work in connection with the 
transfer of the industry to the Board on the vesting 
date. 


THe Company oF SHIPWRIGHTS’ EXHIBITION.— 
Tue Worshipful Company of Shipwrights has now 
decided to hold its Exhibition of Shipbuilding, 
Marine Engineering and Associated Industries at 
the two halls of the Royal Horticultural Society, 
Westminster, S.W.1, from January 28th to February 
8th, 1947, inclusive. At present fifty British ship- 
building firms and a hundred other firms, including 
twenty shipowners and also many marine engineers, 
have agreed to exhibit. Further information can 
be obtained from the Chairman of the Exhibition 
Committee, Walter Pollock, 3, Lloyds Avenue, E.C.3. 


Royat Enerveers War Memorial Founp.— 
Lieut.-General Sir J. Ronald E. Charles, Chief Royal 
Engineer, is making an appeal for subscriptions to 
the Royal Engineers War Memorial Fund. Over 
400,000 officers and men served as Royal ineers 
between 1939 and the present day, of whom nearly 
10,000 laid down their lives. The object of the war 
memorial is to commemorate the contribution made 
by the corps to victory and to perpetuate the 
memory of those officers and men who gave their 
lives in its achievement. The type of memorial 
in mind is to make provision for those who have 
been disabled or otherwise suffered physically 
through the consequences of the war, by the pro- 
vision of cottage homes, a convalescent home, or 
endowed beds in hospitals. Subscriptions should 
be sent to the hon. treasurer, Royal Engineers War 
— Fund, Gibraltar Barracks, Aldershot, 
ants. 


GERMAN INnpDusTRIAL ‘ Rerorts.—The British 
Internal Combustion Engine Manufacturers’ Asso- 
ciation informs us that the Ministry of Supply has 
made available to it copies of the following reports 
by the British Intelligence Objectives Sub-Com- 
mittee :—A Survey of Some Aspects of German 
Development on Power Plants and Air Com- 
pressors Suitable for A.F.V. (Final Report No. 269, 
Item No. 19); German Test Equipment for Mate- 
i and Vehicle Components. (Final. Report 
No. 268, Item No. 19); Robert Bosch G.m.b.H., 
Settee, and Sundry oe Ms Sites (Final Report 
No. 60, Item No. 22, 26); Report on German 
Development of Gas Turbines for Armoured 
Fighting Vehicles (Final Report No. 98, Item No. 18, 
26). Firms interested in the subjects of these reports 


copies of them at the offices of the Association at 
32, Victoria Street, Westminster, S.W.1. 


Tae Royat Institutes or OsEmistry.—Tho 
sixty-eighth annual general meeting of- the Royal 
Institute of Chemistry was held recently in London, 
The annual report of the Council for 1945 showed 
that the roll of membership of the Institute had 
increased by 459 to 9641 and the register of students 
by 205 to 1411. In his Presidential Address Pro- 
fessor Alexander Findlay referred to the tasks and 
sary Scere of the Institute in post-war Britain 
an 





owing to the expense involved. 


Memoranda 


well-being of the community. The Institute also 
would have to bear an increased burden of responsi- 
bility in promoting the efficiency and usefulness of 
all those engaged in the practice of chemistry and 
in securing that such conditions were established as 
would enable the special knowledge and experience 
of chemists to be used to the best advantage. In 
all matters of national interest on which the 
activities of chemists impinged, and in which the 
knowledge and experience of its members gave it a 
right to speak or act with authority, the Institute 
must be ready to give advice and guidance. It 
must be more ready than it had been in the past to 
take the initiative and not to wait on events, and it 
must not be backward either in offering advice or in 
urging acceptance of its views. The Institute, 
indeed, must, in the public interest, be more active 
in undertaking the duties and responsibilities of 
leadership. These duties and responsibilities it 
must seek to discharge in a spirit of service to the 
community, for it was only by so doing that 
chemists would be able to claim their rightful place 
in the esteem of their fellow men. 


‘** CoLONEL CROMPTON—PIONEER AND PROPHET.” 
—We are informed by Crompton Parkinson, Ltd., 
that they have now made available for educational 
purposes their documentary ** Colonel 
Crompton—Pioneer and Prophet.” The film covers 
@ period—from 1878 to the early twentieth century 
—of the life of Colonel R. E. B. Crompton (born 
1845, died 1940). It opens with Crompton’s early 
experimental work with dynamos and aro lamps, 
for the manufacture of which he founded a factory 
at Chelmsford, Essex. Later he is shown working 
on his invention of the ‘“‘compound winding,” 
which was essential to the successful utilisation of 
the newly introduced incandescent lamp. Notable 
lighting installations, such as the Pleaseley Colliery 
underground workings, the Mansion House, the 
Crystal Palace, are reviewed. Special mention is 
made of the Vienna power station installation, which 
supplied the State Opera House and other theatres, 
and was, in 1883, the largest dynamo plant in Europe. 
The story is told of how the first public supply 
system in this country was initiated at Kensington 
Court as the result of Colonel Crompton’s enterprise 
and perseverance. Applications for the film 
(available in both 16 mm. and 35 mm) from 
technical schools, colleges, and other educational 
establishments should be made to Crompton 
Parkinson, Ltd., Publicity Department, Electra 
House, Victoria Embankment, London, W.C.2. 


Contracts 


AVELING-BarForpD, Ltd., of Grantham, have 
received an order from the Crown Agents for the 
Colonies for 200 oil engine driven road rollers for 
re-equipping the Malayan Public Works Depart- 
ment. The rollers range in weight from 2? to 
10 tons, and the value of the order is nearly £250,000. 


THe Tose INVESTMENTS Group of engineering 
industries announces that work has been started on 
&@ contract for 5000 tons of railway locomotive 
boiler tubes placed by the French Government in 
connection with the rehabilitation of the French 
State Railways. Production is being undertaken 
at the Birmingham works of Tubes Ltd.; by Talbot 
Stead, Ltd., at Walsall ; and the Jarrow Tube Com- 
pany’s works at Jarrow. The contract involves the 
fabrication of 260,000 precision steel tubes. 


Launches and Trial Trips 


BaririsH Succzss, oil tanker ; built by Blythswood 
Shipbuilding Company, Ltd., for the British Tanker 
Company, Ltd.; length 460ft., breadth 59ft., depth 
34ft. 10in., deadweight 12,300 tons. Engines, single- 
acting, four-stroke cycle, with six cylinders, 740 mm. 
bore by 1500 mm. stroke, supplied by John G. 
Kincaid and Co., Ltd. Trial trip, February 26th. 
Bassano, cargo liner; built by Swan, Hunter 
and Wigham Richardson, Ltd., for Ellerman’s 
Wilson Line, Ltd.; length 419ft. 6in., breadth 
55ft. 6in., depth 28ft. 3in.; to carry total deadweight 
of 7000 tons. Engines, single-screw triple-expansion, 
working in conjunction with an exhaust turbine on 
the Bauer-Wach system; boiler pressure, 225 Ib. 
Launch, March 19th. 


Latta, motor tanker; built by R. and W. 
Hawthorn, Leslie and Co., Ltd., for the Anglo- 
Saxon Petroleum Company, Ltd.; length 446ft., 
breadth 54ft. 3in., depth 31ft., deadweight 9000 
tons. Engines, Hawthorn-Werkspoor four-cycle 
supercharged airless injection, with six cylinders, 
650 mm. bore. by. 1400mm. stroke, developing 





said that chemists must play an important part 
in the work of improving the physical and material 





2700 B.H.P. Launch, February 15th. 
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Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make eure of their insertion, 
the y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 











Chartered Surveyors’ Institution 
Monday, May 6th.—12, Great George Street, S.W.1. 
“*Some War Experiences of a Chartered Surveyor,” 

A. R. Mais. 5.30 p.m. 
Institute of British Foundrymen 
Wednesday, April 24th—Lonpon Branco: Charing 
Cross Hotel, W.C.2. Short paper competition. 
7.30 p.m. 


Saturday, April 27th—NewcasTLe Brancu: Neville 
Hall, Westgate Road, Newcastle-on-Tyne. Annual 


meeting. 6 p.m.—WeEst RipiInc oF YORKSHIRE 

BrancH: Technical College, Bradford. Annual 
general meeting. 6.30 p.m. 

Institute of Economic Engineers 

Saturday, April 27th.—Miptanp RecGion: Chamber of 


Commerce, Birmingham. ‘Planning and Rate 
Fixing in Heavy Industry,” G. Haynes. 2.30 p.m. 
Institute of Fuel 


Tuesday, April 30th.—Geological Society, Burlington 
House, Piccadilly, W.1. Conference on “‘ Industrial 
Waste Heat Recovery.” 10 a.m. 

Wednesday, May 1st.—Miptanp Section: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. “Refractories,” J. W. Rees. 2.30 p.m. 


Institute of Marine Engineers 

Tuesday, April 30th.—85, The Minories, E.C.3. ‘‘ Turbine 
Lubricants and Turbine Lubrication,” C. Lawrie 
and S. J. M. Auld. 5.30 p.m. 


Institute of Transport 
Wednesday, April 24th—SouTHERN Section: Corso 
Café, Portsmouth. ‘‘ Coastwise Shipping in Peace 
and War,” A. Watson. 5.30 p.m. 
Friday, April 26th—Lonpon Section: Connaught 
Rooms, Great Queen Street, W.C.2. Address by 
Lord Winster. 1.15 p.m.—E. MrpLanps SECTION : 
Black Boy Hotel, Nottingham. Annual general 
meeting. 6.30 p.m. 
Institute of Welding 
Wednesday, April 24th.—Inst. of Civil Engineers, Great 
George Street, S.W.1. ‘‘ The Evolution of Welded 
Armoured Fighting Vehicles,”’ R. J. Fowler and L. F. 
Denaro. 5.30 p.tn. 


Institution of Automobile Engineers ‘ 

Friday, April 26th—G.ascow Section : Inst. of Engi- 
neers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow. ‘Some Extracts from a Repairer’s 
Diary,” J. Peters. 7.30 p.m. 

Institution of Civil Engineers 

Tuesday, April 30th.—Great George Street, S.W.1. “‘ The 
Renewal and Extension of Pumping Machinery for 
the Metropolitan Water Board,’’ M. R. James. 
5.30 p.m. 

Tuesday, May 7th.—Artrport SEcTION: Great George 
Street, S.W.1. Film on “ Airport Construction.”’ 
5.30 p.m. 

Institution of Electrical Engineers 

Tuesday, April 23rd.—ScotrisH CENTRE: Royal Tech- 

nical College, George Street, Glasgow. Annual 

meral meeting. “Mineral Insulated Metal- 
heathed Contactors,” F. W. Tomlinson and H. M. 
Wright. 6.15 p.m. 

Thursday, April 25th.—Savoy Place, Victoria Embank- 
ment, W.C.2. ‘*‘ Nuclear Physics and the Future,” 
M. L. Oliphant. 5.30 p.m. 

Friday, April 26th—MEASUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘“‘ Engine 
Ignition Faults and a New Method of Diagnosis and 
Location During Running,”’ F. R. F. Ramsay and 
W. Nethercot. 5.30 p.m. 

Saturday, April 27th.—N. Miptanp StupeEnts. Elec- 
tricity Offices, Whitehal! Road, Leeds. ‘ Induction 
Motors,”’ R. Spence. 2.30 p.m. 

Thursday, May 2nd.—InstatiatTions Section: Savoy 
Place, Victoria Embankment, W.C.2. “ Direct- 
Current Arc Welding Generators and Systems,” 
J. C. Macfarlane, J. W. Macfarlane, and W. I 
Macfarlane. 5.30 p.m. 

Tuesday, May 7th.—N. Miptanp CENTRE: Electricity 
Offices, Whitehall Road, Leeds. Annual general 


meeting. 6 p.m. 

Wednesday, May 8th.—TRansmission SEcTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘“‘ The Evolu- 
tion of the French Transmission Network,” P. M. J. 
Ailleret. 5.30 p.m. 

Thursday, May 9th.—Savoy Place, Victoria Embank- 
ment, W.C.2. Annual general meeting. ‘‘ Atoms, 
Electrons, and Engineers,” T. E. Allibone. 5.30 p.m. 

Friday, May 10th.—N.E. StTupEnNts: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. Annual general 
meeting. 6.30 p.m. 

Institution of Factory Managers 

Saturday, May 11th.—N. Miptanp BRAnNcH: Royal 
Victoria Station Hotel, Sheffield. ‘‘Man and 
Management,” Cmdr. Irving, R.N. 2.30 p.m. 


Institution of Locomotive Engineers 
Wednesday, May 1st.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. General meeting. ‘Coal, 


and its Post-War Carriage on British Railways,” 


Institution of Mechanical Engineers 

Friday, April 26th.—Storey’s Gate, Westminster, 8.W.1. 
“An Experiment in the Use of a Standard Limit 
System,”’ J. Loxham. 5.30 p.m. 

Thursday, May 2nd.—N.W. Brancu: Engineers’ Club, 
Albert Square, Manchester. ‘‘ Considerations Rela- 
tive to Use of Aluminium Gravity Die Casting,” 
J.J. Mills. 6.45 p.m. 

Institution of Production Engineers 

Thursday, April 25th.—CornisH SEction: School of 

ines, Camborne. ‘Electronics in Industry,” 
E. J. B. Willey. 7.15 p.m. 

Friday, April 26th.—LincoLtn Sus-Section: Technical 
College, Lincoln. ‘* Gear Cutting,” F. J. Everest. 
6.30 p.m. 

Saturday, April 27th.—Nottincuam Section : Corpora- 
tion Gas Showrooms, Lower Parliament Street, 
Nottingham. ‘ Powder Metallurgy,’ H. W. Green- 
wood. 2.30 p.m. 

Monday, April 29th.—Derrsy Sus-Section: School of 
Art, Green Lane, Derby. ‘Jet Propulsion,”’ H. 
Pearson. 6.30 p.m. 


Institution of Structural Engineers 

Thursday, April 25th—11, Upper Belgrave Street, 
S.W.1. “The Demolition of Waterloo Temporary 
Bridge,” H. P. T. Lind. 6 p.m. 


Junior Institution of Engineers 

Friday, April 26th.—39, Victoria Street, 8.W.1. ‘““Mecha- 
nical Potato Harvesting,” R. F. Guard. 6.30 p.m. 
Friday, May 3rd.—Inst. of Civil Engineers, Great George 
Street, S.W.1. ‘* Processes of Destructive Hydro- 
genation,’’ R. H. Holroyd. 6.30 p.m. 


London Association of Engineers 
Saturday, May 4th.—Charing Cross Hotel, Strand, W.C.2. 
“* Supervision Training,’ H. F. Walker. 6.30 p.m. 


Manchester Statistical Society 

Saturday, April 27th.—College of Technology, Sackville 
Street, Manchester. “Quality Control, Principles 
and Practice, with Particular Reference to Full Use 

of Control Chart Data,’’ W. J. Jennett and B. P. 
Dudding. 2.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Wednesday, April 24th._—SrupEent Section: Bolbec 
Hall, Newcastle-upon-Tyne. ‘* Tonnage,” C. R. 
Redding. 6.45 p.m. 
Friday, April 26th.—Mining Institute, Newcastle-upon- 
Tyne. ‘Application of Light Alloys to Super- 
structure of Ships,” W. Muckle. 6 p.m. 


Royal Aeronautical Society 

Thursday, April 25th.—Institution of Civil Engineers, 
Great George Street, S.W.1. ‘‘ Modern Aero- 
nautical Materials,” L. Aitcheson. 6 p.m. 


Royal Society of Arts 
April 24th—John Adam Street, Adelphi, 
-2. “* Before the Lens,” E.O. Hoppe. 5.15 p.m. 
Wednesday, May Iist.—John Adam Street, Adelphi, 

W.C.2. “Jet Propulsion,” F. B. Halford. 1.45 p.m. 


Royal Statistical Society 
Wednesday, April 24th.—BIRMINGHAM AND DIstTRICT 
Section: The University, Edmund Street, Bir- 
mingham. ‘ Quality Control Economics,” W. A. 
Bennett. 6.30 p.m. 
Thursday, May 2nd.—Sue¥FrieLtp Section: The Uni- 
versity, St. George's Square, Sheffield. ‘‘ Costs, 
Overhead Expenses, and Effort Assessment in 
Practice,’ F. C. Lawrence. 6.30 p.m. 
Friday, May 10th.—Lonpvon Section: E.L.M.A. Light- 
ing Service Bureau, 2, Savoy Hill, W.C.2. ‘‘ The 
Accuracy of Automatic Lathes,’’ P. J. Stanley. 
6.30 p.m. 
Women’s Engineering Society 
Thursday, May 9th.—MANCHESTER BRANCH : Engineers’ 
Jub, Albert Square, Manchester. ** Radar.” 
6.30 p.m. 


Wednesday, 
W.C.2. 








Personal and Business 


Mr. JoHN HEPBURN has been appointed managing 
director of Musgrave and Co., Ltd. 


Dr. A. T. Starr has joined the staff of Standard 
Telecommunication Laboratories, Ltd. ; 


Mr. K. T. BoarpMAN has been appointed a 
director of Mann Egerton and Co., Ltd. 


Mr. N. M. Perec has been appointed a director 
of the Sheepbridge Coal and Iron Company, Ltd. 


Mr. STANLEY MARKLAND and Mr. Walter West 
have been appointed directors of Leyland Motors, 
Ltd. 


Str CHARLES Bruce-GARDNER has joined the 
boards of Guest, Keen, and Nettlefolds, Ltd., and 
John Lysaght, Ltd. 

Mr. Frank AyTON is retiring from his position as 
joint managing director of Ransomes, Sims and 
Jefferies, Ltd., Ipswich. 

J. H. Fenner anv Co., Ltd., announce the 
appointment of Captain H. V. Wilkes as manager 
of their branch at 14, Westgate Street, Cardiff. 
Messrs. HIGHFIELD AND RoGER SMITH, consult- 
ing engineers, 36, Victoria Street, S.W.1, announce 
that they have taken Mr. A. R. Baker into partner- 
ship. 

Heap, WRIGHSTON AND Co., Ltd., announce the 
appointment of Mr. W. A. L. Tomlinson 4s area 





H. Kelway Bamber. 


6 p.m. : 


ic 

Tae Earv or Hatirax, P.C., and Marshal of th, 
Royal Air Force, Baron Tedder of Glenguin, “Aaa 
been elected honorary members of the Institution . 
of Civil Engineers. 

Mr. S. F. Stewarp, of E. R. and F. Turner, Ltd 
has been invited to fill a vacancy on the Counej] of 
the British Engineers’ Association, caused by the 
retirement of Mr. F, Ayton. 


E. W. Buiss (ENGLAND), Ltd., has entered into 
an arrangement with Thos. Firth and John Brown 
Ltd., under which the latter firm will manufactur, 
large presses of British and American designs, 


Mr. J. P. Mactay has been elected Chairman of 
the General Council of British Shipping, in succes. 
sion to Sir Percy Bates. Sir Ernest Murrant anq 
Mr. M. Arnet Robinson have been elected Vicg. 
Chairmen. ° 


VAUXHALL Morors, Ltd., announces the appoint. 
ment as directors of Mr. J. R. Pearson, Mr. ©, 
Fisher, Mr. G. J. Leaver, and Mr. H. Drow, all of 
whom hold executive positions on the operating 
side of the company. 


Mr. 8S. J. Smiru ‘has been appointed London 
manager of Priestman Brothers, Ltd. Mr, N. 
Brocklebank has been appointed sales manager, 
and Mr. G. A. Ashbridge has been appointed manager 
of the Midlands branch. 


‘ELECTRICAL AND MusicaL Inpustries, Ltd. 
announces the formation of E.M.I. Factories, Ltd,, 
which will be responsible fon manufacturing 
activities at Hayes, Middlesex, subsidiary factories 
in Britain and at nineteen overseas factories. 


His numerous friends, at home and abroad, will 
be glad to know that Sir Richard Redmayne, who 
was knocked down by a motor-cycle near his home 
some weeks ago, is making good progress and hopes to 
be back at work next month. 


Sir Freperick C. Stewart has been appointed 
chairman of the North British Locomotive Com. 
pany, Ltd., in place of Mr. William Lorimer, who 
has resigned the position on medical advice. Mr. 
A. 8. Macharg has been appointed a director. 


CINEMA-TELEVISION, Ltd., announces the adop. 
tion of a new trade mark, which will in future appear 
on all its products, including photo-electric cells. 
The trade mark consists of the word “ Cintel,”’ pro- 
minently displayed in an ornamental circle on a 
squared screen. 


Fisons, Ltd., announce that they propose to 
erect a new factory for the production of 100,000 
tons a year of triple superphosphate and other 
fertilisers. Negotiations are proceeding for the 
acquisition of a site of 200 acres alongside the 
London and North-Eastern Railway Company's 
dock at Immingham, Lincolnshire. Extensions are 
already in hand at Fisons’ works at Avonmouth. 


THe Monp Nicket Company, Ltd., announces 
the appointment of delegate boards of directors for 
its subsidiary companies, Henry Wiggin and Co., 
Ltd ,and Birlec, Ltd The board of Henry Wiggin 
and Co., Ltd., consists of Dr. W. T. Griffiths, 
chairman; Mr. I. A. Bailey, managing director ; 
Mr. L. H. Cooper, secretary; Mr. A. P. Hague, 
Mr. R. A. R. Hill, Mr. R. M. Parry, and Dr. L. B. 
Pfeil. The Birlec, Ltd., board consists of Dr. W. T. 
Griffiths, chairman ; Mr. A. Glynne Lobley, manag- 
ing director; Mr. L. H. Cooper, Mr. G. P. Tinker, 
Mr. T. G. Tanner, Mr. J. H. Crossley, and Mr. F. 
Kerfoot. 








Catalogues 





A. SHaw anv Son, Waterloo Road, Cricklewood, 
N.W.2.—Catalogues of glaziers’ diamonds. 

HALE AND Hate (Treton), Ltd., Dudley Port, Tipton, 
Staffs.—-Circulars dealing with colliery devices. 

Sunvic ConTtrROLs, Ltd., Kean Street, Aldwych, W.C.2. 
—Leaflet dealing with adjustable thermostats. 
Fusarc, Ltd., Team Valley, Gateshead-on-Tyne.— 
Illustrated catalogue on automatic arc welding equipment. 
Dovcetas (Kinaswoop), Ltd., Kingswood, Bristol.— 
Illustrated booklet on a new Douglas (A.C.M.) electric 
vehicle. 

G.W.B. Evectric Furnaces, Ltd., Dibdale Works, 
Dudley, Worcs.—TIllustrated booklet describing box type 
electric furnaces. 

Davip Brown AND Sons (HvuppDERSFIELD), Ltd., 
Huddersfield.— Leaflet dealing with *“‘ Radicon ” 1} and 
18 worm reducers. 

NorRTHERN ALUMINIUM CoMmpPaANy, Ltd., Banbury, 
Oxon.—Publication dealing with high-strength casting 
alloys Noral 226 and 350. 

BirmasBricut, Ltd., 20-22, Berkeley Square, W.1.— 
Illustrated booklet entitled ‘‘ Birmabright in Marine 
Construction ” (price 68.). 

Sreep Toots, Ltd., 35-36, Percy Street, W.).— 
Leaflets describing the ‘‘ Speetc!”’ drill grinding jig and 
quick-acting soldering clamp. 7 

HARLAND ENGINEERING Company, Ltd., Alloa, Scot- 
land.~—Illustrated leaflets on Harland;Aldrich spray 





representative at Ship House, 20, Buckingham 
Gate, 8.W.1. ame 


nozzles and large D.C. machines. 
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A Seven-Day Journal 


The Imperial Institute Report 


Tue annual report of the Imperial Institute, 
South Kensington, by the Director, Sir Harry 
Lindsay, to the Board of Governors, issued 
recently, records the steady transition of its 
scientific work from war to peace conditions. 
During the year under review enquiries for the 
latest information and samples for analysis 
were received from every part of the British 
Commonwealth. Government departments, 
private firms and individuals alike are anxious 
to turn local mineral, plant, and animal 
products to the best uses in post-war industry 
and commerce Many enquiries were also 
received from potential users seeking supplies 
of raw materials which are now in short supply, 
or are difficult to locate. Among the important 
and exhaustive enquiries relating to world 
reserves and supplies were those for bauxite, 
selenium, tellurium and beryl. Assistance has 
been given in connection with a promising 
scheme, already in operation on a restricted 
scale, for the preparation of phosphatic fer- 
tilisers in East Africa, particularly Kenya, from 
extensive deposits of apatite-bearing rocks in 
Uganda, situated near the railway and the 
Kenya-Uganda border. Advice has also been 
given to the authorities in Cyprus, who desire 
to conserve their forests by using oil in the 
place of wood in the local gypsum burning 
industry. Interest, the report states, continues 
in the marketing of Empire vermiculite, and 
further samples of this mineral have been sent 
from Africa for distribution among interested 
persons. The use of vermiculite for heat and 
sound insulation purposes in ships and in metal 
dwelling-houses has been considered. Other 
work done concerns food substances and rubber. 
The report shows the important part which is 
played by the Institute in establishing the 
correct methods for evaluating Empire raw 
materials. 


The Federation of British Industries 


THE annual general meeting of the Federation 
of British Industries was held in London on 
Wednesday, April 17th, when Sir Clive Baillieu 
was unanimously re-elected as president. As Sir 
Clive is at present on a short visit to America, 
the deputy-president, Sir Frederick Bain, took 
the chair at the meeting. In his presidential 
address, which was circulated to members, Sir 
Clive, dealing with the reconversion of industry, 
said that the Federation would continue to press 
that the greatest possible freedom should be 
allowed to manufacturers and that they should be 
delivered from unnecessary and hampering con- 
trols at the earliest possible moment. In another 
part of the address, Sir Clive expressed the hope 
that the Federation would be able to devote a 
good deal of attention to industrial organisation 
during the coming year. Referring to working 
parties which had been set up in fifteen major 
industries, he said that, apart from any Govern- 
ment inquiry, it would be useful for the F.B.I. 
to consider improvements which might be made 
in organisation so that the great bulk of British 
industry which would remain in the hands of 
private enterprise might function as efficiently 
as possible. Faith in free enterprise as the most 
efficient basis for industrial life, Sir Clive con- 
tinued, must not rest merely upon the constant 
reiteration of beliefs. He was often amazed at 
the ignorance which was displayed about the 
way in which private enterprise worked, and 
about the fundamental truth of much that was 
stigmatised as anti-social. He felt that more 
must be done to remove misconception and to 
undertake some educational work in this field. 
Commenting on the address, Sir Frederick Bain 
referred to the private meeting at which repre- 
sentative employers were addressed by the 
Prime “Minister. and other members of the 
Government on the vital need for greater effort 
and: production from each individual industry, 


as a White Paper, figures which had been quoted 
at that meeting. There was to-day, Sir 
Frederick continued, a degree of apathy 
throughout the country which could he dis- 
sipated only by a courageous and imaginative 
lead from the Government. The people of the 
country must know the reason for the effort 
needed and they must understand the objective. 
Nothing would happen until they did, but when 
they did, things would happen, if the leadership 
was right. 


B.E.A.M.A. Report 


THE report of the council of B.E.A.M.A. for 
1945, in a review of the trade position, refers 
to the réle of the electrical manufacturers in 
the home and export markets. At home, the 
task of the heavy industry will be profoundly 
influenced by the C.E.B. programme for 
purchasing new plant, totalling about £35 million 
over the next five years, while the national 
housing programme, as it matures, will affect the 
light electrical industry. The target of 75 per 
cent. increase in the volume of exports over 
the 1938 figure will impose a demand for elec- 
trical exports valued at about £65 million 
annually, based on present-day prices. In 
discharging these obligations the industry is 
faced with two major problems—shortage of 
labour and materials. A recent arrangement 
with the Ministry of Supply should lead to an 
increase in the labour available for the produc- 
tion of heavy generating plant, which is of 
prime importance in our industrial expansion, 
but there remains a serious shortage of skilled 
draughtsmen. The principal bottlenecks in the 
supply of materials lie in the shortage of ceramics 
and light castings, but while the supply of 
ceramics is expected to improve rapidly the 
dearth of foundry workers is a matter for some 
concern. Since the end of the war the work of 
the Council’s "Technical Committees has been 
intensified with a view to assisting in the 
revision of B.S.I. Specifications relating, inter 
alia, to rotating machines, fuses, meters, switch- 
gear, transformers, arc and resistance-welding 
plant. Mr. E. C. Holroyde, of Crompton Parkin- 
son, Ltd., has been elected chairman of the 
Association for the session 1945-46, and 
Sir Harry Railing, of the General Electric 
Company, Ltd., the retiring Chairman, has been 
elected vice-chairman for the same period. 


European Railways 


Art a Press conference held in Paris on April 
17th, some information regarding the railway 
situation in Europe was made available by 
Professor E. R. Hondelink, Chairman of the 
executive committee of the European Central 
Inland Transport Organisation. He announced 
that the headquarters of the Organisation are 
shortly to be transferred from London to 
Paris. An important part of the Organisation’s 
activities consists of straightening out rail 
transport difficulties in Europe, classifying 
locomotives and rolling stock, and assuring 
regular services on the network of communica- 
tions between France’s Spanish frontier and the 
Western borderline of Russia. Ultimately, it 
will deal with the return to the owner countries 
of locomotives and rolling stock taken from 
occupied countries to Germany and Austria. 
This work will, it is hoped, be completed by the 
end of September, 1947. A census of locomotives 
and passenger and goods vehicles has already 
been made by the Organisation and is now being 
classified. Assistance in this task is being given 
by an _ International Census Commission. 
Approximately 1,600,000 locomotives, coaches 
and wagons have to be dealt with. From 
June Ist the countries. concerned will receive 
statistical information on-the- present situation 
of European rolling stock.- Between June ist 
and August 15th the final result of the census 
will have beén verified and lists drawn up of 
locomotives and rolling stock—estimated as 





and he-urged: upon the Government, ag a matter 
of extreme nioment, thé necessity for publishing 


countries. A card index is. to be established, 
showing the country of origin, manufacturer, 
type, number and state of repair of each vehicle. 
This census is undoubtedly of paramount 
importance to the European Central Inland’ 
Transport Organisation’s general study of 
Europe’s needs and the equipment at her 
disposal. 


The Hatfield Memorial Lecture 


UNDER a deed dated August 22nd, 1944, the 
University of Sheffield agreed to become trustees 
of a fund which had been subscribed “‘for the 
purpose of establishing a lecture on the subject 
of metallurgy, or some other subject connected 
therewith, as a memorial to the late Dr. William 
Herbert Hatfield, F.R.S., and as a mark of 
appreciation of his distinguished work in con- 
nection with research into the qualities and 
uses of metals and allied branches of science.” 
Hatfield memorial lecturers are appointed by 
Sheffield University on the recommendation of 
a lecture committee consisting of representatives 
of the University, the Royal Society and the 
Tron and Steel Institute, and at the discretion 
of the University the lectures may be published 
by the Iron and Steel Institute or by other 
publishers. By arrangement between the 
University of Sheffield and the Iron and Steel 
Institute, the first annual Hatfield Memorial 
lecture will be given by Dr. George B. Water- 
house, Professor Emeritus of the Massachusetts 
Institute of Technology, in the lecture theatre 
of the Institution of Civil Engineers, Great 
George Street, London. S.W. 1, on Wednesday 
next, May Ist, at 8:30 p.m. Dr. C. H. Desch, 
F.R.S., president-elect of the Iron and Steel 
Institute, will be in the chair, and the title of 
Dr. Waterhouse’s lecture is “‘ The Services to 
Metallurgy of the late Dr. W. H. Hatfield, 
F.R.S.” It is of interest to note that Dr. 
Waterhouse was born in Sheffield, and that he 
graduated at Sheffield University in 1901. The 
degree of Doctor of Metallurgy of Sheffield 
University was conferred upon him in 1937. 


A Model Railway Exhibition 


As a tribute to the railway companies of this 
country the News Chronicle has staged an inter- 
esting model exhibition at the Charing Cross 
Underground Station. By means of models 
the progress of the railways during the past 
hundred years has been depicted in its most 
interesting form. The main exhibit is a working 
model covering an area of some 600 square feet 
upon which is laid down about 1400 ft. of 
miniature track with sidings, stations, signals, 
&c. -On these tracks continuously run repre- 
sentative model trains of each of the four main 
line companies, and below them may be seen @ 
model underground train on a separate system 
of rails, which emerge into a half-section tunnel, 


set with a station at. the front of the model 


baseboard. On the sidings of the main model 


and in show cases a number of stationary model 
trains and rolling stock are 
models are true to scale replicas of well- ‘known 
modern and historic locomotives ; they include 
the ‘ Rocket,” ‘“‘ Jenny Lind,” “ Lord Nelson,” 
L.N.E.R.‘“* 10,000,” “‘ Princess Royal,” “‘ Silver 
Link,” and the “‘ Merchant Navy ”’ class engines. 
Upon large wall display boards are given details 
of the outstanding events in British railway 
history from 1825. to the present day, and 
interesting lists of facts, figures and finances 
appertaining to railways. The organisers of 
the exhibition state that many of the “O” 
gauge models of historic locomotives have beén 
loaned by Mr. C. W. Meredith, of Dundee, from 
his collection which forms the “ Craigard ” 
model railway system, so well known to model 
railway enthusiasts. It would be difficult.to find 
engineers not interested in model railways and 
locomotives, and. they will find-the exhibition 
as pleasing and nemcepria as will the general 


The 
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British Locomotive Working in Wartime’ 


By 0. 


8S. NOCK, B.Sc. 


No. IN.—THE L.M.S.R. “JUBILEE” CLASS, 4-6-O0s—Parr I 


jumens locomotives designed primarily 
for express passenger traffic, the 
“* Jubilees,” better known perhaps by their 
power classification ‘‘ 5XP,” form the largest 
individual class operating on the British 
railways. They are of what might be termed 
intermediate proportions, and from their 
inception, in 1934, took but a small share in 


The leading dimensions of the ‘“‘ Jubilee ” 
class locomotives are given in the accom- 
panying table. 

The class was designed for intensive use, and 
many through workings of over 200 miles 
were regularly operated before the war ; the 
majority of them have been continued since 





1939, though with considerable changes in 











FiG. 1—SOUTHBOUND ANGLO-SCOTTISH EXPRESS 


the working of heavy Western Division 
express traffic ; but elsewhere on the L.M.S. 
system, and particularly on the Midland 
Division, they were at once drafted to the 
most important duties. Under pre-war con- 
ditions of moderate loading and high average 
speed. they earned an excellent reputation, 
while, in addition to their passenger duties, 
many express freight turns were included in 
their regular rosters, some of which included 
both goods and passenger workings in the 
same round trip. The zenith of their pre-war 
achievements was reached in the remarkable 
series of dynamometer car trials conducted 
in October, 1937, with engine No. 5660 
“Rooke.” 

The tests extended over four successive 
days, on which the locomotive covered in all 
868-8 miles at an average speed of 56 m.p.h. 
This performance involved the haulage of a 
train of 300 tons first from Bristol to Leeds, 
and on the next day the same load from Leeds 
to Glasgow; the return journey to Bristol 
was completed in the same two stages on the 
following two days. On all four days the 
speed was uniformly high, the lowest running 
average being 55-3 m.p.h. and the highest 
56-8 m.p.h. As might be expected, the 
hardest work was demanded on the Bristol- 
Leeds section, which, though easier so far as 
gradients are concerned, involves a number of 
severe speed restrictions due to curves and 
difficult junctions. The capacity of the loco- 
motive for continuous hard steaming was 
shown on the northbound run from Bristol 
to Leeds, when the firing rate averaged 
96-4 Ib. of coal per square foot of grate area 
per hour. The coal consumption per D.H.P.- 
hour on the four trips varied between 3-81 Ib. 
and 4-161b. On the uphill sections cut-off 
was rarely less than 35 per cent., and I.H.P. 
figures up to 1863 were recorded. 
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running conditions. Thus, whereas in 1939 
the morning express from Glasgow to St. 
Pancras was allowed 4h. in which to cover 
the 196 miles from Leeds to London, the 
present timing of the same train is 5h. 51 min.* 


yi 














nine intermediate stops totalling no less than 
67 min., and the load permitted to ap 
unassisted “5XP ” is 440 tons over the bulk 
of the distance. 

Other lengthy turns regularly worked at the 
present time are between Leeds and Glasgow, 
Bristol and York, and generally it would 
seem that the engines have power in reserve 
with these heavy wartime loads; indeed, 
when traffic conditions permit it is often 
possible to regain considerable amounts of 
lost time. A good example came to my 
notice on the 7.30 p.m. mail train from the 
West of England to Newcastle, on which one 
“5XP” engine works through from Bristol 
to York. Owing to delays farther south the 
start from Cheltenham was more than 
10 min. late, but with a heavy load of 445 

Leading Particulars. 


Cylinders (three) ... Tin. dia. by 26in. stroke 
Coupled wheels : 6ft. 9in. dia. 
Heating surface : 

Large and small tubes 


1460 sq. ft. 

Fire-box ... 181 sq. ft. 

Superheater - 300 aq. ft. 

Total ... 1941 sq. ft. 
Grate area .. - 31s ht. 
Boiler pressure . 225 1b. per sq. in. 
Weights : 

Adhesion ... ... ... ... 60 tons 

Totalengine ... ... ... 79} tons 

Tender , 54} tons 


tons engine ‘“ No. 5605” ran so well as to 
cover the 31-2 miles to Bromsgrove in 
35} min.; this average of 53-1 m.p.h. from 
start to stop was made over a stretch of line 
including considerably more adverse than 
favourable gradient, and it regained nearly 
3 min. in this short distance alone. I have, 
for special description, a run on the 10 a.m. 
express from Glasgow St. Enoch to Leeds, on 
which, through the courtesy of Mr. C. E. 
Fairburn, chief mechanical and electrical 
engineer of the L.M.S.R., I was privileged to 
travel on the footplate. In recent months it 
has been usual to allocate a “‘ Converted 
Royal Scot ”’ to this turn, but on this journey 
of mine a “5XP” was provided to work a 
heavy train of thirteen coaches, the tare 
weight of which was 364 tons. 

As mentioned in previous articles of this 
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FIG. 2—WORKING OF ANGLO-SCOTTISH EXPRESS: 


KILMARNOCK TO POLQUHAP 


The pre-war train made only four stops and|series, wartime schedules over the old 
the maximum load permitted with a “5XP”’| G. and S.W. line show very little deceleration 


engine was 300 tons. Nowadays there are|from previous practice. 





This train is 4 


* The running times of the 10 a.m. St. Enoch to St. | remarkable case in point. In 1939 the corre- 


Pancras quoted are those which were in force up to 
September 29th, 1945. Certain alterations in the work- 








ing were made in the post-war time-table. 


sponding service then leaving St. Enoch at 
9.35 a.m. was allowed 2 h. 27 min. to Carlisle, 
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inclusive of 9 min. standing at the three inter- 

mediate stops; to-day the 10 a.m. express 

js allowed 2h. 35 min., of which a total of 

12 min. is taken at the three stops. For one 

pre-war season @ timing of 2h. 20 min. was 

operated from Glasgow to Carlisle, but on 

this the ““5XP” engines were limited to a 

maximum tare load of 300 tons. Thus it will 

be seen that after nearly six years of war this 
particular service is being worked practically 
at pre-war speed, though with considerably 
heavier loads, and by locomotives maintained 
under all the difficulties of wartime. The 
journey proved to be one of exceptional 
interest. 

The train required to be double-headed 

over the first stage of the run southward. 
The 24-4-mile stretch from Glasgow to 
Kilmarnock includes the Barrhead incline, 
where the gradient is 1 in 70 for 3} miles, and 
here maximum load permitted to one 
“5X” engine is 325 tons. Even the “ Con- 
verted Royal Scots ”’ are limited to 360 tons 
over this section in the southbound direction. 
From Glasgow our engines were ‘“‘ No. 617,” 
a standard Class ‘“‘2P”’ superheater 44-0, 
leading, and three-cylinder 4-6-0, No. 5565, 
“ Victoria,” working through to Leeds and 
manned by a Leeds crew, Driver Walker and 
Fireman Hudson. Even with two engines it 
needed some hard work on the Barrhead 
bank; once clear of the immediate 
approaches to St. Enoch the regulator of 
“No. 5565 ”’ was pushed hard over and the 
engine linked up to 15 per cent., and up the 
gradual rise leading to the foot of the bank 
proper we accelerated to 56 m.p.h. against 
an average gradient of 1 in 400. At the very 
foot of the bank Walker began lengthening 
the cut-off, and on the last 24 miles of the 
1 in 70 “ No. 5565 ” was working on 35 per 
cent. It was indeed in full cry that we passed 
through Neilston and approached the summit, 
and with the characteristic Derby “ bark ”’ 
of the pilot engine heard distinctly above the 
roar of the “5X” it was evident that the 
4-4) was also working hard. Their, joint 
efforts sustained a steady minimum speed of 
30 m.p.h. on the 1 in 70 gradient, and we 
passed the summit 11-2 miles out of Glasgow, 
in 17} min. With two engines on the train 
the rest of the run to Kilmarnock was easy, 
and with a brisk run at 70 m.p.h. down the 
Stewarton bank we approached Kilmarnock 
in good time to make an arrival 2 min. early. 
Adverse signals, however, compelled a stop 
at the north end for some 30sec., but, 
despite this, we drew into the station on time, 
in a shade under 34 min. from Glasgow. 

Up to now our thirteen-coach train had 
been just comfortably full and equal to a 
gross load of 400 tons behind the tender. 
But so many passengers joined the train at 
Kilmarnock that the load was fully 410 tons 
when we left for the South, with the “5X ”’ 
engine now unassisted. As will be seen from 
the diagram in Fig. 2, there is some hard work 
involved in the first 21-1 miles to New Cum- 
nock ; moreover, this stretch is scheduled to 
be covered in 28 min., an average of 45-2 
m.p.h., and only one minute more than the 
fastest pre-war time, on which the “5X ” 
engines were limited to 300-ton loads. In 
making the downhill start to Hurlford the 
driver linked up early to 15 per cent., but on 
the heavy ascent towards Mauchline the 
engine was certainly not spared. At one stage 
Walker had opened out to no less than 50 per 
cent. cut-off, though with the water level 
beginning to show in the gauge glasses the 
engine was eased somewhat on the upper part 
of the climb. After passing through Mossgiel 
tunnel the adverse grading becomes less 


therefore the hydraulic gradient diagram is 
not straight, as assumed by Bligh, but an 
S-shaped curve. Consequently, the upward 
pressure on the upstream half of the apron 
is generally less than given by Bligh, whilst 
diametrically opposite conditions occur in 
the downstream half. 


walls are used, there is always a concentration 
of flow, and therefore a heavy loss of head 
near the edges of the vertical obstructions. 
It follows that the effect of these vertical 
obstructions is greater than that assumed 
by Bligh. 


by such obstructions is equivalent to an 
extension of floor double their depth, whereas 


power developed on this climb was notably 
high for a locomotive of these dimensions, 
being calculated at 1100 at Polquhap 
summit, on 27 per cent. cut-off, and no less 
than 1340 south of Hurlford, when the cut-off 
was 50 per cent. and the speed rising from a 
minimum of 344 m.p.h. Immediately beyond 
the summit there was an out-of-course slack 
to 30 m.p.h., and on account of this our time 
to New Cumnock was 32? min. from Kil- 
marnock ; but even without this hindrance 
fully 3 min. would have been dropped on this 
very difficult timing of 28 min. 

The deficiency of nearly 5 min. was, how- 
ever, entirely recovered in the next 37 miles. 
This section, downhill with scarcely a break, 
is booked to be run at 40 min., but with no 
speed exceeding the wartime limit of 75 
m.p.h. and the most careful going over the 
reverse curves in the gorge of the River Nith 
below Sanquhar our actual time was 35} min. 
With the gear advanced to 45 per cent. cut-off 
and the first valve of the regulator open, 
speed rose to a steady 70 m.p.h. on the 1 in 180 
descent south of Sanquhar. Then after 


taking the Ardoch curves very smoothly, and 
having a brief spell with the regulator wide 
open for the short rise to Drumlanrig tunnel, 
“No. 5565” was driven in the same style 
on the longer descent from Carronbridge to 
Holywood. Here speed mounted to 75 m.p.h. 
and averaged exactly 70 m.p.h. for 14 miles 
on end. The road is well aligned and the 
engine rode with delightful ease and quiet- 
ness. One noticed the latter feature more 
particularly when the level track was reached 
at Holywood ; here the driver changed over 
to 15 per cent. cut-off and a wide open 
regulator, and a mild “kick” at once 
developed. Actually it was so slight as 
ordinarily to pass unnoticed among the usual 
actions of a good-riding express passenger 
engine, but coming after that almost luxurious 
downhill run from Carronbridge one could 
not help noticing the merest suspicion of 
“ action ’’ from the front end. With a clear 
run in we completed the 58 miles from 
Kilmarnock to Dumfries in exactly 68 min. 
allowed. 





(To be continued) 








By S. LELIAVSKY 


HE scope of this article does not permit 

more information to be given on thesubject. 
It must be realised, however, that similar 
problems are now arising in other branches of 
practical engineering. For instance, the 
stream lines and the lines of constant head 
are precisely the same as those which in an 
elastic body represent the trajectories of 
principal stresses. They appear again in 
magnetic and electrical fields, in the analysis 
of flow under cylindrical shutters, and so on. 
Summarising the most important results 
of the analytical solutions, the following con- 
clusions are arrived at :— 
(a) In flat foundations there is always a 
concentration of flow at the upstream and 
downstream extremities of the apron, and 





“THE ENGINEER” @ 


Fic. 15 


(6) Where sheet piling or wells or drop 


According to Bligh, the loss of head caused 


Percolation Under Aprons of Irrigation 


Works 


BEY, M. Inst. C.E.* 


No. I1I—(Continued from page 353, April 19th) 


the analysis of the flow lines shows that the 
effect is considerably more. 

The following is a brief description of the 
graphical method of stream line computation, 
due to Professor Forchheimer :— 

Suppose that the lines A B and C D shown 
in Fig. 15 are two stream lines, and let AC, 
@C, AC, AeCg, &., represent a series of lines 
of constant head. The latter are supposed 
to be drawn in such a manner that the head 
lost in between each pair of consecutive lines 
is always the same. For instance, if A repre- 
sents the head for the line AC, and 4h 
represents the head lost in between the lines 
AC and ac, then the head for the line ac 
will be h—Ah, the head for the line a,c, 
will be h—2 4h, the head for the line a,c, 
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will be hA—3 4h, and so on. Further, let it 
be supposed that in drawing the lines AB 
and CD, the distance m has been chosen 
approximately equal to the distance n, so 
that the figure AacC represents approxi- 
mately a ‘curvilinear square.” Forch- 
heimer shows that in this case for any other 
two lines of constant head—for instance, for 
the lines bd and 6,d,—the distance m, will 
be nearly equal to ,; that is to say, we 
obtain then a diagram consisting of a series 
of “ curvilinear squares.” An approximate 
proof of this can be given in an elementary 
manner.!° 

Let g represent the discharge in between 
the lines AB and CD. As explained earlier, 
this discharge remains constant over the 





severe, though on cut-offs varying between 
23 and 27 per cent. the locomotive continued 


Barrages Department, 


10 The strict proof given in Professor Forchheimer’s 





* Director, oy Service, a Foy Nile 
inistry of Publi orks, Cairo, 





to do excellent work. The draw-bar horse- | Egypt. 





course is based on the differential equation of the motion 
of water filtering through a pervious soil. 
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full length of the two stream lines ; therefore 
the velocity will be inversely proportional to 
the distance between these lines. Thus the 
average velocity over the reach m, is about 


factory, and it will therefore be necessary 
to rearrange the diagram. 

An experienced draughtsman becomes 
easily acquainted with the method, and 


pos 
“mS 


whereas the average velocity in the reach 


NgE 


The average slope over the length m, is 
about o and as the slope is proportional 


to the velocity 


4h q 
m, 5 me 


But as m=, 
Aha=e! 


€ 


The average slope over the reach m, is 


ee , so that 
mM, 


4h, “,=—K £ 
Me 
€ 
and mM,=A4 oe oe 
or, as 4h =<! 
°. M,=Nq. be 


The figure 6 b, d d, will therefore represent 
approximately a curvilinear square, Q.E.D. 

Forchheimer explains his method on a 
diagram which is reproduced! in Fig. 16. 
The diagram shows a section of a weir built 
over a pervious foundation. In the particular 
case illustrated in the diagram, it was known 
that an impervious stratum existed at a 
certain depth below the bed of the channel. 
The graphical process followed by Forch- 
heimer in drawing the stream lines can be 
described as a “ method of trial and error.” 
The first line of flow is drawn freehand, 
following approximately the outline of the 


Le 
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section of the apron. All the sharp angles 
are, however, rounded’ out and the general 
shape of the flow line is consequently more 
smooth than that of the apron. The space 
in between the flow line and the apron is 
then divided in sections, in such a way 
that the width of each section is approxi- 
mately equal to its height, viz., each of the 
sections thus obtained will be a curvilinear 
square. Under each of these squares a new 
square is drawn. The outer sides of these 
new squares form the second line of flow. 
All the other flow lines can be drawn in the 
same way, one after the other. The last 
flow line must coincide with the line repre- 
senting the limit of the pervious material. 
This serves to check the assumed alignment 
of the first flow line. In the majority of 
cases the first trial will not be found satis- 





41 In the direction perpendicular to the plane of the 
drawing, the width of the layer of porous material is 
assumed to be unity. The letter ¢ represents, as before, 
the porosity—see page 328. 

12 From page 448 of the “ Hydraulik” by Professor 
Forchheimer, second edition, Berlin, 1924. 


after having prepared two or three diagrams, 
will be able to draw them in a very short 
time. The method as it stands can be 
directly applied when the depth of the perme- 
able layer is limited by a layer of impervious 
material, as is shown, for instance, in Fig. 16. 
In the case of unlimited depth of permeable 
strata, it will be necessary to take into 
account that the flow lines at greater depth 
from the apron tend gradually to change into 
semi-circles or semi-ellipses. Therefore te 
check the diagram in this case it may be 
assumed that at a sufficient depth below the 
apron the last flow line must be nearly a 
semi-circle or a semi-ellipse. 

The objection against using Forchheimer’s 
method is that owing to a too great elasticity 
of the term “ curvilinear square,” the result 
lacks precision. 

Besides the theoretical analysis of the lines 
of flow described in the preceding sections, a 
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flow net diagram may also be computed by 
means of experiments on models or by the 
method of electric analogy.. The number of 
such tests carried out and published in the 
last two decades is very great. It would be 
impossible to describe them in this article. 
We might mention, however, as deserving 
particular interest, the experiments of Pav- 
lovsky, Khosla, Pasternak, and Brahtz. 
Pavlovsky initiated both types of tests, 
Khosla proved the consistency of the glass 
tank models with pipe observations on actual 
works. Pasternak investigated the effect of 
variable size of grains in variable strata, and 
thus substantiated a striking analogy (first 
suggested by Forchheimer) between stream 
lines and light propagation. Brahtz pro- 
duced most interesting work in connection 
with the electric analogy principle. 

In the first part of this article it was 
explained how the forces Z can be calcu- 
lated when the stream lines are known, and 
it was shown later how the stream lines them- 
selves can be computed. It remains to 
analyse the effect of these forces on the per- 
vious soil under the apron. Suppose that 
Fig. 17 represents the section of a weir under 
which the stream lines have been drawn by 
any of the described methods. Let the 
dotted lines represent the lines of constant 
head. Suppose that the number of such lines 
is n. If the total head is H, then the head 
lost in between each two consecutive lines of 


constant head is wiy and if I represents 


the distance in between these lines at any 


point, then S= will represent the 


H 
I (n+1) 


Thus the value of the force Z will be given 
by the formula 
H 
Z=y 8=_"— 
y8=F (n+l) 
and its direction will be given by the stream 
line passing through the point. 

It is evident from the figure that the 
critical points where the forces Z will attain 
@ maximum (concentration of flow) are 
located near the upstream and downstream 
extremities of the apron. Let us first con. 
sider the conditions prevailing at the up. 
stream end. It is evident that here the 
force Z will be sloping downwards ; there. 
fore at the upstream end of an apron the 
vertical component of r will always be 
directed downwards. On the other hand, if 
we take a point near the downstream end of 
the apron, the force Z will be sloping upwards ; 
therefore the vertical component of r may 
either be directed upwards or downwards, 
depending on the value of Z. It follows that 
the safety of the apron will be dependent on 
the value of Z, and as the latter depends on 
S, the longer the apron, the safer the work. 
In this, Terzaghi’s theory agrees entirely 
with Bligh’s principle, but whilst Bligh uses 
for any type of aprons the same empirical 
value!® of c, the tendency of the second 
theory is to find a rational basis for estimat- 
ing the safety of the apron against under- 
mining. In fact, the results obtained in 
applying Bligh’s theory to the design of a 
certain type of irrigation works (long and 
flat aprons with a certain number of cut-offs) 
are more in accordance with the new ideas 
than the principles upon which his method 
was based. On the other hand, in the cases 
where the vertical obstructions form the 
main part of the substructure, and the hori- 
zontal length of the apron is relatively short, 
the practical results obtained according to 
the rational theory will be different from those 
given by the empirical theory of Bligh ; 
also, as regards the danger of the floor being 
lifted, Bligh’s diagram of upward water 
pressure does not agree with that calculated 
according to the flow lines. 

It is, nevertheless, true that Bligh’s method 
is still very popular among irrigation 
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designers, though its shortcomings are clearly 
realised, and it is therefore used as an em- 
pirical solution of a rather involved engi- 
neering problem. 

From the new design principles, of the 
post-Terzaghi period, we should mention the 
solutions of Lane and Khosla. 

Lane suggested that Bligh’s method should 
be corrected by introducing a variable coefti- 
cient for horizontal and vertical creep respec- 
tively, the latter being taken as thrice more 
effective than the former. It is usually 
referred to as the “‘ weighted creep method.” 
Khosla advocated the method of “ independ- 
ent variables.” This is essentially based upon 
Terzaghi’s criterion, but supplies a short cut 
in its application, for each constituent part 
of the design is dealt with individually (as an 
independent variable), and thereafter 4 
correction is introduced representing the 
inter-relation of these variables. 

One other point remains to be considered, 
namely in explaining the rational theory we 











value of the hydraulic gradient at this point. 


13 According to Bligh, c depends only on the type of 
the soil forming the foundation of the apron. 
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have taken into account the local forces r, 
but have not yet considered the effect of the 
pressure which the different particles of the 
soil will exert one upon the other. For the 
safety of the structure it is evidently necessary 
that the forces r in the upper layer of the soil 
should be directed downwards, but, accord- 
ing to Professor Terzaghi, this condition 
alone is not sufficient to keep the soil in 
equilibrium. To explain this, reference is 
made to Fig. 18, which is taken from a most 
interesting diagram in Professor Terzaghi’s 


course. 


To simplify the discussion, the soil forming 
the base of an apron is divided into several 
zones, in such a way that in each zone the 
flow is nearly parallel. Thus in the zone IIT 


the flow may be assumed to be approxi- 


mately horizontal, whereas in the zone V the 
The forces acting 
in zone V are (1) the sum of the forces r in 
this zone, (2) the force which represents the 
effect of zone IV, upon the soil contained in 
the zone V. The latter can be estimated as 
follows :—Under the action of the forces r, 
the soil in zone IV tends to expand laterally 
and presses therefore upon the soil forming 
zone V. Knowing the forces r,, the lateral 
pressure perpendicular to the line ab can 


flow is nearly vertical. 
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be calculated‘ by the same methods which are 
used in calculating a retaining wall. The 
analogy will be more evident if the reader 
will turn the drawing in such a way that the 
force r, becomes vertical (directed down- 
wards). 

Thus, for the equilibrium of the soil in 
zone V, it is necessary that the sum of the 
forces r in this zone should be sufficient to 
counterbalance the effect of zone IV upon 
zone V. For a given value of r, the latter 
depends on the type of soil ; that is, the finer 
the particles the higher the lateral earth 
pressure. This may explain why the length 
of the apron should be more for a soil con- 
sisting of mud and fine sand than for coarse 
sand and gravel.15 

In analysing the equilibrium of the soil in 
zone V the area of the zone is divided in 
sections delimited by stream lines, and the 
investigation carried out for each section 
separately. A curve representing the forces r 
is thus obtained, and another curve shows 
the sum of forces r and of the vertical com- 
ponent of the forces acting in the plane a 6. 
These two curves are shown in the diagram 
in the right-hand top corner in Fig. 18. For 
the equilibrium of the soil it is necessary 
that the upper curve should be located below 
the zero axis. 

Fig. 19 illustrates a device known as 
“ Beresford’s filter.” It consists of a series 





4 Only the active force is here taken into account. 
The total pressure on the surface a6 depends on the 
earth placed over it. 

145In this the rational method agrees with Bligh’s 
principle, namely, that c should be dependent on the 
type of soil. 


of layers of materials of different fineness 
superposed one upon another in such a way 
that the size of the grains of which these 
materials are formed varies gradually, the 
finest material forming the bottom of the 
filter, and the coarser being placed at the top. 
The device was due to J. 8. Beresford and 
was commonly used in a certain period as a 
measure to reduce the possibilities of 
“piping.” However, as its effect could not be 
explained by Bligh’s theory, this filter was 
less frequently adopted with later designs. 
It is rather interesting to note that quite 
independently of Beresford, Terzaghi has 
arrived at the same conclusions as to 
the practical advantages of such a filter. 

To show the difference in estimating the 
effect of such a filter in the light of the two 
theories, reference is directed to Fig. 20. 
According to Bligh, the sand in pipe A must 
be capable of withstanding a higher head 
than the sand in pipe B, because the length 
of “creep” in the first case is greater than 
in the second. But, according to Terzaghi, 
in the second case, although the hydraulic 
slope will be greater, the upper layer of the 
sand in the downstream end of the pipe will 
be subject to the weight of the gravel. The 
failure in the pipe B should therefore occur 
at a higher head than in the pipe A. 








American Railway Convention 





THE annual three-day convention of the 
American Railway Engineering Association 
was held at Chicago in March, 1946, after having 
been omitted under war conditions in 19465. 
The attendance totalled 1300, with 700 members 
and 600 guests and visitors. As usual, a score 
of committees submitted reports on a wide 
range of subjects. 

A comparison of three types of locomotives 
—steam, electric, and oil-electric—for three 
classes of service, passenger, freight, and yard 
switching or shunting, was an important 
feature of the report on Economics of Railway 
Operation. The comparison was on the basis 
of five main classifications : in operating costs, 
the electric locomotive is at a disadvantage in 
fuel costs ; the oil-electric in lubrication costs ; 
and the steam engine in fuel, water, engine- 
house and repair costs, but not in lubrication ; 
in fixed charges, the steam shows superiority in 
first cost, depreciation and interest, while the 
electric shows advantage in depreciation costs, 
but the oil-electric shows no advantage; in 
operating characteristics, the steam locomotive 
is at a disadvantage in overload capacity, 
acceleration, availability, flexibility, use factor 
and freedom from breakdown. The electric has 
advantages in the first four items and the oil- 
electric in the first five: in special features, 
the steam locomotive is again at a disadvan- 
tage, while both the electric and the oil-electric 
locomotives have superiority in smoke elimina- 
tion, damage to track and road bed, merchandis- 
ing appeal and dynamic braking; in possible 
elimination of certain facilities relative to 
operating and maintenance, the steam loco- 
motive has no advantage, while the other two 
show superiority in both directions. On the 
other hand, the use of any large number of 
electric or oil-electric engines requires special 
shops, entailing capital expenditures in addition 
to those for the locomotives. 

An important establishment in large cities is 
a produce terminal for the expeditious and 
economic handling of train loads of fruit and 
vegetables, and sometimes butter, eggs, and 
live poultry. Such a terminal must needs have 
both railway facilities and wholesale marketing 
facilities.. A report on Yards and Terminals 
covered the design and equipment of produce 
terminals, including both the handling and 
marketing of the produce or other merchandise. 
Water supply is under study by the railways 
from two points of view: the purification or 
softening treatment of boiler feed water, and 
the provision of clean, potable, and safe water 


Both aspects were considered in the report on 
Water Service and Sanitation. As to drink- 
ing water, stricter regulations proposed by the 
United States Public Health Service would 
involve the railways in considerable expense for 
watering facilities. 

Track construction and maintenance were 
dealt with in several aspects. The report on 
Roadway and Ballast went into considerable 
detail as to methods of stabilising the road bed 
—or formation—by grouting with cement, 
using either a light or heavy mixture. The 
grout may be applied by pneumatic or hydraulic 
methods. Several railways are using these 
processes and motion pictures illustrated the 
work in progress. Revised specifications and 
tests for stone slag and gravel ballast are in 
course of preparation. Accelerating the season- 
ing of timber ties—or sleepers—by a new vapour- 
vacuum treatment was described in a report 
on Ties, but there is uncertainty as to its effect 
upon the strength and splitting of the ties. This 
report also discussed the matter of metal tie 
plates or base-plates, which are considered as 
usually too small. But it is a question as to 
whether the cost of larger plates, secured inde- 
pendently of the rails, would be warranted by 
increased life of the ties. 

Revised specifications for open-hearth steel 
rails, adopted on recommendation of a report 
on Rails, specify a length of 39ft., although a 
much greater length has been advocated 
periodically. The main objection appears to be 
in the extensive and costly alterations that 
would have to be made by the rail mills. Long 
rails made by welding are transported with 
little difficulty. An important feature is that 
the new specifications call for controlled cooling 
of the rails. Three subjects now under research 
study are: (1) the stresses in rail heads on 
curves ; (2) modifications in rail cross section, 
particularly to lower localised stresses by a 
longer radius for the fillets at top and bottom 
of the web; (3) rail corrugation under traffic. 
Similar studies are being made as to the cross 
section of splice bars or fish-plates, and the 
tension in the bolts. As to length, laboratory 
tests and field experience indicate longer life 
for 36in. than for 24in. bars. 

Maintenance work on the track, to keep it in 
condition for safe and comfortable carrying of 
trains, has been a difficult task under combina- 
tion of heavy war traffic and shortages of men 
and materials. Economies possible by reduc- 
tion of clerical reports and records were outlined 
in a report on Economics of Railway Labour. 
This also discussed methods of housing and 
transporting regular maintenance gangs and 
the special forces’ for rail renewal and other 
heavy work. ‘Shortage of labour is one main 
reason for the rapid increase in the use of power 
machines and devices, and a report on Main- 
tenance of Way Work Equipment dealt 
particularly with the organisation and machine 
equipment of shops for the repair of track tools 
and machines. Efficient and economical paving 
of gradient crossings or level crossings is a 
problem of wide application, and the report on 
Highways submitted specifications for pre- 
fabricated slabs or panels of treated timber 
fastened to the ties—or sleepers—by screw 
spikes and leaving flangeways 2}in. wide for 
the wheels of trains. : 
Impact tests on bridges, dealt with in the 
report on Impact and Bridge Stresses, included 
regular and test trains on bridges of different 
types at speeds of 5 to 100 miles an hour, with 
recorded strain gauge stresses in members of 
viaduct towers, steel trusses, and steel ballasted 
floors. All this was progress information and 
related to a general programme of investigation. 
Comparative tests of asphalts and coal tar 
pitches were reviewed in a report on Water- 
proofing Railway Structures. Revisions of 
specifications for steel railway bridges were 
submitted in a report on Iron and Steel Struc- 
tures, and similar revisions for concrete struc- 
tures in a report on Masonry. Methods of pre- 
venting the destructive activities of termites in 
timber structures were reviewed in a report on 
Wood Preservation. 

The subjects covered in a report on Wood 
Bridges and Trestles included: fastenings for 
timber trestles, including the modern metal 











for passengers at stations and on the trains. 





joint connections as well as the ordinary spikes, 
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polts, lag screws, and drift pins; methods of 
reconstructing trestles of creosoted timber 
having ballasted floors ;. design of bridge piers 
of creosoted piles and timber. Possible use of 
prefabr icated buildings for camps, bunk houses, 
tool sheds, and section houses were discussed in 
a report on Buildings. One other structural 
subject was the corrosion of steel in sea water, 
both by chemical action and the adhesion of 
barnacles, as presented in a report on Water- 
ways. 

There has long been complaint that the rail- 
ways are far behind other industries in recruiting 
their engineering departments with graduates 
from the universities and colleges. The manage- 
ments do not seek these men, and do not offer 
them attractions in the way of pay, permanence 
or promotion. A report on Co-operative 
Relations outlined these conditions as well as 
a programme for effecting better relations. 
The meeting closed with the installation of new 
officers ; the President is Mr. J. B. Akers, chief 
engineer of the Southern Railway. 








Centreless Plunge Grinding 


We have received from Arthur Scrivener, 
Ltd., Tyburn Road, Birmingham, some inter- 
esting notes on the use of the controlled cycle 
centreless grinding machine, as applied to 
plunge grinding. It is a recognised fact that 
plunge grinding on a hand-operated machine 
entails a fairly high physical effort if good pro- 
duction figures are to be maintained consistently 
hour after hour. Notwithstanding the en- 
couragement of good piecework rates, the 
natural fatigue of the operator and the mono- 
tony of the work frequently causes a steady 
drop in production figures as the day proceeds. 
The firm states that, if the development of the 
controlled cycle method of plunge grinding is 
regarded from the labour angle alone, irrespec- 
tive of certain technical advantages, it enables 
the use of a less robust and more easily obtained 
class of worker, and shows an increase in output. 

A comparison is given between the hand- 
operated machine and the controlled cycle semi- 
and fully automatic machines on typical classes 
of work. On the hand-operated machine, a 
jin. diameter bolt, 5in. long under the head, is 
centreless ground to size by the removal of 
0-010in. of material Production rate with an 
operator of good physique is estimated at an 
average of 250 per hour. 

In a controlled cycle machine, the function 
of the hand-operated plunge grinding lever is 
undertaken by a hydraulically operated slide 
and cam. This method has the additional 
advantage of increasing the amount of the wheel 
opening to any desired distance from in. to 
lin. It also permits the machine to be used 
for deeply formed work of a type which could 
not be ejected from the older hand-operated 
machine because of its restricted wheel open- 
ing. The example of production chosen for 
comparison to the above bolt is a deeply 
formed piece of similar dimensions, such 
as a bicycle bottom bracket axle, 0-67in. 
maximum diameter by 5in. long, which has to 
be ground on four diameters and two radii. 

In the case of the semi-automatic controlled 
cycle machine, the operator loads the piece on to 
the work plate, and touches over with the fingers 
a small lever, putting the slide in motion. The 
work cycle is then automatic until the finish- 
ground axle is ejected. The output of this 
deeply formed piece is stated to be 360 per hour, 
and represents an increase of 44 per cent., the 
physical effort being reduced by at least a third. 

For fully automatic production the controlled 
cycle machine would be fitted with a magazine 
which not only feeds the pieces on to the work 
plate, but also automatically controls the rate 
of stock removal and the ejection of the finished 
piece. The operator in this case would only 
have to keep the magazine fully charged, and 
physical effort would be reduced by a further 
third. Production at the same time would be 
augmented to 720 pieces per hour, representing 
an increase ,of 100 per cent. over the semi- 
automatic machine or 188 per cent. over the 
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Habbaniyah Flood Relief Scheme 
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HE contract for the Habbaniyah flood|Mujarah escape channel and _ regulator, 
relief scheme, which was awarded by the|together with dykes and other subsidiary 
Ministry of Communications and Works|works. A full description of the scheme 
of the Iraq Government 


to Balfour,!appeared in our issue of June 30th, 1939. 
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DHIBBAN OUTLET CHANNEL AND REGULATOR 


of 66, Queen Street,; Referring to the accompanying plan, the 
in the autumn of 1939,| Ramadi inlet channel, which is designed to 
comprises the construction of the Ramadi] carry the excess flood water from the River 


channel and regulator, and the| Euphrates into Lake Habbaniyah, takes off 
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from the right bank of the river, about 
24 kiloms. downstream of the township of 
Ramadi, and consists of a channel approxi- 
mately 8 kiloms. long, with a bed width of 
92m., and an average depth of 5m., the 
total quantity of excavation being approxi- 
mately 4,000,000 cubic metres in clay and 
sand. The regulator, which is to be situated 


being in precast concrete blocks with mass 
concrete hearting, and the piers will carry a 
roadway 7m. wide across the regulator. 
The amount of concrete involved is approxi- 
mately 25,000 cubic metres. 

The Mujarah escape channel, which takes 
off from the south-east corner of the lake in 
a southerly direction, leading towards the 





mass concrete, the piers being in precast 
concrete blocks with mass concrete hearting. 
The width of the regulator between abut- 
ments is 62m., and there are eight 6-m. 
openings provided with sluice gates working 
in grooves set into the piers. There is a 
roadway, 34m. wide, across the regulator. 
Drawings of the Ramadi and Mujarah 
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approximately { kilom. down the channel; Abu Dibs depression, consists of a channel, ; regulators were reproduced in THE ENGINEER, 


from the river oak: is 94m. wide between 
abutments. It is to have twelve 6-m. open- 
ings provided with sluice gates working in 
grooves set in the masonry of the piers, each 
2m. wide. The regulator will be constructed 


in mass concrete with steel sheet pile cut-offs 





below the floor, the masonry of the piers 


7 kiloms. long, with a bed width of 46m. 
and a maximum depth of 17m., the total 
quantity of excavation being 3,200,000 
cubic metres. The regulator, stages in the 
construction of which are illustrated on 
page 378, is situated just over 4 kilom. from 





the lake end of the channel, and is built in 


June 30th, 1939. 

Construction started in the autumn of 
1939, and the excavation for the Mujarah 
regulator and channel was carried out by 
scraper plant, necessitating the use of extra 
heavy rooters. This work is ilustrated by 
engravings onthe opposite page. The regulator 
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was completed by April, 1941, with the 
exception of the roadway. But the sluice 
gates had not been erected. By the same 
date nearly one-third of the excavation of 
the Ramadi channel downstream of its 
regulator had also been excavated, using 
two 44-yard walking draglines. The work 
was then suspended until the cessation 
of hostilities. By agreement with the 
Government of Iraq, arrangements have 
recently been made for Balfour, Beatty 





will widen to 38m. at the regulator. 
The material in this section is very hard 
clay, with layers of gypsum and cemented 
conglomerate. From the regulator to the 
river the bed width of the channel, 
as planned, is 42m., and the average 
depth 54m., the material being sanded 
clay very similar to that in the Ramadi 
inlet channel. The total quantity of ex- 
cavation involved is 2,300,000 cubic metres. 
The regulator, which will be of the same 











EXCAVATION OF MUJARAH CHANNEL—AUGUST, 1940 


and Co., Ltd. to complete the work, 
with the addition of the Dhibban outlet 
channel. 

The Dhibban channel—see plan—is in- 
tended to carry the excess flood water from 
the lake into the Euphrates during the 
low-water season, to be used for irrigation 
purposes further downstream. It will run 
from the north-east corner of the lake 
in @ more or less northerly direction 
to a point on the right bank-of the 


type of construction as those at Ramadi 
and Mujarah, is to be 38m. between 
abutments and will have five 6-m. openings 
controlled by sluice gates. The quantity of 
concrete involved is 16,500 cubic metres. 
The design is shown in an accompanying 
drawing. 

The works have been designed, and 
will be supervised, by the Government’s 
consulting engineers, Messrs. Coode, Wil- 
son, Vaughan-Lee and Gwyther, of West- 














SCRAPER UNIT FOR CHANNEL EXCAVATION 


river approximately 20 kiloms. upstream 
of Falluja. The regulator is to be placed 
practically midway between the lake and 
the river. The total length of the channel 
will be 64 kiloms. and the section between 
the lake and the regulator is to have 
a 17-m. bed width and a maximum depth 
of 30m., with two intermediate berms, 
each 5m. wide, at approximately 11m. 
and 19m. respectively above bed level. 
As shown on the accompanying plan, it 





minster, and the Department of Irriga- 
tion, and are expected to be completed 
in four years’ time. The total cost 
of the scheme, including the amounts 
already spent, is estimated at about Ds. 
2,000,000. 

To secure full advantage of the stored 
water in the Habbaniyah Lake, further 
measures are under consideration by the 
Government, possibly involving a barrage at 
Ramadi. 


Alexandre Collin (1808-90) — 


A Pioneer in Soil Mechanics* 
By A. W. SKEMPTON, A.M. Inst. C.E. 


THE branch of soil mechanics known as 
“* Stability of Slopes,’’ includes such problems 
as the safe slopes of cuttings and embankments, 
the design of earth dams, and the study of 
landslips, particularly as they affect the civil 
engineer. These problems are as old as civil 
engineering itself, but only in comparatively 
recent times have they been studied in a scien- 
tific manner ; it is with the work of one of the 
pioneers in this subject that this paper is con- 
cerned. That we should in the year 1946, pay 
more than passing attention to Alexandre Collin 
is especially appropriate since it was exactly 
100 years ago that he published his classic 
Memoir on the stability of slopes in clay soil. 
Before this date, Coulomb (1773) and Frangois 
(1820) had developed an analysis of stability 
of clay slopes, based upon the assumption of a 
plane slip surface, but no work had been done on 
the determination of the shear strength of clays, 
and without this knowledge, any analysis is of 
only academic interest. Moreover, at about 
this time it was becoming fashionable among 
the theoreticians, such as Poncelet (1840), 
and Moseley (1843), to assume that clays 

ed no permanent cohesion. This trans- 
formed the problem of cohesive soils into a 
simpler one of purely frictional soils, but with 
an irretrievable loss of validity. 

Into this subject Collin brought a clear and 
courageous mind. He was engaged as a young 
civil engineer on the works of the Canal de 
Bourgogne, and had the opportunity of studying 
many large slips which took place in the cuttings, 
in the embankments and in the earth dams 
associated with the canal. He measured up 
the shape of the slip surfaces and found that 
they all conformed approximately to cycloidal 
arcs. He appreciated that the cause of instabi- 
lity was inadequate cohesion and, further, that 
in several cases the cohesion was initially 
sufficient but that it suffered a progressive 
decrease with time, due largely to infiltration of 
water. He, therefore, set about measuring the 
cohesion in clays and used what is probably the 
first box-shear apparatus for doing so. Collin 
then went on to devise an analysis of stability, 
based not upon a plane slip surface but upon the 
curved cycloidal arcs which he had observed in 
the field. This analysis is crude, but it is, 
nevertheless, the precursor of our modern 
methods, since Collin used directly the shear 
strength as measured in this box apparatus and 
did not confuse the issue by bringing in the 
irrelevant and indeterminable conception of 
an ‘‘ angle of repose ”’ for clay soils. 

One of the results which impressed Collin 
in his field observations was the progressive 
softening of clays, and he points out that any 
strength which we may measure in a test is not 
necessarily the value compatible with final 
permanent equilibrium in the actual slope. He 
also goes on to make the very valuable point 
that permanent stability is represented only 
by the slopes found in nature. He did not, of 
course, suggest that cuttings should be made to 
these flat slopes, but he did give the whole prob- 
lem a degree of clarity by showing, first, that any 
steeper slope is essentially in temporary equi- 
librium and secondly that this equilibrium 
can be made less temporary by carrying 
out adequate drainage of the slope. His 
practical contribution also included a valuable 
discussion on remediable measures and other 
related topics ; but his chief importance as an 
historical figure lies in his great confidence that, 
although he had done little more than see some 
parts of the problem with a certain degree of 
clarity, yet ultimately a rational and useful 
solution would be found—and this, in his own 
words, would be found by those who combine 
a knowledge of mechanics with the outlook of a 
natural philosopher. 

We know to-day that his confidence was 
justified. In the period1910—1930, several men 
of great ability turned their attention to the 
various problems of soil mechanics. Outstand- 
ing among these is Professor Karl Terzaghi,t 





* Newcomen Society, April 17th, 1946: Summary 





t+ Terzaghi, K. — Theoretical Soil Mechanics, 1943 
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who as much, if not more, than any other in the 
field of civil engineering research has combined 
a deep knowledge of geology and physical- 
chemistry with the laws of mechanics and great 
ability as a practical engineer. To-day, largely 
as a result of Terzaghi’s work and his great 
influence, soil mechanics is developing as a most 





fruitful subject. But it is hardly an exaggera- 
tion to say that from the time of Collins’ Memoir 
to the early years of the present century, a 
period of about 60 or 70 years, no important 
contributions were made. This gap is, indeed, 
so striking that most people consider the subject 
to be quite new and without any precedent, 








Gas Carburising 





EVERAL methods of carburising ferrous com- 

ponents are employed in engineering practice. 
In the pack method usually referred to as “‘ box, 
carburising,” the work is heated in contact 
with solid compound, which, when at tempera- 
ture, forms carbon monoxide. At the surface 
of the steel decomposition takes place, nascent 
carbon going into solution with the steel, and 
the resultant carbon dioxide reacts immediately 


Test Tube 


Cover 


FURNACE FITTED WITH 
CONTAINER FOR 
DIRECT QUENCH. 





ee 


3-0" 


GAS PLANT. 









possibilities seem to warrant, probably because 
of the wider availability in the United States 
of natural gases, most of which permit concen- 
trations of hydro-carbon considerably above 
the minimum necessary for active carburising 
without excessive carbon deposition. Carbon 
is available in the gaseous state as carbon 
monoxide, as illustrated by the reactions in 





there is an upper limit in a carburising gas and 
by increasing the concentration beyond the 
point at which carbon will diffuse into the steel, 
free carbon will deposit and further inter. 
action of the gaseous carbon compounds and 
steel will be impeded. The first requirement 
therefore is to provide an effective carrier gas or 
diluent for the hydro-carbon gas, free from 
decarburising gases, such as carbon dioxide 
and water vapour. 

Whilst the chemistry and mechanism of gas 
carburising are well known, the translation of 
this knowledge into practice under conditions 
of rigorous control to ensure uniformity has 
been less well understood. The manufacturers 
of the equipment illustrated herewith—the 
Incandescent Heat Company, Ltd., Smethwick, 
Birmingham—claim to have evolved a system 
of gas carburising by means of which any 
quality or depth of case can be produced in the 
minimum of time under conditions of great 
economy and reliability. 

The outstanding advantages of a controlled 
gas carburising system are that it is applicable 
to the whole range of case depths covered by 





pack carburising, and also as hydro-carbons, 










other methods, the time required for heating 
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GENERAL ARRANGEMENT OF GAS CARBURISING PLANT 


with the carbon in the compound to form fresh 
carbon monoxide. Liquid carburising and 
cyaniding are other processes used to give a 
hard surface with a tough interior, but are 
limited commercially to a comparatively less 
depth of case than is practised in the pack 
method. 

Gas carburising has been used less extensively 
outside the United States of America than its 





such as methane, ethane, propane, and butane, 
which may be classified as carburising agents. 


The hydro-carbons break down at carburising 


temperatures to carbon and hydrogen, and if 
undiluted liberate an excessive amount of 
carbon in the form of soot or coke on all exposed 
surfaces, while if highly diluted the rate of 
reaction with the steel is too slow for com- 
mercial purposes. It will be seen, therefore, that 





and carburising are substantially reduced, the 
high labour cost involved in packing and 
unpacking boxes is eliminated, the material 
cost of compound or carburising salts is dis- 
pensed with, and maintenance charges for 
carburising boxes or cyanide pots are non- 
existent. In the Incandescent Heat Company’s 
system, the preheating and carburising phases 
are under strict control and a diffusion period 
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can be provided if desired. Bright cooling may 
be applied with a subsequent reheating opera- 
tion for case-hardening or a direct quench 
from the furnace for case-hardening can be 
carried out. 

The gas carburising installation is  self- 
contained and consists of several furnace bases 
with work covers, one mobile furnace capable 
of being placed on any base, a gas-preparation 
plant for the diluting media, a supply of hydro- 
carbon gas, and master control panels. The 
work covers are of two types, one having a 
dome-shaped top, so that when the furnace is 
removed the cooling phase takes place under 
the protection of a controlled atmosphere, 
while the other type of cover has an open top 
to facilitate lifting out a charge of work for direct 
quenching after the furnace lid has been 
removed, 

When in operation, the installation is arranged 
with the furnace in position over a charge of 
work inside a cover on a furnace base. If bright 
cooling is specified, a second base will contain 














CARRIER GAS PLANT AND CONTROL PANEL 


a charge of work cooling inside a domed cover, 
and the third base is then available for removing 
a carburised load and laying a new charge. The 
furnace is not allowed to cool down substan- 
tially in transfer, so that rapid heat recovery is 
obtained when it is started up, in turn, over 
each base and when engaged on a normal cycle, 
ample time is provided for laying a new charge 
of work. The carrier gas preparation plant is 
connected to each furnace base and the con- 
trolled atmosphere is fed to the base carrying 
out the heating and carburising phases and 
the base dealing with the cooling cycle, while 
being shut off from the third base until just 
before the commencement of the heating 
cycle. During the carburising phase a measured 
quantity of hydro-carbon active carburising 
agent is admixed with the diluent gas, providing 
a suitable concentration to produce the maxi- 
mum rate of carburising without danger of free 
carbon deposit. All phases of the system are 
under precision control with automatic regula- 
tion where practicable. 

The carrier gas preparation plant has been 
developed to manufacture a hydro-carbon 
diluent from town gas. A notable feature is 
that the finally conditioned gas is derived from 
the products of combustion resulting from 
burning the fuel used to maintain the cracker 
element at the requisite temperature for 
reaction. Charcoal is employed as the reactive 
agent in a cracker tube fitted inside a vertical 


wound radiant tubes, each element being pro- 
vided with controlled air/gas mixing burners. 
The products of combustion are passed through 
a heat exchanger and twin condensers for 
cooling and reduction of the water vapour. 
Carbon dioxide and water vapour, both active 
decarburising agents, still remain, and therefore 
after leaving the heat exchanger the gaseous 
products are passed through the charcoal 
cracker, the carbon dioxide combining with 
the carbon to form carbon monoxide and the 
remaining water vapour re-forming to carbon 
monoxide and hydrogen. The final analysis 
of the carrier gas may be of the order of 20 per 
cent. carbon monoxide, 2 per cent. hydrogen, 
with the balance nitrogen, carbon dioxide 
being virtually absent and the dewpoint 
below —40 deg. Fah. 

The equipment illustrated herewith is a 
sémi-batch type installation employing town 
gas as the source of thermal energy, but elec- 
trically heated bell type furnaces may be used 








retort, which is heated by means of spirally 





as an alternative. Spirally wound radiant 








tubes are fitted inside the cylindrical insulated 
furnace unit, and since the products of com- 
bustion do not enter the work chamber, com- 
plete control can be exercised over the furnace 
atmosphere. Each furnace base is provided 
with a high-velocity fan to create turbulence 
inside the work chamber promoting rapidity 
of heat input to the load and an efficient mixture 
of the carburising agent and diluting gas to 
ensure uniformity of carburising throughout 
the charge. Automatic temperature control is 
applied and the time/temperature cycle is 
recorded in the usual manner while pressure 
gauges and flow indicators with hand control 
valves are provided on the master panel. 








Generation of Electricity 





Durine the month of March, 1946, the 
authorised undertakers in Great Britain genera- 
ted an aggregate of 3,820 million units. These 
figures, published by the Electricity Commis- 
sion from official returns, represent a striking 
increase of 12-9 per cent. over the revised figure 
of 3,383 million units generated in the corres- 
ponding month of last year. The total number 
of units generated by authorised undertakers 
in the first three months of 1946 was 11,424 
million units as compared with the revised 
figure if 10,855 million units for the correspond- 








569 million units or 5-2 per cent. Provisional 
figures contained in the Eighteenth Annual 
report of the Central Electricity Board show 
that the total quantity of electricity generated 
at public supply stations in 1945 was 2-8 per 
cent. less than in 1944. That this reduction was 
of a temporary nature was indicated in the 
report which foreshadowed a rapid and con- 
tinuous rate of increase‘‘ when the immediate 
difficulties of post-war reconversion have been 
surmounted.” The output figures published for 
the first three months of this year suggest that 
the expected upward trend is already in 
evidence. 








Cable and Wireless, Ltd. 


On Wednesday, April 24th, there was 
published the text of a Bill “ to bring the share 
capital of Cable and Wireless, Ltd., into public 








ing period of 1945, representing an increase of 





ownership, to provide for the cost of making 





GAS-HEATED FURNACE UNIT 


certain payments to that company in con- 
nection with reductions in its charges, and for 
purposes connected with the matters aforesaid.” 
A White Paper was issued concurrently with 
the Bill, which deals with the proposed 
transfer to public ownership. It states that the 
recommendations of the Commonwealth Tele- 
communications Conference of 1945 have been 
accepted by all the Commonwealth Govern- 
ments there represented. The White Paper then 
explains that the United Kingdom Government 
proposes to introduce legislation to enable it 
to acquire the shares of Cable and Wireless, 
Ltd.—apart from the 2,600,000 £1 shares it 
already owns—and to provide for payment of 
compensation to the shareholders. The Govern- 
ment also intends to seek further parliamentary 
approval later for the establishment of the 
Commonwealth Telecommunications Board and 
the implementation of the scheme recom- 
mended by the Commonwealth Telecommunica- 
tions Conference. Finally, reference is made in 
the White Paper to the agreement reached 
between countries of the Commonwealth and 
the United States at the Telecommunications 
Conference held in November and December, 
1945, at Bermuda. This agreement provides for 
substantial reductions in telegraph rates between 
certain countries of the Commonwealth and 
the United States, and contemplates the 
eventual introduction of a world ceiling tele- 
graph rate of Is. 6d. a word, subject to the 
agreement of. foreign administrations. 
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NATIONALISATION OF IRON AND STEEL 


THE announcement by the Minister of 
Supply in the House of Commons just before 
Easter regarding the future position of the 
iron and steel industry of this country will 
give satisfaction only to those Socialists to 
whom nationalisation is an end in itself. 
‘* After full consideration,”’ said Mr. Wilmot, 
“ the Government has reached the conclusion 
that the position of the industry and its 
importance in the national economy necessi- 
tate a large measure of public ownership, 
and that legislation for this purpose shall be 
prepared.’ In such vague terms was an 
undefined degree of nationalisation justified. 
It was accompanied by an expression of 
anxiety that the ‘“‘ utmost co-operation of 
both managements and workers during the 
period which will be necessary for the 
preparation and putting into effect of the 
scheme of public ownership” should be 
secured; and an announcement that the 


374| mines, for instance, 


®|the iron and steel industry has an enviable 


future status. 
world, the industry can hardly be expected 


replaced by a Control Board whose function 
it will be to facilitate the early execution of 
development schemes and to advise the 
Minister about the definition of those sections 
of the industry that are to be nationalised. 

It is not easy to find satisfactory reasons 
for the Government’s desire to nationalise 
the iron and steel industry. For Mr. Wilmot’s 
justification, “ its importance in the national 
economy,” is wholly unsatisfying, if only 
because it yet remains to be proved that 
such an industry can be more efficiently 
operated under public rather than private 
ownership. Nor do there appear to be any 
ulterior motives. In the case of the coal 
it could at least be 
argued, with some show of reason, that 
labour unrest had been so long-continued 
and so much directed against private owner- 
ship that only by the grant of nationalisation 
could there be any hope of peace; and in 
the case of inland transport, the need for 
co-ordination lies at the root of the Govern- 
ment’s desire to nationalise its individual 
sections, the railways, the roads, and the 
canals. But, as far as labour relations go, 


record of persisting concord of which both 
managements and men may well be proud ; 
whilst co-ordination between its various 
sections, if not already fully provided by the 
complexity of its organisation, is no doubt 
the subject of some of the reconstruction 
plans prepared by the Federation. The only 
remaining justification seems to lie in the 
admitted need for modernisation, reconstruc- 
tion and reorganisation. But the industry 
itself, still under private ownership, is at 
least as well aware of this need as the 
Government. Its plan, the publication of 
which has been promised and which, it is to 
be hoped, will not be long delayed, is reputed 
to call for an expenditure of no less than 
£168,000,000 during the next five years. 
Nor is there any proof that the industry 
lacks the vigour to carry out the proposed 
work. Indeed, reconstruction was begun 
before the war, and would by now have 
proceeded much further than it has, had not 
the enormous demands of war for output at 
any cost temporarily delayed its execution. 
But it is, we suppose, nearly useless to argue 
further against nationalisation. The Govern- 
ment, for whatever reasons, is convinced that 
such a course is desirable, and it certainly 
has the power to introduce the necessary 
legislation and to pass it through the present 
Parliament. 

The Government hopes, whilst it makes 
up its mind on the obviously very difficult 
question as to where to draw the nationalisa- 
tion line in so complex an industry, that it 
will retain the co-operation of those who 
operate the industry. It is just on this point 
that the Minister’s announcement appears 
particularly untimely. At present iron and 
steel are being supplied to a “ sellers’ ” 
market. But within a few years such 
conditions will no longer rule. World-wide 
competition will be encountered. It is to 
meet those clearly envisaged conditions that 
modernisation is so essential and, in view of 
the amount of reconstruction to be done, so 
urgent. Yet at such a time the Government 
chooses to make a vague announcement that 
leaves all concerned doubtful as to their 
With the best will in the 





under such conditions. Nor, if there is to be 
any real justification for nationalisation, can 
those responsible be wholly certain that the 
proposed plans are suitable. For the interna] 
organisation of the industry will, presumably, 
need certain alterations to suit it to public 
ownership. Further, a period of acute 
controversy, which may well be the conse. 
quence of the Government’s announcement, 
is hardly the best of times during which to 
attempt reconstruction. In such circum. 
stances, no one will envy the task of the 
Government’s new Control Board in its 
double-headed task of pushing forward 
reconstruction and simultaneously attempting 
to formulate detailed nationalisation pro- 
posals. For the Government’s announcement 
can hardly do less than administer a severe 
check to the development of an industry 
whose health and vitality are essential to the 
post-war prosperity of this country. 


Commonwealth Defence 
Tue lifting of the black-out necessarily 
imposed on technical advances during the 
war has shown how immensely military 
armaments have changed during the life- 
times of most of us. Engineers actively 


such developments have watched this 
happening under their own eyes; they can 
realise now that similar advancements have 
been happening in all fields. The latest 
piece of enlightenment relates to the many 
applications of radar to Service needs, which 
were revealed during the recent Institution 
of Electrical Engineers Conferences. There 
may be more such revelations to come, but 
enough has been said to enable us to assess 
the bearing which the new technique of war 
has on the future peace of the world, and in 
particular on the future of this small island. 
The first thing that strikes one is that 
Britain’s position, taken by itself, has become 
far more difficult. If it be asked whether 
there is any need to consider Britain by 
itself, now that a United Nations Organi- 
sation has been created, the answer must be 
that whilst hoping the best for, and from, 
that new organisation, which rightly sup- 
ported can do so much, it is certainly appro- 
priate to consider what would be our second 
line of defence should the best efforts of 
U.N.O. fail in its endeavour to preserve peace. 
Before dealing with that, it may be pointed 
out that the Security Council of U.N.O., 
with its Chiefs of Staff Committee in constant 
session, will by the terms of the Charter have 
under its control Air Force contingents in 
suitably placed countries always under its 
command ; indeed, it seems, from certain 
Press indications, that it may have Navy 
and Army contingents as well. But no action 
can be taken by that Council unless America, 
Britain, China, France and Russia each and 
all desire that it should. If all agree, over- 
whelming pressure can be used to stop any 
of the other forty or more nations from 
going to war; but the Charter provides no 
means for stopping any one of the Big Five 
from warlike action against any other nation. 
This may seem an odd situation, but it 
reflects the very practical circumstances that 
if Russia, for instance, or even America, 


decided to go to war with another State, 
nothing written on paper could prevent that 
from happening, and any application of 
contrary force could but lead to an extension 








existing Iron and Steel Control would be 


to set out wholeheartedly upon reconstruction 


of the area of conflict and to another World 


concerned with some particular aspect of 
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War. The smaller nations may be said to be 
under some measure of control by the Security 
Council but the greater ones are certainly 
not: the tail can no longer ‘“‘ wag the dog,” 
put the dog retains full control of all his 
organs. In such a world it is only wise to 
consider the situation of Britain in all the 
circumstances that might arise. Have we 
any “ cover-point ” plan ? 

One of the new, and most menacing, events 

of the War—apart altogether from the atomic 
bomb—is the emergence of the guided missile 
weapon. This was still in comparatively 
undeveloped form when the war ended, but 
enough experience of it was gained to show 
that it could have been developed so as to 
make life in great cities, or even in great 
factories or experimental establishments, 
nearly impossible. A small island like ours 
in another world war might prove to be no 
place for continuous work in large experi- 
mental stations or in great workshop areas ; 
even the transportation of supplies might 
become as exiguous as it did in Germany 
during 1944 and 1945. The other countries 
of the British Commonwealth are free, by the 
Statute of Westminster, to follow their own 
paths—as we have seen clearly illustrated by 
Eire. But in view of our common ideals of 
world order it may well be that in a third world 
war, as in the first and second, the Dominions 
and ourselves would be found fighting side by 
side, and not improbably the U.S.A. also. In 
these circumstances it is symptomatic that 
a military mission should have lately left 
this country for Australia in order to study 
on the spot the possibility of the creation of 
an experimental station under joint control 
for investigations on guided missiles and the 
best form of defence against them. Defence 
against the flying bomb variety is not too 
difficult to devise, however fast they may 
fly. The use of radar-laid guns with proxi- 
mity-fuses for their projectiles, showed that 
after only a few months of practice, it was pos- 
sible to destroy ninety per cent. or more of the 
V l’s that crossed our coast line; and one 
may reasonably anticipate that defence 
measures will keep pace with any possible 
aero-dynamic improvements in the weapon 
itself. Long range rockets are a more diffi- 
cult proposition. In the late war their speed 
was in the neighbourhood of a mile a second : 
in any further war this might be doubled (if 
Britain is the main target, or perhaps trebled 
if it is the U.S.A.), and with this drastic 
change in the time scale of events the task 
of the defending guns will certainly be hard, 
though one may hope not impossible. Diffi- 
cult as may be the task set to the technicians 
of such a defence establishment they will no 
doubt show, if well chosen and well led, the 
same high measure of attainment as their 
redoubtable predecessors. It is a fortunate 
circumstance that any guiding of such missiles 
has to be effected during the first few seconds 
of their flight ; after that the fuel is burnt 
out, the atmosphere almost entirely left 
behind, and the subsequent path undeviated 
from a plain trajectory— a fact greatly aiding 
the defending gunner. His radar will give 
him instantly all the information he wants 
about the path of the projectile, though he 
would certainly have to be quick in his con- 
sequent reactioris—or clever enough to have 
devised in advance automatic gear which can 
be even quicker. 

That the mission to Australia will be 





successful in its high task we certainly hope. 





That it should be going to the wide spaces of 
Australia rather than to those of Canada is 
no doubt due to the balance of climatic con- 
ditions for experimental work, but Canada 
can hardly fail to be as interested in the issue 
as is Australia or this country ; so it is con- 
ceivable that the project may become a joint 
Commonwealth endeavour, especially if the 
coming Conferences this summer advise 


such a development. Should that happen 
it might well become a pointer for other 
forms of combined effort in defence. In 
some of them a mutual exchange of infor- 
mation with the United States might 
moreover. be found to assist materially 
towards the attainment of the aims we 
have all of us expressed in the Charter 





of the United Nations. 








Institution of Naval Architects 


No. I1I—(Continued from page 365, April 19th) 


O* Thursday morning, April llth, the 
following papers were presented and 
discussed together :— 


THE WORK OF THE ADMIRALTY SHIP 
WELDING COMMITTEE 
By Sir Amos L. Ayre, K.B.E., and 
G. M. Boyp, Associate Member. 


This paper is intended to give a_ general 
description of the work of the Admiralty Ship 
Welding Committee, referring in particular to the 
earlier exploratory work and the subsequent plan 
of research, indicating in brief outline the more 
important items and some of the results. Technical 
details have, in general, been omitted, since it is 
intended that these shall be fully dealt with in 
subsequent papers to be presented to this and other 
appropriate Institutions. The paper outlines the 
co-ordinated pattern mto which the subject matter 
of subsequent papers will fit. 


StrucTURAL INVESTIGATIONS IN STILL WATER ON 
THE WELDED TANKER “ NEVERITA ” 
Part I, by F. Butt; Part II, by R. B. SHEPHEARD 
and JAMES TURNBULL 

As part of an extensive programme of full-scale 
investigations on ship structures being undertaken, 
on behalf of the Admiralty Ship Welding Committee, 
by the Department of Scientific Research and 
Experiment, Admiralty, a series of tests has been 
carried out in still water on the welded tanker 
** Neverita.”” 

Part I of this Paper describes some of the 
instruments and methods developed specially for 
this and subsequent work, and discusses factors 
influencing their design. The methods of using the 
instruments, and their principles of operation, are 
also described. 

Part II describes the tests on ‘‘ Neverita,’’ and 
observations are made on the results. The ship 
was submitted to a cycle of longitudinal hogging 
and sagging bending moments by varying the 
distribution of water ballast in the main cargo 
tanks. The deflection of the hull girder was 
observed, together with the strains in the deck, 
sides, bottom and longitudinal bulkheads at a 
representative section near mid-length of the 
structure. Transverse as well as longitudinal 
strains were measured, and particular attention 
paid to the effects of local bending of the plating. 
Overall deflections and the distribution of derived 
stresses across the test section have been compared 
with calculations on the classical beam theory. 
The effects on the structure of variations in tempera- 
ture were observed. Investigations were made of 
the combined effect of longitudinal bending and 
water pressure on a panel of the longitudinal 
bulkhead ; of the behaviour of a panel of bottom 
shell plating adjacent to this bulkhead; and of 
the deflection of a transverse bulkhead due to 
pressure head. Strains were also determined at 
discontinuities at the ends of the bridge erection 
and at hatchways. 

A full report of these experiments has been 
issued by the Admiralty Ship Welding Committee. 
The report contains much detailed information 
which it has not been considered practicable or 
necessary to include in this paper, the main purpose 
of which is to present the salient features for 
information and discussion. 


DIscuUSSION 


Sir Stanley Goodall said that, given sound 
design, good workmanship and steel such as 
was used in British warships built under the 
temperate conditions prevailing in our 
country, the reliability of welded ships was 
beyond question. The number of warships 
which were all-welded or which had a con- 
siderable portion of their structure all- 
welded, ran into scores, whilst the number 





was thousands if landing craft were included. 
They had been successful for many years 
including years of war service. If there were 
any who were nervous or conservative in the 
British shipbuilding industry when ships 
were being built of British steel under British 
temperate conditions they should not have 
any fears as to the extension of the applica- 
tion of welding, nor wait while problems 
were elucidated. If they did, we should be in 
danger of missing the bus through gazing at 
the stars. 

Mr. R. Baker said there had not been 
any serious failures with welded ships, and 
there had been a number of reports which 
indicated that welding was more satis- 
factory than riveting, particularly against 
explosion damage. Nevertheless, there had 
been cases even before the American failures 
in which ships had failed in mysterious 
circumstances. A number of papers had 
been read before the Institution on the 
strength of ships, but since the Wolf experi- 
ments there had not been any definite 
breakaway from tradition, and we had not 
tried to find any new ways of fully investiga- 
ting the problem. It seemed to him that 
the failures in the American ships which had 
led indirectly to this vast amount of research 
on the strength of ships would at least, from 
our point of view, have been worth while if 
they had done no other good than that. 
These papers indicated a vast field for closer 
investigation of the actual stressing of the 
various parts of a ship, which really was a 
very complicated structure, although since 
the Wolf experiments there had been a 
tendency to assume that it was just a beam. 
Sir Amos Ayre seemed to put the blame for 
the American failures on notch brittleness, 
and implied that notch brittleness was a 
characteristic of American steel which did 
not arise in the case of British steel. 
Sir Amos stated that very few riveted 
ships were built in America before the war, 
and rather suggested that there was no 
evidence whether riveted ships would have 
failed in the same way. Personally, he felt 
it was clear that the method of fastening 
riveted ships enabled a certain amount of 
stress relief to take place at the rivet holes, 
but he believed that if it were possible to 
have an investigation of the riveted ships 
that had broken their backs it might have 
been found that the steels were notch brittle. 
Indeed, he rather felt that notch brittleness 
might be associated with a type of failure 
rather than being the cause of the failure. It 
was generally known that large test pieces 
showed less ductility than small ones, and in 
a ship there was really a very large and very 
thin test piece. He suggested that if we did 
have cases of ships being strained and break- 
ing their backs in the future they obviously 
would not be naval vessels, and he asked that 
the Classification Societies, in carrying out 
their routine examinations of such vessels, 
should take up this notch brittleness question 
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and make test pieces from the damaged 
material and see if they passed the notch 
tensile test as well as the ordinary ones. If 
we proceeded with this idea of investigating 
more closely the stressing of ships as distinct 
from their failure—and a large number of 
continued researches would be required in 
the future—such investigations would have 
to start when the vessel was on the berth if 
a complete record of the elastic behaviour 
was to be obtained. Therefore he urged the 
members of the Institution to back up the 
British Shipbuilding Research Association, 
not only financially, but personally, so that 
when the scientist went into the shipyard he 
would be welcomed like a customer. 

Mr. D. E. J. Offord, referring to the third 
paper, said that one way of avoiding the trouble 
mentioned was to use steel not susceptible to 
notch brittleness at working temperatures 
and under the conditions of stress met with 
in practice. Another way was to remove the 
notch, 7.e., eliminate all serious local stress 
concentrations. We would be wise to employ 
both methods as far as possible, especially 
where impact loading had to be catered for, 
because experiments indicated that some of 
the highest quality steels were susceptible to 
notch brittleness at ordinary temperatures 
if the straining rate was sufficiently high. 
Thus good design must avoid serious local 
stress concentrations, and for this purpose 
photoelastic studies on suitable models had 
much to recommend them. The investiga- 
tions of the Admiralty Ship Welding Com- 
mittee were induced by the fear that ships 
might break their backs under operational 
conditions. It was, however, equally essen- 
tial to ensure that ships were not below their 
full efficiency because their structure was, 
either as a whole or in part, stronger than it 
need be. 

Mr. J. L. Adam, discussing the paper by 
Messrs. Shepheard and Turnbull, said it 
emphasised what had often been said, but 
perhaps so little said, that welded ships must 
be designed as welded ships. It was interest- 
ing to find that with the greatly improved 
instruments now available, the hull girder 
under still water bending experiments 
behaved more or less in accordance with the 
beam theory, and the results in the paper 
would be greatly enhanced when we obtained 
comparative figures from the riveted structure. 
It would also be interesting to have a record 
of the strains for some distance forward and 
aft of the hatchway and in the line of the 
hatchway. Incidentally, it would be useful 
to know whether the coamings of the hatch- 
way passed through the deck or whether the 
coaming was welded directly on top of the 
plating. 

The points of most immediate interest, how- 
ever, were those in which this structure differed 
from the riveted structure of the same type 
and general scantlings. A statement in the 
paper said: “It should be mentioned that 
many tankers of this type of construction 
have been built and have given fully satis- 
factory performance in service.” Whilst 
this was true, it was liable to misinterpreta- 
tion. The tankers with which there had been 
long and satisfactory service were all different 
in important matters from this tanker and 
it was just where those differences occurred 
that the experimental evidence showed the 
“ red light.” 

Mr. W. Thompson said one of the first 
things which impressed him in reading the 
paper by Messrs. Shepheard and Turnbull was 
the great development that had taken place 
in recent years in the measuring apparatus 
for use in investigations of this kind. The 
numbers of gauges available and the facility 
with which thay could be read gave present- 
day investigators many advantages over 


that they had made full use of those privileges. 
The principal object of the experiments was 
to determine how far the normal methods of 
calculating stress and deflection in a ship’s 
structure provided results comparable with 
those actually experienced, and a tanker 
offered obvious advantages over a cargo ship 
in providing a long middle body of uniform 
construction. In all experimental problems 
of this kind, one vital factor was the product 
E by I, and as those terms were not capable 
of independent assessment, much ink had 
been spilt in the analysis of previous similar 
experiments over the question of their 
relative value. In the present case happily 
this did not arise as the recorded results 
for both stress and deflection agreed so 
closely with those predicted by theory 
that no problem arose in reconciling them. 

Dr. E. V. Telfer, admiring the terrific 
amount of work contained in the paper by 
Messrs. Shepheard and Turnbull, said that 
in doing so he was compelled to go back to 
the pioneer work of Dr. Taylor, one of the 
Institution research scholars, who, without 
anything like the assistance and money 
available that was evident in regard to this 
paper, yet was able to advance the theory 
of the subject more than anybody had ever 
done so far as the strength of ships was con- 
cerned. In view of the importance of Taylor’s 
work, it was strange the authors did not seem 
to have used it in the calculation of the 
theoretical stresses of their structure, nor did 
they seem to refer to it in the references at 
the end of the paper. The author’s work 
confirmed something of what Taylor showed 
was necessary to depart from the ordinary 
classical beam theory. For some reason or 
other the authors had taken a section which 
included a hatchway, and had thereby com- 
plicated some of the more fundamental 
lessons which would otherwise have been 
derived. He hoped that other data were 
available clear of the hatchway so that a 
clear decision could be taken as to the effect 
of shear strain in this particular case. He 
was also not quite sure how the authors had 
derived the actual calculated deflections. 
Most previous calculations on ship deflec- 
tion had always shown that the actual 
deflection was much more than the theore- 
tical, but in the present case the reverse 
seemed to have been found. The usual 
explanation of that was quite sound, in as 
much as owing to the structural modulus 
of the ship being less than the modulus of 
the plate itself, the deflection effect would 
always be greater. It would be interesting if 
the authors would give their opinion why, 
in the present case, the calculated deflection 
was greater than that of the actual deflection. 

All the authors replied shortly to the 
discussion. 

The first paper presented during the after- 
noon session was : — 

SOME MODEL EXPERIMENTS IN 
CONNECTION WITH MINE WARFARE 
By R. W. L. Gawn, R.C.N.C., Member of 

Council 

The development of under-water weapons has 
led to increasing requirements for model experiments 
to improve the hydrodynamic qualities. A few 
investigations concerning the remarkable develop- 
ment of mine warfare are described in the paper. 
The model experiments concern four types of 
mine, namely, contact, magnetic, acoustic, and 
pressure. 

Experiments indicated some outward sway of 
moored mines, due to streamlines in the fore body 
of a moving ship model, but contact with the hull 
will result unless the mine is moored clear of the 
beam or below the keel. 

Movement of a moored magnetic mine in a 
tideway or in waves, or of a ground magnetic mine 
on the sea-bed, might result in premature explosion 
in the earth’s magnetic field. Movement of models 
was measured and reduced. An actual German 
magnetic mine was tested to ascertain strength and 
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gear striking the mine, Flotation arrangements 
for the famous LL sweep were evolved. 

Resistance of cylinders was measured to assess 
size of depth charges for requisite terminal velocity 
Trajectory of depth charges was verified by firing 
tests, 

Directional stability of hammer boxes to detonate 
acoustic mines was tested. The possibility of the 
pressure changes around a moving ship bei 
utilised to actuate a mine was suggested in 1949 
when the German acoustic mine first appeared. 
Numerous model experiments were carried oyt 
throughout the war to ascertain the pressure 
“signatures ”’ of different classes of ship covering 
a range of speed and depth of water. Firing rule 
for pressure mine was established and a target get 
for possible enemy mine, The weapon was a scrious 
potential menace because of difficulty of sweeping, 
Requirements for antidotes are discussed. Pressure 
changes comparable with those induced by a ship 
are also produced by waves and swell. Character. 
istics of pressure signatures of ships are described 
and the effect of form of ship. A theoretical formula 
is given and compared with experiment results, 
The maximum change of pressure is only one. 
fortieth of 1 per cent. of the background pressure 
in the model. Electronic methods were applied to 
record the cycle of pressure changes with accuracy 
and expedition. The first German Oyster mine was 
laid in the summer of 1944 to impede the Allied 
landing and supply operations off the French and 
Dutch coasts. This mine reacts to suction 
associated with magnetic or acoustic influence. 
Safe speeds for ships deduced from model experi- 
ments were signalled promptly to the fleet. 

The model investigations are only a small part 
of the work of a large team co-ordinated by the 
Director of Torpedoes and Mining. 


DIscussion 


Captain Davis, speaking from the “ user's ’ 
point of view, emphasised the immense 
importance of the mine as a weapon; but, 
he said, it was an unspectacular weapon, and 
in peacetime there was inevitably a tendency 
to forget about it. To illustrate its import- 
ance, he said that during the war we had lost 
and had had damaged about 1,100 warships 
and merchant’ships due to mines laid by the 
Germans and Italians ; on the other side of 
the slate, our own mines, in much smaller 
areas, had sunk and damaged more than 
1,500 German and Italian ships. 

It was pleasing that Mr. Gawn had stressed 
that the Royal Navy was alive to the pressure 
mine. Experiments were started in 1940, 
with the result that, when the German 
pressure mine was first used operationally, 
just after the landing in Normandy in 1944, 
we were not caught napping; a tremendous 
amount of fundamental data had been 
obtained, largely from Mr. Gawn’s experi- 
ments, and that information was passed 
to the fleet immediately. 

As an instance of the tremendous value of 
model experiments, he recalled a rather 
urgent operational requirement for a slow- 
sinking depth charge. The model experi- 
ments had proved extraordinarily accurate 
and had allowed the design to be completed 
without any major modifications. In the 
long run they made for very much quicker 
production of the final article than did the 
old-fashioned hit and miss methods which 
sometimes had had to be adopted in the past. 

Pointing out that there were many different 
types of material in the sea bed and in the 
strata under it, Captain Davis suggested that 
sea bed model experiments must be regarded 
with a certain amount of caution, that where 
sea beds were simulated the experiments 
were of the greatest value for comparing 
weapons and shapes of weapons rather than 
for producing absolute data of the damaging 
effect of a weapon under a certain set of 
conditions. 

The late Professor Haigh had suggested 
the double “‘ L” sweep, which was perhaps 
the most outstanding and successful sweep we 
had had during the war against the German 
magnetic mine. Our enemies had never 
succeeded in making it; by way of com- 





parison, our magnetic sweep would sweep 
something like four times the path of a 
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German sweep; so that the Germans 
required something like four times the number 
of vessels that we needed te sweep a channel. 
A great debt was also due to Sir Charles 
Goodeve, whose drive and ingenuity had 
made that very remarkable sweep possible. 
Sir Stanley Goodall expressed praise for 
the Admiralty in having built a second experi- 
ment tank at Haslar at a time of great 
fnancial stringency, and said that without 
the facilities afforded by that second tank it 
would not have been possible to have carried 
out the experiments described in the paper. 
He also paid tribute to the hard work and 
keenness of Mr. Gawn and his staff. Welcom- 
ing Captain Davis’s tribute to the foresight 
of the Admiralty in investigating the possi- 
bilities of the pressure mine, he said the 
advantage was that it had introduced elec- 
tronics into Haslar ; the possibilities of the 
application of that method of investigation 
to other hydrodynamic problems in con- 
nection with the resistance of ships and the per- 
formance of pillars and rudders were very great. 
Mr. L. Woollard said he believed that a free 
mine would miss a ship entirely; the fact 
that a moored mine would hit a ship was 
entirely due to the component or pull of the 
mooring. The electronic pressure device 
he understood, had the merit of recording a 
force without giving a large yield. Normally, 
when we measured any force at all, we did so 
by measuring a strain and not a stress, and 
we deduced the stress from it. In this device 
the strain was very much smaller than by 
any other device one could utilise, which was 
of great advantage, as there was not a defor- 





mation which might upset the results one 
was trying to produce. 

Mr. J. F. Allan said the paper showed the 
wide variety of usages to which an experiment 
tank could be put in wartime, and pointed 
out that a tank would also lend itself to 
numerous applications in addition to the 
straight resistance and propulsion tests in 
peacetime. The tests on the dragging of 
magnetic mines on sand sea bottom showed a 
striking difference in the behaviour of the 
mines of different size scales, and gave a warn- 
ing that experiments on a tiny scale might be 
most misleading. The electronic manometers 
described in the paper might be of tremendous 
value in the future in exploring pressure 
distribution. They had the advantage that 
there was no deformation at the point where 
the pressure was measured, and there was no 
penetration of the surfaces at the point where 
the pressure was measured. There was also 
the advantage, for use in water, that there 
there was no difficulty with water penetrating 
atube. He asked if Mr. Gawn’s experience of 
the use of the instruments suggested that they 
were suitable for use in other than laboratory 
conditions. 

An impressive feature of the pressure 
signatures illustrated in the paper was the 
very much wider spread of the suction effect 
as compared with the pressure effect, in terms 
of beam; the suction effect fell away very 
slowly in terms of beam, whereas the pressure 
effect at the bow and the stern fell away much 
more rapidly. 

Mr. Gawn replied shortly. 

(To be continued) 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





RESEARCH v. EDUCATION 


Str.—Whatever may be amiss with other 
industries it is clear that the bonnet makers and 
the apiarists are working all out. Only by a 
total absence of absenteeism and complete 


. mechanisation in these industries could the 


requirements of the vast concourse of howlers 
after research be satisfied. 

The latest manifestation emanates from the 
Minister of Education herself. Last week in 
aoneand tuppenny circular—No. 94—she chided 
local education authorities for their somewhat 
negative attitude towards research in technical 
colleges and advanced what in the popular 
jargon of the day would be called a charter for 
all school masters—I think they call them 
teachers in municipal schools—who feel that 
they would be happier doing little researches 
for which they have an aptitude than leading a 
dog’s life instructing the young. She proposes 
that a master ought not to be expected to give 
more than three-fifths of his time to the voca- 
tion for which he was engaged and that he 
should be encouraged to act as a consultant to 
industry, presumably for the customary fee. 

May I ask what would be the reaction of the 
parents and boys at primary and public schools 
if the head master informed them, with regret, 
that the pressure of literary and _ historical 
research on his staff was so great that it was 
impossible to give their son the attention they 
expected ? Surely to goodness the first duty 
of schools and technical colleges is to their 
students, not to the glorification of their 
teachers or the welfare of local industries, If 
they do not teach, and teach well, who will be 
trained to do research work in the future ? 

I venture to suggest to the Minister of Educa- 
tion that she should forbid all masters in tech- 





nical schools to engage in research in school 
hours and that she should regard the art and 
business of teaching as the greatest primary 
function of schéol masters. 
“* MACCABEUS.” 
April 12th. 


AN ASSOCIATION OF PROFESSIONAL 
ENGINEERS 

Sm.—The letter from Major Newhouse in 
your issue of March 29th, raises a question of 
vital importance to all professional engineers. 

Few will disagree with his main thesis: that 
the status of the profession in this country is 
unsatisfactory, and that improvement can only 
be looked for through the efforts of a body able 
to speak for all professional engineers and able 
to defend their interests. However, it seems 
advisable to point out that the particular 
proposals of Major Newhouse are not without 
disadvantages and dangers which can perhaps 
be avoided by a different approach to the 
problem. 

The proposal is apparently for a federal organ- 
isation based on the three major institutions, 
and presumably responsible to its individual 
members only through the Councils of these 
bodies. The Institutions were founded for “‘ the 
advancement of mechanical science,” and 
although their activities have been extended 
from time to time their primary function has 
remained unchanged. It is. now proposed to 


graft on to them a totally different function : 
that of defending the interests—more parti- 
cularly the financial interests—of the profes- 
sional engineer. In the writer’s opinion this 
is likely to have a decidedly prejudicial effect 
on the status of the Institutions, which are 








bodies with a very fine tradition of scientific 
objectivity, without corresponding benefits to 
the individual engineer. One can foresee a whole 
series of heated “special general meetings ” 
called: by groups of members to demand that 
the Council of their Institution follow a parti- 
cular policy in the “‘ Association.” I¢ is likely 
also that controversy would arise over proposals 
to elect to the respective councils men chosen 
for their militant advocacy of professional 
interests rather than the objective service of a 
scientific body. 

The writer suggests that much better results 
are likely to be obtained from an independent 
Association operating in co-operation with the 
Institutions, but responsible to its own members. 
The Association would be open to all pro- 
fessional engineers, and its activities would be 
restricted to matters outside the charters of the 
Institutions: Mr. Allan’s letter in your issue of 
April 12th, shows that the nucleus of such a 
body already exists, and it would surely be the 
best policy to take advantage of this. 

It may be of interest to note that in the United 
States during the ‘twenties a Federation such 
as that suggested by Major Newhouse was 
formed by the Institutions. This proved a 
failure, due mainly to its remoteness from the 
individual member and was_ eventually 
dissolved. More recently, the National Society 
of Professional Engineers, a body independent 
of the Institutions, but co-operating closely 
with them, has made steady progress. 

C. L. CHampron. 


Sir.—I soundly agree with F. Newhouse that 
some bold step must now be taken to bring 
the qualified engineer into his proper position in 
the scheme of things. 

The back-room boys must at once come 
forward if our industries are really to deliver 
Nature’s gift for the universal benefit and well- 
being of our citizens. 

If we are to see our talents properly utilised 
we must have one fully representative body 
having the eminence to see that our science is as 
properly applied as it is taught. Your column 
has often indicated just how many engineers 
are finding it difficult to develop normally, 
because of fumbling, unqualified, leadership. 

As Newhouse: points out, other professions 
concern themselves with the status and reward 
as well as illegal practising. Why not ours ? 

I think that many will agree with your corres- 
pondent and I hope that they will urge their 
respective institutions to, at least, sound 
general opinion on this vital matter. 

UnIon 

Glasgow, April 3rd. 


Sm.—My attention has been drawn to the 
letter from Mr. Newhouse under the above 
title in your issue of March 29th. 

While fully concurring with the points of 
view put forward, I should like your readers to 
be aware that the Association of Scientific 
workers already exists for the purposes of pro- 
tecting and improving the status in every way 
of all qualified scientists and also to further the 
cause of science generally. 

The Association has a National Engineering 
Committee formed specially to cater for the 
interests of members engaged in engineering, 
who form a large proportion of the total 
membership. As an example of the kind 
of work that is being done your readers 
might like to know that the Engineering 
Section of the Central London branch 
is engaged on a survey of professional 
status and minimum salary scales, and hopes 
shortly to submit a draft report relating to engi- 
neers in industry to all engineering branches of 
the Association for review and comment. 

A final report will be prepared thereafter and 
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it is intended to give this the widest pub- 
licity, in order that the scheme may be 
extended to embrace all classes of professional 
engineers. 
T. AINLEY, 
Organising Secretary 
London, W.1. 
April 12th. 


Srr.—Mr. Newhouse and his associates have 
had their resolution passed by a considerable 
majority and this can only mean that in their 
opinion the wrong men have been getting elected 
to the Council of the Institution of Civil Engi- 
neers, and the right men kept out. 

It is difficult to see why the personnel of this 
council should be brought into an argument 
dealing so largely with the matter of ‘‘ rewards,”’ 
(vide Mr. Newhouse’s letter in your issue of 
March 29th). 

Let Mr. Newhouse and his friends now adopt 
the suggestion of Mr. Allan (your issue of April 
12th), and use the Engineers’ Guild to ventilate 
their grievances. 

The work of the Institution goes on, as 
witnessed by the issue of the new ‘‘ Conditions 
of Contract’? which your contributor, Mr. 
Gedye, is able to review so favourably (your 
issue of April 12th). Let the Institution so 
continue, and may its members, when the time 
comes for a full vote, reverse the recommenda- 
tion of a group of less than two per cent. of the 
full membership—a recommendation, which, 
if adopted in all the implications expressed by 
its sponsors, might have the effect of turning 
a professional institution into a_ political 
organisation. 

E. H. BaTEeMan, 

Sevenoaks, Kent, April 17th. 








The General Council of British 
Shipbuilding 


In the course of his speech, as the retiring 
chairman, given on Thursday, April llth, to 
the General Council of British Shipping, Sir 
Percy Bates dealt with the present position of 
British shipping. There had never been a year 
in its history, he said, when it was more 
necessary for the British shipping trade to keep 
together. Frank, confident and cordial relation- 
ship had been established with the Minister of 
Transport. Was it not reasonable, Sir Percy 
asked, that this huge charge of all internal 
transport, this task of underpinning of the very 
life of these islands, should be represented by 
a Minister of Cabinet rank ? The major 
Ministers could not move without him, let alone 
bring a single point of their various policies to 
fruition. Although the Government had set up 
a separate Ministry to deal with civil aviation, 
Sir Percy said that in his opinion it would be 
found quite soon that air transport should be 
a part of the Ministry of Transport. During 
the past year the Council had had to deal with 
the Ministry of War Transport over the arrange- 
ments made for the transitional period which 
is to end next October. Ships were slowly 
coming back again to their owners, but their 
employment was thickly spread about with 
regulations, orders, directions and licences. In 
his view shipping could not flourish as a per- 
manent industry under these sorts of restrictions 
on choice and enterprise. However, there was 
a period set, and the industry should see that 
it was observed, otherwise Britain would fare 
but poorly in relation to other countries. The 
general situation in shipping was out of balance. 
Passenger and specialised. ships were in short 
supply. Tramp shipping was difficult, and its 
mainstay, an outward cargo of coal, had dis- 
appeared, while coasting liners were involved 
with a railway rate structure, which was 
quite uneconomical at the present time, 
and short sea traders were having a difficult 
time. 


Electric Boilers and 


fig widespread shortage of fuel caused by the 
war has stimulated interest in the adoption 
of electricity for heating purposes, particularly 
in countries where ample hydro-electric power 
is available, and many installations producing 
heat for various industrial requirements have 
recently been extended by installing electric 
boilers which are designed for raising steam or 
for supplying hot water. Electric boilers have 
proved themselves to be an economic proposi- 
tion where increasing demand has placed a 
strain on existing coal or oil-fired plants, for 
under such conditions it is often possible to 
make the most favourable use of electricity 
supply tariffs. For many years Sulzer Brothers, 
Ltd., have devoted a great deal of attention to 
the applications of electric boilers. The two 





eT, StL tl thst pps pt ptt, 


Steam Accumulators 





course was adopted in the boiler under con. 
sideration. The installation comprised a high. 
voltage electric boiler designed for a load of 
2500 kW and connected through appropriate 
switchgear to the 12,000-volt, three-phase 
supply. It is believed that this is the first high. 
voltage electric boiler, mounted on insulators, 
to be put into commission. The lay-out is 
shown in the accompanying drawing, which is 
self-explanatory. It will be seen that the boiler 
and switchgear are housed in a separate room 
from the sectional fuel-fired boilers. A partition 
is placed between the switchboard and the 
boiler, and access to the latter is through a 
single panel door, which is electrically inter. 
locked with the switchboard in such a manner 
that when the main switch is closed it is impos- 
sible for anyone to enter 
the boiler-room. The 
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Yj boiler load is adjusted 
Y by raising or lowering 
insulating tubes © sur. 
rounding the electrodes, 
which controls the water 
resistance and the 
amount of power con. 
sumed. In the present 
instance automatic regu- 
lation is provided to 
keep constant the tem- 
perature of the outlet 
water from the boiler. 
A temperature regulator 
(which can be adjusted 
between 100 deg. and 
212 deg. Fah.) actuates 
a reversing relay which 











D. Inspection 
E. Insulators. 





J. Flow Pipe. 
K. Return Pip 
L. Flexible Co 
M. Maximum 
N. Venting. 
0. Drain. 

P. Oil Switch. 
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LAY-OuUT OF HIGH-VOLTAGE INSULATED BOILER 


Sulzer installations referred to below were 
completed during the war and serve to illus- 
trate the wide scope of this type of plant. 


A HicH-VottraceE BorteER MOUNTED ON 
INSULATORS 


Our first example concerns a plant in Switzer- 
land, in which an electric boiler was required 
to work in parallel with two existing Sulzer 
sectional boilers, fired with oil or coal, by rein- 
forcing their output of hot water. This arrange- 
ment is capable of working under either of the 
following service conditions:—The electric 
boiler may be operated to cover the peak 
requirements of the heating system, by keeping 
the adjustable outlet temperature constant. 
Alternatively, the electric boiler may work with 
a base load adjusted as required and taking a 
constant amount of electrical energy, while the 
two sectional boilers cover the peak loads. 

In electric boiler plants of the usual type the 
electrical distribution system is earthed through 
the water contents and the boiler shell. If 
several boilers are connected to one supply 
system, or if, as is very often the case, special 
apparatus consisting of inductance coils and 
capacitances are connected between the phases 
and earth, it is possible that trouble may be 
caused in the high-voltage system. This dis- 








advantage can be avoided by completely insu- 
lating the electric plant from earth, and this 





A. Boiler Shell. 
8. Load Regulation. 
C. Current Inlet. 


F. Circulation Pumps. 
G. Thermometer. 
H. Pressure Gauge. 


Q. Switchboard. 





controls the electrode 
drive motor. By this 
means the outlet tem- 
perature can be kept 
constant to within 
approximately 5 deg. 
Fah. Hand regula- 
tion -is also provided, 
whereby the load can 
be adjusted through the 
of 200 kW to 


Opening. 


range 
ts 2500 kW. 

t Tubes. : 
yore ae The oil switch is 


Temperature Cut-Out. A 
actuated either by a 


hand wheel or by a 


maximum.-current relay ° 


or by a no-volt coil 
R on the main switch. 

In addition, the boiler 

is protected by means 

of a differential pres- 
sure gauge against failure of the circulating 
water, and a maximum temperature cut-out 
prevents excessive temperature. In either case 
the boiler is automatically shut down, and in an 
emergency the supply can be cut off by operat- 
ing a push-button switch. 


An Etectrric ACCUMULATOR BOILER 


During off-peak periods energy from hydro- 
electric generating stations can very profitably 
be used by electrically heated steam accumulat- 
ing plant. Since these accumulators should 
only be fully energised at times when the supply 
system is lightly loaded, it is usual to supple- 
ment their output by means of coal-fired boilers 
which can be pressed into service during the 
supply peak hours. To diminish the loss of heat 
resulting from this method of working, Sulzer 
Brothers have developed a combined steam 
accumulator, in which electrical energy is trans- 
formed into heat and at the same time coal or 
oil can be burned when it is necessary to meet 
demands for heat which coincide with periods 
of peak loading on the electricity supply system. 

An ‘installation of this kind has been in 
service for a few years in a boiler house at 
Einsiedeln, Switzerland, and the lay-out is 
illustrated on the opposite page. The 
two boilers are built for a working pressure 
of 170lb. per square inch, and their main 
dimensions are:—Length, 28ft., diameter, 
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sft. 3in.; with a heating surface of 540 square 
feet each. For auxiliary firing, a Sulzer under- 
feed stoker is built into one ef the boilers, while 
an ordinary fixed grate is incorporated in the 
other. Electric resistance heating is provided 
in each boiler by @ group of eight 50-kW heater 
elements, for which the incoming supply is 
transformed from 8000 to 380 volts in the boiler 
house. Each of the heater elements is con- 
trolled by an automatic remote switch, and 
pressure regulators (each having a pressure 
range of about 7|b. per square inch) are 
arranged to actuate the remote switches in 
pairs. Overall control of the heating elements 
js exercised by a time switch or by a manual 
switch, and the operation of the system is as 
follows :--When the time switch closes at a 
predetermined time, allowing the two steam 
accumulators to be switched on to the supply, 
the eight remote switches in each boiler are 
set in the closed position and the full heating 
value is obtained. As soon as the upper limit 
of pressure has been reached, the first pair of 
remote switches is opened by the action of the 
first pressure regulator. If the pressure con- 
tinues to rise the second regulator comes into 
operation and opens the second pair of remote 


The Repair and Upkeep of 
H.M. Ships and Vessels in War* 


By G. A. BASSETT, C.B., R.C.N.C.f 
(Continued from page 359, April 19th) 


ConTrRoL oF SHip REpPAmRS—PRIORITIES 


In order that the shipbuilding and repair 
industry should have central and co-ordinated 
direction from one department of the State, it 
was decided in February, 1940, to transfer the 
responsibility for merchant shipbuilding and 
repairs to the Admiralty. 

To adjust the conflicting demands on private 
shipyards for naval and merchant ship repairs 
a co-ordination committee was set up in the 
Admiralty, and met twice weekly. Arising from 
the collaboration at these meetings between the 
representatives of the Controller of the Navy, 
the Controller of Merchant Shipbuilding and 
Repairs, and the Ministry of War Transport, 
instructions on relative priorities were issued 
by the Admiralty to the Flag Officers-in-Charge 
of the various districts. 





The Flag Officers-in-Charge held periodical 








STEAM ACCUMULATOR BOILERS FOR 


switches. This process is repeated if necessary 
until all the switches are open, and then, when 
the pressure falls, the switches are closed 
successively in the reverse order. 

At the stipulated time for cutting off the 
boilers from the power supply, the time switch 
opens and the remote switches open in turn. 
In addition to this automatic control, each of 
the remote switches can be opened and closed 
by a hand lever. This hand lever overrides 
the automatic control in respect of any par- 
ticular remote switch, but it does not interfere 
with the automatic sequence of operation of 
the remaining remote switches. As soon as 
the hand lever has been withdrawn, the remote 
switch in question reverts to automatic control. 
Each boiler is provided with a further pressure 
regulator, which is set to operate at a somewhat 
higher pressure than the others, and acts as a 
safety device by giving an audible warning 
signal whenever the maximum pressure is 
exceeded. 

This installation has been designed to provide 
heating for a large building, and the accumu- 
lators have been made of ample capacity to 
permit future extension of the heating system 
to other buildings in the vicinity. The accumu- 
lators can be used together or singly, and they 
are jointly capable of raising 3 tons of steam 
per hour at a maximum pressure of 170 lb. per 
Square inch gauge. Since the pressure can be 
utilised down to 28lb. per square inch, and 
since the accumulators are of generous capacity, 
the peaks of steam consumption can be readily 
absorbed without imposing violent load fluctua- 





tions on the power supply system. 





DUAL HEATING 


meetings of the local Admiralty authorities to 
co-ordinate ship repair resources in their 
districts. 

In view of the U-boat menace in 1940 and 
1941, it was necessary to maintain at sea the 
maximum number of destroyers and convoy 
escorts, and repairs to these classes of ships 
had highest priority in the dockyards and 
commercial shipyards generally. Early in 1941 
the amount of immobilised merchant ship 
tonnage caused considerable concern, and in 
May, 1941, instructions were issued that the 
over-riding principles with regard to refits and 
repairs were to be :— 

(a) To reduce the number of destroyers 
and corvettes under repair to a minimum ; 

(6) To reduce the number of merchant 
ships under repair to a minimum. 


In August, 1941, submarines under repair 
were accorded the same priority as escort 
vessels, and even in January, 1942, there was 
still a serious shortage of destroyers and escort 
vessels in the various commands. 

Later in 1942 it was decided to accord certain 
‘*named ”’ ships the highest, or 1A, priority, 
followed by (i) repairs of escort vessels, and 
(ii) short dated merchant ship repairs. 

With the approach of operations for the 
invasion of Europe, instructions were issued in 
January, 1944, that escort forces were no longer 
to retain their former paramount position, and 
ships and craft, both naval and merchant, 





* Institution of Naval Architects, April 10th., 1946. 


allocated to specified combined operations, were 
to be given highest priority. 

After the defeat of Germany emphasis was 
laid on certain assault forces for the war against 
Japan, merchant ship repairs, including trawler 
conversions, and also for the build-up of the 
Eastern Fleet. With the defeat of Japan, 
preference to merchant ship repairs has now 
been given in all commercial yards, and naval 
repairs generally relegated to low priority. 

H.M. ships and vessels required for mine- 
sweeping still have high priority, and some will 
be repaired in commercial yards, but, in general, 
the naval requirements are now being related 
to the capacity of the Royal Dockyards with 
a view to the complete release of other ship 
repair yards for merchant ship needs. 

Experience has shown that the system 
adopted both for Admiralty and local control, 
with the periodical issue of priority instructions 
from the Admiralty, has functioned satis- 
factorily. With constant review in the light of 
national requirements the system proved to be 
an effective method of implementing 
Government policy. 


Spectra, ConTrot oF REPAIRS DURING 
INVASION OF FRANCE (OPERATION 
** OVERLORD ”’) 


It was considered essential to decentralise 
the control of repairs of all ships and craft 
employed on operation “‘ Overlord.”” A body 
known as COREP was set up in each southern 
command consisting of representatives of 
operational authorities (British and American), 
with technical repair officers (naval and 
merchant), and representatives of the Ministry 
of War Transport. These COREP Committees 
arranged for the repairs, at highest priority, 
within the commands, of as many ships and 
craft as possible and issued all necessary 
instructions. 

Any ships and craft which could not be 


repaired locally were reported by direct tele- 


phone to a Headquarters COREP—similarly 
constituted—which was in continuous session 
at the Admiralty under the direction of the 
Vice-Controller, Vice-Admiral Sir F. B. Tower, 
K.B.E., C.B. The Director of Combined 
Operations Material (D.C.O.M.) was also closely 
associated with these detailed arrangements. 
The COREP organisation proved capable of 
ensuring the speedy repair of damaged ships 
and craft and of maintaining the supply 
services after the initial landings had been 
made. The Repair Liaison Officers of D.C.O.M. 
organised the supply of Admiralty fittings and 
stores to craft under repair. They also assisted 
the Emergency Repair Staff in administration 
matters. 
The load of repair was not so great as 
anticipated, but, even so, the number of men 
employed on landing ships and craft in the 
southern dockyards alone rose to 13,000, and 
averaged over 10,000 for the last six months 
of 1944. 
During the same period, it is estimated that 
at least 50 per cent. of the total capacity of the 
contract yards, including the boat building and 
repairing establishments in the south, were 
absorbed on repairs to coasters, landing ships, 
and landing craft employed in the invasion. 


BERTHING 


Consequent upon the U-boat menace, 
merchant shipping as a whole was routed to 
west coast ports. This, together with the large 
number of H.M. ships and craft employed on 
convoy, led to great congestion in these ports. 
It was necessary, therefore, to consider berthing 
before any ship was allocated to ship repairers 
in Glasgow, Liverpool, South Wales, and 
Falmouth. By the ready collaboration of the 
representatives of the Ministry of War Trans- 
port with those of the naval and merchant 
repair sides of the Admiralty on the co-ordina- 
tion committee, a satisfactory solution was 
arrived at in nearly every case. 


Rerits oF H.M. Sures In UNITED STATES OF 
AMERICA 


As the war developed, the strain on the ship 
repair resources of the United Kingdom became 
too great to enable the naval staff requirements 
to be met. The United States of America, 





{¢ Deputy Director of Dockyards, Admiralty. 





early in 1941, expressed willingness to help by 
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repairing H.M. ships, and the magnificent scale | complete 
of that assistance can be judged from the fact|H.M.S. ‘‘ Queen Elizabeth,’ which was much 
that between April, 1941, and September, 1945,} more extensively damaged, was patched at 
some 180 of: H.M. ships were refitted and] Alexandria, and finally proceeded via Durban 


repairs in the spring of 


TABLE III 





Class of ship. 


| 

| 

| 1942. 

} 
Capital ships... | 4 | 1 
Aircraft carriers | 3 | 4 
aE | 9 
Armed merchant cruisers 9 4 
Destroyers 3 17 
Submarines ... | 3 8 
Corvettes -| ) 
Frigates ... 2 eS 7 11 
Sloops 1J 
Minelayers | 3 } 
Minesweepers . - 
Auxiliary vessels ... 1 l 

37 55 


repaired in the United States. Table III indi-| to the U.S.A., where she was in hand for repairs 


Serie mee F 
} 1943 | 1944 | 1945 | 

2 | 3 10 

3 | 4 3 17 

5 4 2 | 24 

1 14 

18 | . 38 

6 | 5 | 4 } 29 
| ! | 

ll 8 : 37 

! 

| 3 

4 { 

I l ' 

51 | 28 | 9 180 


| } 


cates the numbers of H.M. ships of various classes | from September 6th, 1942, to June Ist, 1943. 


which were dealt with during the period quoted. 
Including minor repair jobs 
the total number of ships dealt with is 221. 


Some ten battleships in all, including action 
undertaken, | damage repairs to H.M. ships ‘‘ Malaya” and 
were dealt with in the U.S.A. at 


‘** Warspite,” 





H.M.S. “ ACHATES.” 


Damaged by Mine. 


The repairs in the United States were 
arranged through the British Admiralty Delega- 
tion, Washington, who were informed by W/T 
message of the nature of the damage or repairs 
required and the date when the ship could 
arrive. The U.S. authorities allocated the 
repair yard and made all detailed arrangements 
for the repairs, consulting the B.A.D. as 
necessary. 

The declaration of war by Italy and the 
German air attacks on Malta, and the convoys 
to and from that island, added to our difficulties. 
The action damage sustained by H.M. ships in 
many instances could not be permanently 
repaired in the Mediterranean ports, and in 
some cases damaged capital ships and cruisers 
had to make the journey to America or the 
United Kingdom via South Africa. 

H.M.S. ‘“‘ Resolution,” torpedoed in the 
Madagascar operations, was in hand for repairs 
at Philadelphia from April 22nd, 1941, to 
September 6th, 1941. 

Among the more interesting repairs under- 
taken in the U.S.A. was that carried out in 
H.M.S. “‘ Queen Elizabeth ’’ at Norfolk Yard, 
This battleship, together with H.MS. 
“Valiant,” was badly damaged by enemy 
action in Alexandria Harbour towards the end 
of December, 1941. Specialist divers and 
dockyard workmen were flown from England 
to Alexandria, and after temporary repairs 































Aerial View of Ship in Tow, Stern First, from Skable Fiord to Tyne 


a period when the utmost difficulty would have 
been experienced in allocating suitable docks, 
as well as repair labour for such work, in the 
United Kingdom. 

The repairs to H.M.S. ‘“ Illustrious,” badly 
damaged by air attack whilst screening a 
convoy to Malta, were carried out at Norfolk 
between May 12th and November 28th, 1941. 
H.M.S. ‘“‘ Indomitable ”’ was in hand on two 
occasions, for a short period after grounding in 
November, 1941, and for action damage repairs 
from September 7th, 1943, to March 31st, 1944. 

Of the twenty odd cruisers repaired in the 
U.S.A., many involved extensive structural 
renewals and the installation of much new 
equipment. Among these cruisers were some 
badly damaged by air attack in the Mediterra- 
nean, including H.M. ships ‘“ Penelope,” 
** Argonaut,” “‘ Orion,” and ‘ Phoebe.” 

The cruiser strength of the Navy was 
seriously depleted by the intensive air attacks 
made by the enemy in the Mediterranean. 
The situation was rendered more acute by the 
limited repair facilities which could be made 
available at Gibraltar and Alexandria after the 
docks and shops at Malta became the subject 
of continuous air attack. Temporary patching 
was all that could be done, and ships got away 
as rapidly as practicable. At one stage nearly 
all the cruisers remaining on operations had 
sustained bomb damage and were deficient in 





H.M.S. “ Valiant” proceeded to Durban for 





speed, or armament, or both. 


1942. 


To facilitate repairs to H.M. ships a reserye 
of important hull castings and other special 
fittings for all classes of H.M. ships was 
maintained in the U.S.A. 

It can be said quite definitely that, without 
this splendid aid from the American authorities, 
many H.M. ships which were repaired in the 
U.S.A. would either have not been repaired at 
all or their repairs considerably delayed. Such 
repairs were accepted on a telegraphic summary 
based on the reports received from operational] 
authorities. Every assistance was given by the 
U.S. Embassy staff in London at all times. 


Dry Dockine Facitiries at HoME anp 
ABROAD 

The necessity for making good enemy action 

and other damage as soon as possible, both in 

naval and merchant ships, involved a 

tremendous demand on dry docking capacity, 
The number of docks available in the British 

Isles in 1939 was :— 


Royal Private 

Dockyards. docks. 

Graving docks bg) ee ee Eee ka? den eee 
Floating docks... ... Bis 2ieeols 


It is interesting to note that in Germany in 
1945 there were 25 graving docks and 130 
floating docks, of which approximately 100 float- 
ing docks had been sunk by Allied air attack. 

Between the wars, warships in particular 
outgrew the existing dry docks. 

So far as capital ships of the Royal Navy are 

concerned, the position is illustrated in 

Table IV :— 

TABLE LV.—Docks suitable for Capital Ships 

Home. Abroad. 
2 re 8 


1914... Admiralty gravingdocks... 23 . 
Admiralty floating docks... 2 ... 1 
Commercial docks ‘ | Tee & 





40 


1939... Admiralty graving docks... 7 2 
Admiralty floating docks ... 2 3 
Commercial docks 2 $ 

11 9 


One capital ship dock at Devonport and one 
at Gibraltar were widened in 1939 and 1940 
respectively to take the largest warship. 

The size of German warships had also 
considerably increased, and it is now known 
that in planning for the future provision was 
being made for graving docks of a width nearly 
50 per cent. more than the largest dock in the 
United Kingdom. 

Of the Admiralty floating docks, two (one 
on the Clyde and one at Alexandria) could only 
take capital ships of the 1914-18 war. The air 
attacks on southern ports and the extent to 
which the North-Western Approaches were 
being used for the supply ships, necessitated an 
increase in docking facilities on the west coast, 
and the Admiralty Floating Docks 4 and 7, 
referred to previously, were transferred to the 
Clyde. 

A small graving dock was reconditioned at 
Londonderry, and six new floating docks, built 
in southern dockyards for destroyers, were sited 
in this area. 

In addition, three new 240-ton coastal forces 
docks were sent to Scapa, Stornoway, and 
Invergordon in 1941-42. 

The use made of these docks is illustrated 
by the fact that, from August 26th, 1940, when 
it arrived in Lyness, to the end of the European 
war, 343 ships, of which 263 were destroyers, 
were docked in A.F.D. 12 (2,750 tons), sited 
at Lyness. 

Abroad, mid-1940 marked the beginning of 
a docking situation even more difficult than 
at home. The entry of Italy into the war on 
June 10th, 1940, virtually closed the Mediterra- 
nean to shipping, a situation which was to 
continue for nearly three years—until the 
complete occupation of North Africa by the 
Allies in May, 1943, and the Sicilian landings 
on July 10th, 1943. Apart from the practical 
denial of the use of the docks at Malta, the 
necessity for all shipping to and from the Far 
East and the Near East to proceed via the Cape 
threw an intolerable strain on the docking 
resources of South Africa. The passage from 


Gibraltar to Alexandria to sustain the forces in 
Egypt became 12,000 miles instead of 1,800 
miles. 

The almost total absence of docking facilities 





on the west and east coasts of Africa was 
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revealed in stark reality. The use of the docks 
at French ports, e.g., Dakar, in North-West 
Africa, was denied to us. 

The docks available in South Africa were : 
at Durban the large graving dock (capital 
ships), and the 4,000-ton floating dock; at 
(ape Town a graving dock suitable for some 
cruisers, and the cruiser graving dock at 
Simonstown Dockyard. 

Large numbers of ships accumulated at the 
convoy anchorages at South African ports 
awaiting opportunity to dock for voyage repairs, 
or for scraping and coating bottoms in order 
to maintain speed in convoy. 

The docking facilities lost at Hong Kong and 
Singapore in February, 1942, were considerable. 
Including commercial docks, we lost sixteen 
docks as follows :— 

Graving Docks.—One for capital ships (Singa 
pore), four for cruisers (one Singapore, three 
Hong Kong), seven for destroyers (three 
Singapore, four Hong Kong), two for smaller 
vessels (one Singapore, one Hong Kong). 

Floating Docks.—One for capital ships 
(A.F.D. 9, Singapore), one for destroyers 
(A.F.D. 10, Singapore). 

In addition the Dutch also lost sixteen docks 
in the East Indies. Of these the seven graving 
docks were of small size, the largest not being 
large enough for a destroyer. The nine floating 
docks at Sourabaya and Batavia were of various 
sizes up to 13,000 tons lifting capacity. 

The rapidity of the Japanese advance 
prevented withdrawal of any of these floating 
docks to ports in the Indian Oceari. 

The Dockyard at Gibraltar and the Repair 
Base at Alexandria, with its A.F.D. 5 (30,000 
tons), were of the utmost importance. As the 
fleet in the East grew, so additional repair 
capacity had to be made available in that 
sphere. In February, 1942, the only dock 
available, capable of taking a capital ship of 
the Eastern Fleet, was at Durban, some 3,600 
miles from Colombo, the forward base of the 
Far Eastern Fleet, whilst at the latter port 
there was only one dock which could take a 
cruiser with a destroyer in an extension. The 
nearest ports for other cruiser dockings were 
in South Africa, at Cape Town and Simonstown. 

Among the principal measures taken to 
improve this situation were the following :— 
A.F.D. 17 (2,750 tons) was the first large 
dock to leave the European theatre. It left 
Iceland on September 20th, 1944, and arrived 
at Sydney in June, 1945, after sustaining some 
damage during a stormy passage in the southern 
Indian Ocean, in consequence of which it was 
necessary to tow it stern first across the Great 
Australian Bight. 

A.F.D. 20 (2,750 tons) left the Clyde on 
December 31st, 1944, and arrived at Manus 

Island in the Pacific in July, 1945. 

A.F.D. 18 (2,750 tons) left Oran, January, 
1945, and arrived at Manus Island August, 1945. 

The South African Government undertook, 
in conjunction with the British Government, to 
construct a large graving dock at Cape Town 
capable of taking the largest vessels in the 
world, and a graving dock suitable for cruisers 
at East London. Construction work of the 
former (the Sturrock Dock) was completed in 
September, 1945, whilst the latter is due for 
completion in 1946. 

The construction of a 15,200-ton floating 


dock (A.F.D. 31) suitable for cruisers was]. 


commenced at Durban. The dock was com- 
pleted in August, 1945. Steps were put in hand 
to establish a Naval Repair Base at Salisbury 
Island, Durban. 

The construction of a graving dock suitable 
for destroyers at Colombo was authorised. The 
dock is not yet completed. 

A capital ship floating dock (A.F.D. 23, 
50,000 tons) and a destroyer floating dock 
(A.F.D. 26, 2,750 tons) were laid down at 
Bombay. ‘Both docks were completed early in 
1944 and sited at Trincomalee. 

The Stevenson graving dock at Mauritius was 
fitted out with blocks, &c., for docking 
destroyers, and it was decided also to recondition 
the Albion graving dock at Mauritius. The dock 
had been derelict for years, and repairs had not 
been completed by the end of the Japanese war. 

A repair base was established at Kilindini 
(Mombasa), and endeavour was made to provide 
Suitable docks. Eventually it was decided to 


construct a second capital ship floating dock at 
Bombay. This dock, A.F.D. 35 (50,000 tons), 
has not yet been completed. 

Endeavour was made to obtain a floating 
dock for merchant ships for Port Elizabeth. 
A.F.D. 53 (5,000 tons) was purchased from 
Uruguay early in 1943, but was reallocated 
during passage from Montevideo to North 
Africa and later to Vizagapatam. 

Endeavour was made to provide floating 
docks at Freetown, where a shore repair base 
was established. Two docks, A.F.D. 24 (15,000 
tons) and A.F.D. 25 (3,000 tons), were obtained 
from the U.S.A. under lend-lease. The former 
arrived mid-1943 and remained at Freetown 
until the end of 1945, when it was reallocated 
to Trincomalee. It was lost on passage in 
January, 1945 (sic). A.F.D. 25 was lost on 
passage to Freetown in 1942. 

In conjunction with the Nigerian Marine, 
the 3,000-ton floating dock at Lagos was 
lengthened to take destroyers. A 60-ft. section 
was prefabricated in the U.S.A. and supplied 
under lend-lease. The dock now has a lifting 
capacity of 3,600 tons. The work was completed 
in 1944. 

A floating dock of 5,900 tons lifting capacity 
(A.F.D. 27) was obtained from Bandar Shapur 





from enemy bombing, the five graving docks 
at Malta Dockyard were all got into operation 
prior to the landings in Sicily, which took place 
on July 10th, 1943. The capital ship floating 
dock, A.F.D. 8, however, had been sunk by 


bomhing on June 2lst, 1940, i.¢., almost 
immediately after the entry of Italy into the 
war, and has remained sunk ever since. By 
September 8th, 1943, when the armistice with 
Italy was signed, the considerable docking 
facilities at Taranto and some lesser important 
docks at Palermo, Messina, and Brindisi, were 
also available for Allied use. Shipping was 
once again able to proceed via the Mediterranean 
to the Far East, with a consequent relief to the 
docks in South Africa, which were then available 
for use, mainly to serve as a rear base for the 
Eastern Fleet. 

The Royal Navy played only a minor role in 
the Pacific until the arrival of the British 
Pacific Fleet in the spring of 1945. Nevertheless, 
construction had been proceeding in Australia 
on two large graving docks, the one at Sydney 
(Captain Cook Dock), suitable for the largest 
ships in the world, and the one at Brisbane 
capable of taking a fleet carrier. The Captain 
Cook Dock was completed in February, 1945, 
and was invaluable to the British Pacific Fleet 











H.M.S,. “SUFFOLK.” 
and sited at Massawa in March, 1942, where 
a repair base was established. Two Italian 
floating docks, A.F.D. 29 (7,000 tons) and 
A.F.D. 30 (1,600 tons), which had been sunk 
by the Italians at Massawa, were salved by an 
American salvage party in 1942. The docks 
were repaired by the spring of 1943. A.F.D. 29 
was retained at Massawa. A.F.D. 27 was moved 
to Alexandria in June, 1943, where it remained, 
and has been of the greatest use ; and A.F.D. 30 
was moved to Haifa in May, 1943, where it 
remained until early in 1945, when it was moved 
to Aden. It arrived at Aden April, 1945. 

The Allied landing in North Africa (Novem- 
ber 8th, 1942) marked the first real step towards 
opening up the Mediterranean again. By 
May 7th, 1943, Bizerta and Tunis had been 
occupied, and the whole of North Africa was 
in Allied possession. A cruiser floating dock 
at Oran and two graving docks at Algiers, the 
largest being suitable for a destroyer, and four 
graving docks (one for capital ships, two for 
cruisers, and one for smaller vessels) at Ferry- 
ville were in Allied hands. A.F.D. 18 (2,750 
tons) was transferred from Corpach to Oran in 
May, 1943, for use by the United States Navy. 
Towards meeting requirements for underwater 
repair of the large number of landing craft for 
the assault on Sicily, a number of special 
landing craft hauling-up slips, to the design 
prepared for the south coast, were constructed 
at Malta, Bougie, &c. Six floating docks were 
assembled from American equipment of 
capacities 250 tons and 325 tons. 














Damaged by Air Attack, April 17th, 1940 


when it arrived. The dock at Brisbane was 
completed about the middle of 1944. A small 
floating dock had also been completed in 
Australia and sited at Darwin. 

Prior to the war we possessed 9 Admiralty 
floating docks. We acquired 11 and built 45. 
Of this total of 65 floating docks we lost 
6 through enemy action or after action during 
towage. A further 11 floating docks are being 
completed, and 54 further docks which were to 
have been built were cancelled after the defeat 
of Japan. The total planned number of floating 
docks at the end of the Japanese war was 130, 
of which 6 had been sunk. 

In the western Atlantic 
improvements were effected :— 

(1) A 20,000-ton floating dock was built in 
Canada and brought into operation at Halifax 
in June, 1942. 

(2) A 500-ton (A.F.D. 28) floating dock was 
obtained on lend-lease from U.S.A. and sited 
in Bermuda Dockyard in 1941. 

(3) A 1,000-ton floating dock (A.F.D. 32) was 
obtained under lend-lease from the U.S.A. and 
sited at St. John’s, Newfoundland, in 
September, 1943. 

(4) The large graving dock at St. John’s, New 
Brunswick, was brought into service for capital 
ships. 

On the Pacific coast of Canada the large 
graving dock at Esquimalt was reconditioned 
and brought into service, and a 14,000-ton 
floating dock was completed and brought into 
service at Vancouver in August, 1943. 


the following 





Despite the pounding Malta had received 


(To be continued) 
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A Hydraulic Cylindrical 
Grinder 


THE redesigned and improved ‘“ Keighley ” 
precision grinding machine shown in the accom- 
panying engraving has been recently introduced 
by E. H. Jones (Machine Tools), Ltd., Edgware 
Road, The Hyde, London, N.W.9. It is capable 
of grinding a maximum diameter of 4in. and 
a length of 18in., and hydraulic means have been 
incorporated for traversing the table and 
operating the wheel head slide. 

The table moves on scraped vee and flat 
surfaces, lubrication being effected from oil 
wells let into the bed. The platen on the table, 
which carries the head and the tail stocks, can 
be swivelled up to 7 deg. included angle for 
the grinding of tapers. Hand traverse of the 
table is very light, and is effected through 
reduction gearing to a rack and _ pinion. 
Hydraulic table traverse, which cannot be put 
into operation until the hand traverse drive is 
disengaged, is regulated throughout its range 
of fin. to 17in. per minute by half a turn of a 
small control. Oil for the hydraulic system is 
contained in a large tank in the base of the 
machine, and is circulated by a constant delivery 


pump. 
The hydraulically operated wheel head slides 
on long accurate guides, and the wheel spindle 














HYDRAULIC CYLINDRICAL GRINDER 


is driven through a double vee belt by a self- 
contained motor. Two grinding wheel speeds 
are provided—1561 and 1910 r.p.m. The nitralloy 
wheel spindle runs in two well-proportioned 
phosphor bronze bearings, the automatic lubri- 
cation of which is checked by sight feed indi- 
eators showing the oil feed to each bearing. 
The intermittent in-feed of the grinding wheel 
is through a pawl and ratchet mechanism to the 
cross traverse screw, and this feed can be 
engaged or disengaged instantaneously through 
a small lever above the hand wheel. The 
amount of feed applied at every other reversal 
of the table can be varied from 0-0002in. to 
0-003in., and feed is applied only at the head- 
stock end of the table traverse. A dead stop 
is provided in order that the amount of in-feed 
may be limited to set diameters for repetition 
work. 

The standard workhead has a hardened, 
ground, and lapped steel spindle rotating in 
long adjustable phosphor bronze bearings of 
the split cap type. Drive is from a D.C. variable 
speed motor, having an 8 to 1 ratio, by means 
of vee belts. The D.C. supply is obtained from 
a rectifying unit at the rear of the machine, and 
an electrically controlled brake in the headstock 
operates when the circuit of the motor is broken. 
The six speeds obtainable are from 37 to 400 
r.p.m., and they are selected through a rotary 
control at the front of the machine. This work 
head is equipped for live or dead centre grinding, 
the changeover being effected very simply by 
removing @ belt in the front and transferring 
it to pulleys provided at the rear of the work 
head. 

The machine may be arranged with an 
alternative workhead for dead centre grinding 
only, the drive being by a constant-speed A.C. 


motor. With this type of work head, four speeds 
are obtainable through a change pulley on the 
rear drive intermediate shaft. This pulley is 
reversed when speed variation is required, and 
an extra vee belt is provided for use when the 
centre distance is too great for the one belt. 
With it speeds of 81, 126, 178, and 250 r.p.m. 
can be obtained. A spring plunger type tail- 
stock is adjustable for length of stroke and 
spring tension. 

If required, the machine can be supplied with 
a neat little internal grinding attachment, which 
is swung clear of the table area when not 
required. For this attachment spindles are 
available for from 17,000 to 28,000 r.p.m. 

A large tank is cast into the base of 
the machine, from which coolant is supplied 
to the work by means of an electric suds pump, 
giving 6 gallons a minute. Efficient splash 
guards are fitted which, together with the 
coolant strainer, are easily removable for 
cleaning. 








An Automatic Dry Cleaning 
Machine 


WE recently saw at the works of R. G. 
Whitaker, Ltd., Portland Road, Kingston-on- 
Thames, an interesting new automatic dry- 
cleaning machine, which has been designed to 
incorporate the most recent developments and 
improvements in this type of plant. Although 
primarily intended for use by dry cleaners and 
laundries, the new machine is stated to have a 
wide range of application in other cldsses of 
industrial establishments, such as large factories, 
process works, hotels, or on board liners and 
similar places where uniforms, overalls, working 
clothes, &c., have to be maintained at a high 
standard of cleanliness. The firm has been pro- 
ducing this type of machine for many years, 
but in common with others dropped their 
manufacture during the war years. Towards 
the end of the war, however, Government per- 
mission was obtained to begin the design and 
manufacture of prototype machines in order 
that, with the cessation of hostilities, the firm 
might at once swing over to its normal work 
without delay. At this time it was decided to 
build entirely new machines of improved types 
in order to compete for foreign markets with 
plant equal or superior to any being made 
abroad. 

The new machine has been designed and built 
on sound engineering lines, and the arrangement 
of its mechanism for the automatic sequence 
of operations is quite interesting. With it the 
whole cleaning process is carried through from 
beginning to end, the work being placed in a 
rotating cylinder at the start and not removed 
until it has been cleaned, dried, and deodorised 
ready for finishing. Machines are made in three 
sizes, to take 30 Ib., 60 lb., and 90 lb. of clothes 
respectively, and they may be arranged for 
individual motor or line shaft drive. The 
sequence of operations may be hand-operated, 
or, by the addition of a small control unit, made 
fully automatic. 

After the cleaning cylinder has been loaded 
the cleaning process proceeds in six individual 
stages :—‘“‘ Filling,” when solvent flows into 
the cleaning chamber and cylinder; “ clean- 
ing,” when the cylinder is rotated three revolu- 
tions in alternate directions at a speed of 
30 r.p.m.; ‘draining,’ when the solvent is 
drained from the cleaning chamber and pumped 
back into a still at the side of the machine ; 
“‘ hydroing,” when, with the solvent still drain- 
ing from the machine, the cylinder is rotated 
at 400 r.p.m. in one direction; “drying,” 
when the slow alternating rotation of the 
cylinder is resumed whilst a blast of hot air is 
passed through it ; and “ airing,’ when the hot 
air blast is replaced by one of cool air and the 
fumes are ejected through an exhaust pipe. 

The machine is designed for use with tri- 
chlorethylene, and is arranged to work in con- 
juntttion with a separate distilling apparatus, 
which, after purifying the solvent, returns it 
to a main tank situated over the cleaning 
chamber. In order to avoid any waste of solvent 
when “ drying ”’ the air is driven through what 





might be termed a closed circuit, and all cone 


———<———e 


densed solvent is collected in a well below the 
air-cooling chamber, whence it is pumped back 
to the still. 

Space restrictions will not permit a detailed 
description of the construction of the machine 
but the sequence of operations through the 
arrangement of belt drives is well worth record. 
ing, and may be followed with reference to 
Fig. 2. All operations are controlled by a hand. 
wheel operated camshaft, which, in addition 
to opening the push-rod operated solvent, steam, 
and air valves in their correct sequence, turns 
a large face cam which moves the striker of the 
belt drive to the main shaft. The machine ig 
driven by a 2 H.P. electric motor, the belt from 
which is arranged to traverse a four-section 
compound pulley on the main shaft set across 
the lower front part of the machine. An exten. 
sion of the main shaft drives a vee belt, which 
rotates the cleaning cylinder. During the 
cleaning cycle the striker of the main belt sets 
it to drive one or two sections of the compound 
pulley, whilst the relevant valves are opened 
by the camshaft. 

In the “ cleaning” operation the first pulley 
of the main drive, which is loose on the shaft, 





FIG. 1—-FRONT OF DRY CLEANER 


is coupled through a vee belt to a countershaft 
to be seen across the rear of the machine. A 
wide pulley on the left of this countershaft has 
two belts, one straight and one crossed, leading 
to a fast pulley set between two loose pulleys 
at one end of the main shaft. Adjacent to these 
pulleys and at the end of the main shaft is a 
worm-operated reversing gear, which actuates 
their combined belt striker. At the end of each 
series of revolutions the striker gear shifts the 
straight and crossed belts alternately on to the 
fast pulley to rotate the cylinder three revolu- 
tions in alternate directions. When the cam- 
shaft is turned for the next operation of “ drain- 
ing,” the face cam shifts the striker so that the 
main belt moves along to overlap the second 
section of pulley—which is also loose on the 
main shaft—and drives a vee belt coupled to 
the solvent pump for exhausting liquid from 
the cylinder casing. During this period the 
previously described slow alternate rotation of 
the cylinder is continued. For the next 
“ hydroing ” step, the main belt is carried over 
to the third section of the pulley, which is fast 
on the main shaft and also coupled, through an 
internal friction clutch, to a vee belt pulley 
at the far end of the main pulley, which drives 
an air circulating fan. This direct drive to the 
main shaft imparts a speed of 400 r.p.m. to the 
cleaning cylinder. When the camshaft is 
turned at the end of this period to the “ dry- 
ing” position, the striker moves the main belt 
back to the first countershaft driving pulley 
and slightly beyond to overlap a section of flat 
pulley which is integral with the fan vee pulley. 
Thus during “ drying ” and following “ airing ” 





periods the fan is continuously driven whilst 
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the cleaning cylinder rotates slowly in alternate 
Whilst each step in the cycle of 
operations is effected an illuminated number 
lights up on an indicator on the front of the 


directions. 


machine. 

As stated above, the operation of the cam- 
shaft by hand wheel may be replaced by 
a compact automatic control unit driven 
by @ chain wheel from an extension of the 
countershaft. In this control unit is a rotating 
master record, consisting of a series of steel 
discs having formed profiles and laid out accord- 
ing to the timing sequence of the operations 
required. These plates, through composite 

wis, actuate ratchet wheels to turn the cam- 
shaft at the necessary intervals. The time cycle 
may be easily changed by removing one master 
record and replacing it by another. Records 
may be supplied to give two or three changes of 
solvent or a short hydro between rinses if 

















FiG. 2—-REAR VIEW OF CLEANER 
required on special work. At the end of the 
cleaning cycle the power is automatically 
switched off. 

All parts of the machine in contact with the 
solvent or its fumes are heavily galvanised, and 
all doors to the cleaning chamber, filters, &c., 
are arranged with simple yet efficient sealing 
means. 








Canadian Engineering Notes 





Research on Atomic Energy 

In a preliminary report on work done 
by it last year, the National Research Council 
tells how Canadian scientists have co-operated 
in the development of the atomic bomb. The 
history behind the discovery of the: uranium 
deposit, 1500 miles north of Edmonton, in the 
Great Bear Lake area, the report states, is full 
of human interest. Gilbert Labine and his 
associate, Charles St. Paul, were prospecting in 
that difficult terrain, looking for cobalt bloom 
staining on the rocks. On the morning of 
May 16th, 1936, Labine was following the 
shore of an island near the camp when he dis- 
covered what looked like a silver vein. As he 
looked over to the shore, a distance of about 
300ft., he noticed a great wall that was stained 
with cobalt bloom and copper green. He 
walked over to this place, investigated it care- 
fully, and found all the associated ores of 
cobalt, including some silver. Following along, 
he found a tiny dark piece of ore. Looking 
more closely, he found the vein, chipped it off 
with his hammer, and discovered it to be 
pitchblende. 


research, released by the Hon. C. D. Howe, 


that Canada has been associated with scientific 
developments in atomic research since 1899, 
when Sir Ernest Rutherford began his work on 
radioactivity at McGill University. But it was 
the discovery, reported in 1939, of fission of the 
uranium atoms that gave the first hope that it 
might be possible to release atomic energy on a 
large scale, capable of military and industrial 
applications. From that time scientists in 


France directed their energies towards the 
possibility of finding a war application for this 
research. In October, 1940, information was 
exchanged among the countries concerned, and 
in 1942 Britain proposed that an important 
section of the work should be carried on in 
Canada as a joint enterprise. A laboratory was 
established in Montreal under the administra- 
tion of the National Research Council. This 
laboratory has a staff of 340 and is by far the 
largest organisation ever created in Canada to 
carry out a single research project. 
The work of the laboratory was closely 
co-ordinated with the tremendous activity in 
this field in the United States. Its work led 
to the design of a pilot plant for the production 
of atomic bomb materials. The plant, now 
under construction, is at Chalk River, Ontario, 
about 120 miles west of Ottawa. A branch of 
the National Research Couneil will be estab- 
lished there in association with the pilot plant 
to carry out research on the application of 
atomic energy in war and industry, and on the 
use of its products in research and medicine. 
Tailless Aircraft 

The National Research Council, in its 
review, said perhaps one of the most interesting 
projects undertaken last year was that con- 
cerning tailless aircraft, in which test flights will 
be made shortly. Wing span of the model 
designed by the Council staff is 47ft.; the 
maximum weight on test will be approximately 
4000 lb. It carries a pilot and an observer and 
dual controls are provided. Primary structure 
of the machine is entirely of wood, embodying 
a single laminated spar and a relatively thick 
moulded plywood skin over conventional ribs. 
The aircraft was built so that Canada might 
gain experience with such craft, the subject of 
intensive research in other countries. The 
Council now has three wind tunnels, two hori- 
zontal to measure forces acting on aircraft 
(pitch, roll, and yaw), and a vertical tunnel, in 
which problems associated with dangerous 
spins can be safely and inexpensively solved. 


Canada’s Steel Industry 
The war years saw a large increase in 
Canada’s productive capacity for iron and steel. 
Furnaces for the making of steel ingots and cast- 
ings at the close of 1939 had a maximum rated 
annual capacity of 2,304,000 tons. At the end 


in other words, had increased by 57 per cent. 
In 1939 there were ten blast-furnaces for the 
production of pig iron, with an annual capacity 
of 1,686,000 tons, whereas now there are 
fourteen, with an annual capacity of 2,771,000 
tons. Not only has Canada’s capacity for the 
production of ingots and castings been greatly 
enlarged, but refinements in the manufacture 
of steel, greatly stimulated by war demands, 
have made important additions to the qualities 
produced in the Dominion which now compare 
favourably and, in some cases, even excel 
similar grades produced elsewhere. An 
important point is the fact that basic open- 
hearth steel, which comprises 83 per cent. of 
the ingot-producing capacity of Canada, has 
been definitely proven equal, if not superior, to 
the product of both the electric and acid open- 
hearth furnaces which were formerly considered 
essential for certain exacting requirements. 
Added equipment for the rolling and processing 
of steel has been installed, and is still in process 
of erection. Production of plates, for instance, 
was greatly increased by the erection of a new 
and modern mill early in 1941, which made it 
possible for Canada to build the ships, tanks, and 
many other munitions which played such an 
important part in the Dominion’s war effort on 
the home front. Canada now produces tin- 





An official statement on Canada’s atomic 


Minister of Reconstruction and Supply, says 


Great Britain, the United States, Canada, and 


of last year it had risen to 3,623,000 tons, or, | Creag 


rolling flat steel in practically all qualities on a 
unit as modern and efficient as any, involving a 
capital outlay of many million dollars. Canadian 
producers can now satisfy demands for prac- 
tically all grades of electric furnace and open- 
hearth alloy steel by domestic production. 
There have been, in addition, extensions to 
facilities for subsidiary steel manufacturing, 
such as wire-drawing, the making of bolts and 
many other forms of finished product. Since 
the close of the war very little steel in primary 
forms has been exported, but substantial 
tonnages are being used for the construction of 
agricultural implements, railway carriages and 
locomotives, and other essential articles for 


export. 


Canadian Engineers Meet 


Recent British developments in jet 
propulsion, the important question of the possi- 
bility of winter navigation on the St. Lawrence 
River and the Great Lakes, the future of radio 
communications in Canada, and many other 
subjects of national interest were discussed in 
Montreal recently at the sixtieth annual general 
meeting of the Engineering Institute of Canada. 
In his Presidential Address, Dr. E. P. 
Featherstonhaugh, retiring President of the 
Institute, raised the question of the yearly loss 
to Canada of engineers and scientists trained 
in the universities of the Dominion. The big 
question, he said, was whether Canada was 
going to take steps to retain these men for the 
development of the industries and resources of 
the country, or whether Canadians were going 
to witness a stream of potent‘ally valuable engi- 
neers and scientists drawn into the vacuum now 
apparently existing in the United States. 

The possibility of Montreal as an ocean port 
the year round was envisaged by J. G. G. 
Kerry, consulting engineer, of Port Hope, 
Ontario. Holding that floating ice need not 
be accepted as an act of God, against which 
there is no hope of defence, Mr. Kerry advocated 
an extended survey of ice formation and ice 
movement on the St. Lawrence and the Great 
Lakes. The task, he said, was too vast for 
individual initiative and should be undertaken 
by a Government Department or by a privately- 
endowed scientific institute. ‘‘ In general,” he 
said, ‘‘ice does not form over deep waters, 
and...it may be noted that river channels 
designed on the principle of heat conservancy 
will probably always be deeper than would be 
required to float the largest of present-day 
vessels.”” His main complaint was the lack of 
scientific knowledge of ice movements and 
depth temperatures on the St. Lawrence and the 
Great Lakes and he strongly recommended 
action on those matters. 

Concrete houses, fire and termite-proof, 
cheaply and easily constructed, were foreseen 
as a part of the solution to Canada’s housing 
problem, in a paper presented jointly by T. C. 
han, M.E.I.C., president of Creaghan and 
Archibald, engineers and contractors; K. P. 
Bilner, president of Vacuum Concrete Com- 
pany ; and V. S. Murray, of the Department of 
Highways of Ontario. The paper stated that 
the main obstacles in pre-casting concrete 
houses had been the cost of moulds, and of 
assembling them and taking them apart, and 
the long time lag while the concrete hardens. 
By new methods, not publicly described before, 
those obstacles had been overcome and the time 
element improved to such an extent that pro- 
ducts could be removed from the forms within 
half an hour after they were cast. The new 
processes worked equally well, the paper said, 
whether they were used for producing small 
concrete objects or for pre-casting entire roof 
trusses or whole walls made in one piece. 

A warning against the stimulation of undue 
optimism about the early appearance of new 
radio and communication improvements was 
sounded in another paper, presented by A. B, 
Hunt, manager of the electronics division, 
Northern Electric Company, Ltd., Montreal. 
The future, Mr. Hunt said, held a promise of 
remarkable advances in radio science, and a 
heavy expansion could be looked for in the 
industry. Nevertheless, he warned, progress 
should be slow and steady with each product 
thoroughly field tested before presentation to 





plate in substantial quantities, and will soon be 


the general public. 
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Industrial and Labour Notes 


Workers’ Resettlement Scheme 


The Minister of Labour, Mr. Isaacs, 
stated last week that he proposed to introduce 
on May Ist a new scheme for assisting the re- 
settlement of workers who, with the approval of 
his department, transferred permanently to a 
new area. Steps were also being taken to modify 
in the light of present conditions the present 
temporary scheme of grants and allowances 
which was framed on a wartime basis. Further- 
more, the Minister said that he was introducing 
immediately a special voluntary transfer scheme 
for assisting certain unemployed workers to 
temporary employment in a new area while they 
were awaiting the development of new industries 
in their home areas. 

The permanent resettlement scheme, Mr. 
Isaacs explained, was designed to assist the 
permanent transfer of key personnel for the 
establishment of new industries or extending 
the scope of existing ones in development or 
other areas ; the permanent transfer of unem- 
ployed workers from areas where the prospects 
of unemployment were poor to areas where there 
were good prospects; and the permanent re- 
settlement of workers already in employment 
away from home for whom there were no good 
prospects in the home areas. 

The Minister said that the main facilities would 
be free fares to the new area for the worker 
and his dependents; a travelling allowance 
for unemployed workers to meet the incidental 
expenses of the journey ; a settling-in grant of 
24s. 6d. ; financial assistance toward the removal 
of household effzcts ; and a lodging allowance of 
24s. 6d. a week for a period up to three months 
for married men, and unmarried workers with 
similar responsibilities, while seeking family 
accommodation in the new area. This three 
months’ period could be extended if necessary 
until the general housing situation improved. 

Under the voluntary temporary transfer 
scheme the assistance available includes free 
fares, a settling-in grant of 24s. 6d. and, for 
workers with dependents, a lodging allowance 
of 24s. 6d. a week. 


Essential Work (De-Scheduling) Order 


The Minister of Labour has made the 
Essential Work (De-Scheduling) Order, 1946, 
which will come into force on April 30th. It is 
required in order to meet a legal difficulty that 
would otherwise arise in cases of dismissal of a 
worker for serious misconduct from an under- 
taking which ceases to be scheduied under the 
Essential Work Orders before the procedure of 
appeal has had time to operate. This situation 
may arise in acertain number of cases owing to 
the withdrawal of a large number of industries 
from the scope of the Essential Work Orders. 

The new order provides that where a person 
employed in ascheduled undertaking is dismissed 
for serious misconduct, he may appeal to a 
local appeal board which may consider his case, 
and if the board is of opinion that the dismissal 
was not justified, a National Service officer may 
give notice to that effect although on any of 
these occasions the undertaking has ceased to 
be scheduled. In such a case, the dismissal will 
become operative on, and the guaranteed wage 
provisions will apply up to, the date of de- 
scheduling. 

The Essential Work Orders to which the new 
order relates are the General Provisions, Building 
and Civil Engineering, Electrical Contracting 
Industry, and Shipbuilding and Ship-repairing 
Orders. 


T.U.C. General Secretaryship 


At a meeting of the Trades Union 
Congress general council last week, it was 
reported that Sir Walter Citrine, the General 
Secretary, expected to take up his full-time 
duties as a member of the National Coal Board 
in July. The council therefore appointed Mr. 
H. V. Tewson, the present assistant secretary, 
as acting secretary of the T.U.C. Mr. Tewson will 

on his new duties from the date on which 


annual meeting of the Congress, and meanwhile 
affiliated organisations are being invited to make 
nominations for the post of general secretary in 
accordance with the Congress rules. 

In view of Sir Walter Citrine’s resignation 
from the general secretaryship, which involves 
also his responsibilities as president of the World 
Federation of Trade Unions and the T.U.C. 
representation on the executive bodies of that 
organisation, Mr. Arthur Deakin and Mr. H. V. 
Tewson have beenappointed substitute delegates 
to the forthcoming meetings of the World 
Federation executive bureau. 

At the same meeting of the general council, 
approval was given to a proposal to postpone 
the T.U.C. annual congress from the first week 
in September to the third week in October. The 
congress will now take place at Brighton in the 
week beginning October 21st. 


Trade Mission to Iraq 


The Board of Trade has announced 
that a goodwill trade mission left London for 
Iraq during last week. Its purpose is to 
encourage interest in the United Kingdom 
as a source of supply for both capital and 
consumer goods, and to express the desire of 
United Kingdom industry to assist the economic 
progress and development of Iraq. The mission 
proposes to return via Syria, the Lebanon and 
Cyprus. 

Lord Davidson is leading the mission, the 
other members being Brigadier-General Sir 
Godfrey Rhodes ; Mr. Alastair Gibb, a partner 
in Sir Alexander Gibb and Partners; Mr. G. L. 
Wilkinson, representing the Trades Union 
Congress ; Mr. J. F. Perry, of the Metropolitan- 
Vickers Electrical Export Co., Ltd.; and 
Mr. 8S. Castle-Smith, of Samuel Courtaulds 
and Co., Ltd. A secretarial staff from the 
Board of Trade is accompanying the mission. 


Wages in the Omnibus Industry 


There has now been issued as a White 
Paper (H.M. Stationery Office, price 4d.), the 
report by a Court of Inquiry into a difference 
between the two sides of the National Council 
for the Omnibus Industry on the Trade Union 
application for a national wages and conditions 
agreement. Sir John Forster served as chairman 
of the Court of Inquiry, and the conclusion was 
reached that a national basis of wage ascertain- 
ment is necessary in the industry, but that the 
variety of existing rates makes the working out 
of a logical system difficult if not impossible. It 
is recommended that the company-owned bus 
undertakings should be divided into two groups 
for payment and that driver’s wages in Group I 
should be £5 a week, and in Group II, £4 18s. 
For conductors, the recommended rates are 
£4 16s. in Group I, and £4 14s. in Group II. 
With regard to skilled maintenance engineers, 
the report makes reference to a union claim that 
wages should be increased to £5 8s. a week. The 
Court says that it is not persuaded that the 
figure of £5 8s. can be justified, but it appears 
that a rate of £5 5s. is a fair and reasonable one 
for this category of operatives, having regard to 
remuneration paid to similar grades elsewhere. 


Government and Civilian Factories 


An announcement made recently by 
the Minister of Supply says that, in addition to 
twenty-three Royal Ordnance factories, there 
are at present eighteen Government-owned 
factories, operated for the Ministry by managing 
agents, for the production of war equipment. 
Some of these factories are also engaged on the 
production of other goods, such as housing 
components, and on the breaking down of war 
material. The total number of employees is 
about 60,000. 

There are also some thirty factories, operated 
for the Ministry by managing agents, which are 
engaged on producing’ goods other than war 





insecticides, processing of metals, 
recovery, and the assembly of aluminium houses, 

A few days ago, the Parliamentary Secretary 
to the Ministry of Works stated in a written 
reply that since June, 1945, licences had been 
granted for the construction of between 900 and 


metal 


1,000 new factories, but, without detailed 
enquiry, it was not possible to give the number 
under construction at the present time. 


Unemployment in Germany 


A question was recently asked in 
Parliament as to the estimated unemployment 
in Germany in 1949 on the assumption that the 
Allied plan for reducing Germany’s industrial 
output to 55 per cent. of what it was in 1938 
was carried through. 

The Chancellor of the Duchy of Lancaster, 
who replied, said that varying estimates had 
been made by the Allies of the unemployment 
in Germany as a whole which might arise under 
the recently agreed plan for the future level of 
German industry. The provisional British 
estimate for 1949 was of the order of 2} to 
3} million out of an assumed population of 
66} million, but it was not, of course, possible 
to forecast with any degree of accuracy what 
the unemployment position was likely to be in 
Germany so far ahead. It would be influenced 
by a number of factors, including the extent 
to which the Germans adapted themselves to 
the new conditions. 


“Philips Research Reports ”’ 


Publication is announced of a new 
scientific journal devoted to the results of pure 
research work undertaken, in many different 
fields, in the research laboratories of the 
Philips’ companies. The journal is called 
“Philips Research Reports” and is issued by 
Philips Lamps, Ltd., of Century House, Shaftes- 
bury Avenue, W.C.2, to a carefully selected list 
of research organisations, universities, colleges, 
and technical associations in this country. 
The first issue contains papers on “‘ Theory 
of the Elastic After-Effect and the Diffusion of 
Carbon in Alpha-Iron,’” “‘The Current to a 
Positive Grid in Electron Tubes,” ‘‘ Theory of 
the Stability of Lyophobic Colloids,”’ and ‘‘ The 
Ratio Between the Horizontal and the Vertical 
Electric Field of a Vertical Antenna of Infinite- 
simal Length.” This issue runs to sixty-four 
pages and subsequent issues will run _ the 
numbering on so enabling the reports to appear 
in one volume yearly of 480 pages in 
six issues, the first to be completed in 1946. 
The journal is issued bi-monthly at 4s. per copy. 
British Overseas Trade 

The value of goods exported from the 
United Kingdom during the month of March 
amounted to £67,058,039, an increase of 
£7,072,759 on the figure for the shorter month 
of February. Imports in March amounted to 
£103,467,079 compared with £79,350,496 in 
February. 
The figures are summarised in ‘Accounts 
relating to Trade and Navigation of the United 
Kingdom’”’ (H.M. Stationery Office, price 
4s. 6d.) from which it may be seen that the 
volume of exports in March was approximately 
88 per cent. of the 1938 monthly average. 
Exports of iron and steel and manufactures 
thereof amounted in all to 207,006 tons, valued 
at £6,499,045. It is interesting to note that 
in this group the monthly average export figure 
for 1938 was 159,656 tons. Machinery exports 
of all kinds totalled 33,819 tons in March, 
valued at £7,458,800. The 1938 monthly 
average in this group was 38,272 tons. For 
electrical goods and apparatus no volume figure 
is available, but the value of exports in this 
category during March was £2,851,327. 
Exports of vehicles, including locomotives, 
ships and aircraft as well as motor-cars, reached 
a total of £6,934,000 in March. The number of 
motor-cars exported was 3,271, the monthly 
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equipment. The products include, among 
others, chemicals for fertilizers and other uses, 


average for 1938 being 3,677. 
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French Engineering News 


(From our French Correspondent) 
Paris, April 19th. 


The Ministry of Armaments has decided to 
ask the Constituent Assembly to agree to the 
organisation of a National Study and Research 
Council of Aeronautics. M. Joliot Curie, the 
famous physicist, would head the new organisa- 
tion. At present there are a number of different 
research centres run by both the Government 
and private constructors. If the Minister’s 
plan is accepted, all will be united in one body. 

* * * 


Figures issued early in the week by the 
European Coal Organisation reveal that more 
coal is now being produced in France than 
before the war. The output for February was 
3,800,000 tons, and in March the output rose 
to 4,187,000 tons—108 per cent. of the monthly 
average prior to the war. The number of mine- 
workers in France is estimated as 311,000, or 
139 per cent. of the pre-war manpower figure. 
In February, 1,085,574 tons of solid fuels were 
imported into France, and in the same month 
coal exports from the French zone of Germany 
were 103,697 tons. Coal production in Belgium 
amounted to 1,813,000 tons in February 
and 1,921,000 tons in March, the latter figure 
representing 81 per cent. of the pre-war 
production. Although the increase in French 
production is apparently greater in the non- 
nationalised mines, it must be remembered 
that the Pas de Calais and Nord mines were 
occupied from the beginning of the war, 
and the richest seams were exploited un- 
mercifully, leaving machines and installations 
in a worn condition. Also, although 311,000 
workers are now being employed they are mostly 
prisoners of war, and unskilled personnel. 
Skilled labour is very short. It is estimated 
that nearly a further 400,000 tons a month is 
required to satisfy reconstruction needs. 

* * 

The doubling of the price of coal, from 630f. 
to 1300f., and the considerable increase in price 
of imported goods following upon devaluation 
of the franc are causing considerable concern 
to the Government, which is considering how 
to maintain the higher prices for raw materials 
whilst keeping the price of goods generally 
stable. The Government hopes to absorb the 
increase in the process of manufacture without 
any repercussions being felt by the consumers, 
but this can only be done by greatly increased 
production. The blocking of prices is to remain 
the general rule. A slight increase in textiles 
prices may be permitted, provided there is a 
corresponding increase in quality. It has now 
been decided that the subsidies maintained in 
the case of:the steel, gas, and electricity indus- 
tries will be abolished, but subsidies particu- 
larly intended to offset the rise in coal pricse 
may be increased. It is also likely that the 
increase of coal price will not be passed on to 
domestic users or to small businesses consuming 
less than 20 tons a year. 

* * * 

Plans are going ahead for development 
of hydro-electric power on the Isére River. 
At Bréviéres it is proposed to build a dam 
between the old and the new Chevril bridges, 
to impound 200,000,000 cubic metres of water. 
The artificial lake so formed will cause the 
village of Tignes to be submerged under more 
than a hundred metres of water. The dam, 
which will be an arch structure, will permit the 
erection of a power station utilising a head of 
218m. in twin turbo-generating sets each 
of 43,000 kW capacity. Along its crest the dam 
will be 360 m. long, and will form a roadway 
leading to the natural Tignes lake. The scheme 
also provides for a second dam upstream, 
impounding 185,000 cubic metres, for the 
purpose of regulating the flow of the Isére. This 
development is likely to take at least seven 
years to build. In order fully to utilise the 
resources of the Isére further works will be 
required at Longefoy, of bigger size than the 
Bréviéres scheme. Present plans are to utilise 
a head of 750 m. in four power conduits, 1600 m. 
long, feeding four sets each of 76,000 kW 
capacity, generating at 220,000 volts. 


Notes and 


Rail and Road 


INTERNATIONAL ROLLING Stock CoNFERENCE.— 
The European Central Inland Transport Organi- 
sation: states that representatives of twelve 
countries attended the inaugural meeting of the 
International Commission on the results of the 
census of European railway rolling stock, which 
was held in Paris on Tuesday last, April 16th. 


G.W.R. Brancu Lines.—In view of the expected 
increase in holiday travel, the Great Western Rail- 
way announces that the following branch lines are 
to be opened on Sundays: Clevedon, Minehead, 
Newquay, St. Ives, Chepstow, Monmouth, Barry 
Island, Bronyard, and Porthcawl. The Vale of 
Rheidol branch line will again be open for passenger 
traffic on weekdays and Sundays from June 9th. 


AMERICAN AND CANADIAN RalILway PLans.— 
Although freight and passenger traffic on American 
and Canadian Railways has passed the peak set by 
the record movement in 1944, present traffic is, 
according to Railway Age, well above any peacetime 
level, and the prospect is that it will continue at this 
level for some time. Confirmation of this belief on the 
part of the railways is to be found in the large expen- 
ditures which they are planning to make during the 
year for motive power and rolling stock, and for 
both improvements in and maintenance of their fixed 
properties. In the case of locomotives and rolling 
stock the railways started the current year with 
uncompleted orders for locomotives aggregating 
more than 90 million dollars; for freight vehicles 
amounting to 100 million dollars ; and for passenger 
rolling stock exceeding 250 million dollars; while 
inquiries are now out or contracts are being placed 
for additional equipment of these types, including 
1200 passenger vehicles. 


L.M.S. Rattway SIGNALLING DEMONSTRATION.— 
In order to demonstrate to the public the latest 
methods of railway signalling and communication, 
the L.M.S. Railway Company has arranged a Signal- 
ling Demonstration in the Shareholders’ Meeting 
Room, above the Great Hall, Euston Station, 
London, N.W.1. It will be open daily (except 
Sundays) between the hours of 11 a.m. and 8 p.m., 
from April 10th, 1946, until April 30th, 1946. ‘The 
demonstration includes a 20ft. high replica of a 
small main line signal box, complete with standard 
15-lever frame, block instruments, and an electri- 
cally illuminated diagram showing the lay-out of the 
section of line controlled. The equipment controlled 
from this signal box includes a set of points, two 
types of semaphore signals, and a colour-light signal. 
In addition, there may be seen working examples of 
models of the most up-to-date types of L.M.S. 
signalling and communications equipment, including 
electric machinery for the operation of points ; Creed 
teleprinters ; a traffic control keyboard; manual 
and automatic telephone switchboards ;_ electrical 
apparatus for the safe working of trains on single- 
line railways, and station loudspeaker equipment. 


Air and Water 


GeRMAN SHIPYARDS.—In reply to a question in 
Parliament last week, the Chancellor of the Duchy 
of Lancaster said that seven major shipyards in 
Germany were in production in April, 1945. Six 
were working at present, and were being used exclu- 
sively for meeting essential allied requirements. 


B.O.A.C. Carro SERVICE.—A new fast air service 
from Hurn to Cairo has been started by the British 
Overseas Airways Corporation. The service will 
operate twice weekly each way taking 12 hours, 20 
minutes on the outward run, and 13 hours, 10 
minutes on the inward. Twelve-seater Avro York 
aircraft will be employed for the service. 


Tre SoutH Wates Ports.—For the four weeks 
ended March 24th, imports and exports handled at 
the South Wales Ports of Cardiff, Swansea, Newport, 
Barry, Port Talbot and Penarth were 99,460 tons 
higher than for the preceding four-week period. 
Exports handled amounted to 720,497 tons, and 
imports to 245,970 tons. During the period, 283 
ships, aggregating 259,772 tons register, used the 
ports. 


HELicoprers.—The Minister of Supply, Mr. 
Wilmot, stated recently that research and experi- 
mental work on helicopters was being carried out for 
his department by three aircraft firms. Each firm 
was designing experimental types which, it was 
hoped, would lead to the production of small 
helicopters of the four-seater class for both civil and 
military uses. Research and experimental work 


was, he, said, also in progress at the Royal 
Aircraft Establishment, and the Airborne Fo: 


Memoranda 





GrerMaNy’s MprcHant FLEET.—According to 
just issued by the Inter-Allied Reparations 
Agency, Britain is to receive the largest share of the 
two-thirds of the German merchant fleet already 
handed over to her and the United States for 
division among fifteen allied countries. Figures for 
these countries have been apportioned on the basis 
of tonnage which each of them lost during the war. 
The apportionment to Great Britain and the Colonies 
is 46-04 per cent. in reparation for the loss of 
10,870,000 tons, while the U.S.A. will receive 17-82 
per cent for the 4,209,000 tons lost. 


SEVERN FLOOD PREVENTION.—The Minister of 
Agriculture was recently questioned about plans for 
improving the flood banks of the Severn above 
Gloucester. His reply stated that the Severn Catch- 
ment Board had a scheme in preparation which 
would provide for the dredging of the river for a 
considerable distance above Maisemore Bridge, and 
which included the setting back of flood banks to 
provide for containing the river within its banks in 
time of flood. The scheme could only be carried out 
after completion of negotiations with the Severn 
Commissioners in connection with their scheme for 
navigation improvement. Meanwhile the Catchment 
Board was not reconstructing existing flood banks 
on their present site. 


Miscellanea 


STANDARD PropucTs FoR Hovusine.—An exhibi- 
tion of standard products for housing will be opened 
at the Princes Galleries, Piccadilly, W.1., shortly 
after Whitsun. The display is sponsored by the 
Government departments concerned with housing, 
with the assistance of the British Standards 
Institution, the Council of Industrial Design, the 
Building Centre, and manufacturers and trade 
associations within the building material and 
component industries. There will be on view a 
selection of the many products now being produced 
to British Standard specifications. An information 
service will be maintained at the exhibition to deal 
with enquiries, and though admission for the first 
three weeks will be restricted to representatives of 
local authorities and to others concerned with the 
provision of housing, the display will be open to 
the public at a small charge for the latter half of 
its run. 


JaMES ALFRED Ewinc MeEpaL.—On the joint 
recommendation of the Presidents of the Royal 
Society and the Institution of Civil Engineers, the 
Council of the Institution of Civil Engineers has 
awarded the James Alfred Ewing Medal for 1945 
to Professor R. V. Southwell, M.A., LL.D., F.R.S., 
for specially meritorious contributions to the science 
of engineering in the field of research. The medal 
is awarded annually, and was founded in 1936 in 
memory of Sir Alfred Ewing. Professor R. V. 
Southwell was Professor of Engineering Science 
and Fellow of Brasenose College, Oxford, 1929-42, 
and has been Rector of the Imperial College of 
Science and Technology, London, since that date. 
He has contributed to a number of publications on 
engineering science, and served on many committees, 
including the Scientific Advisory Council, Ministry 
of Supply, from 1940-43. 


‘**Priuto”’ Fitrm.—On Wednesday, April 17th, 
Stewarts and Lloyds, Ltd., showed, in the theatre 
of British-Gaumont, Ltd., Wardour Street, the new 
film, “‘ Job 99, Pluto,” which describes the laying 
of pipe lines for petrol underneath the Channel. 
It opens with a brief reference to the ‘“‘ Hais ’’ and 
‘* Hamel ”’ pipe lines, and goes on to describe the 
early experiments at Corby, on the coiling of 3in. 
steel pipe for the Hamel pipe lines. The manu- 
facture of the pipe lengths from steel: billets is 
shown, and the transport to the “A” and “B” 
factories at Tilbury, where the standard lengths 
were stored and welded together in 4000ft. lengths 
prior to winding on the ‘“Conun” drums.. The 
testing, cleaning, welding and inspection processes 
are described, and views are shown of the welding, 
internal and external trimming of the weld, and 
traversing to the 4000ft. storage racks. The final 
welding into a continuous length for laying, and 
the snubbing machine for applying tension to the 
pipe as it is coiled on to the 50ft. diameter “‘ Conun ” 
drum is shown. Finally the operation of laying is 
clearly depicted. The film is an excellent record 
of the operation described and illustrated in 
THE ENGINEER of May 25th, June Ist, 8th and 15th. 
1945, and the film will be shown, we understand, 
at the works of the firm and those of all sub- 
contractors. It will also be available to boys’ and 








Experimental Establishment. . 


men’s clubs and institutes interested. _ 





396 


THE ENGINEER 


Aprit 26, 1946 





es 





Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Chartered Surveyors’ Institution 

Monday, May 6th.—12, Great George Street, S.W.1. 
**Some War Experiences of a Chartered Surveyor,” 

A. R. Mais. 5.30 p.m. 


Illuminating Engineering Society 

Friday, May 3rd.—BrrmMineHaM CENTRE: Imperial 
Hotel, Birmingham. ‘Should Artificial ight 
Strive to Imitate Daylight ?” E. H. Norgrove. 6 p.m. 


Institute of British Foundrymen 


Saturday, April 27th—NerwcasTLeE Brancx: Neville 
Hall, Westgate Road, Newcastle-on-Tyne. Annual 
meeting. 6 p.m m.—West Ripinc oF YORKSHIRE 
“Branco: Technical College, Bradford. Annual 


general meeting. 6.30 p.m. 


Institute of Economic Engineers 


Saturday, April 27th.—Miptanp Recion: Chamber of 
Commerce, Birmingham. ‘Planning and Rate 
Fixing in Heavy Industry,” G. Haynes. 2.30 p.m. 


Institute of Fuel 

Tuesday, April 30th.—Geological Society, _ Burlington 

House, Piccadilly, W.1. hae on “ Industrial 

Waste Heat Recovery."’ 10 a.m. 

Wednesday, May 1st.—Mipianp SEcTIon: James Watt 

Memorial Institute, Great Charles Street, Birming- 
ham. “ Refractories,” J. W. Rees. 2.30 p.m. 


Institute of Marine Engineers 

Tuesday, April 30th.—85, The Minories, E.C.3. “* Turbine 

Lubricants and Turbine Lubrication,” C. Lawrie 
and 8. J. M. Auld. 5.30 p.m. 

Tuesday, May 14th.—85, The Minories, E.C.3. “ Air 

Preheater Design, Construction, and Maintenance,” 

W. Crawford Hume. 5.30 p.m. 


Institute of Transport 
To-day, April 26th.—LonDoN SECTION: 
Rooms, Great Queen Street, W.C.2. Address by 
Lord Winster. 1.15 F sore m.—E. MIDLANDS SECTION : 
Black Boy Hotel. Nottingham. Annual general 
meeting. 6.30 p.m. 


Institution of Automobile Engineers 


To-day, April 26th.—Guiascow Section: Inst. of Engi- 
neers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow. “Some Extracts from a Repairer’s 


Connaught 


Diary,” J. Peters. 7.30 p.m. 
Wednesday, May 15thLoNpDON GrRapvuaTEs: 12, 
Hobart Place, S.W.1. ‘‘The Development of the 


Motor-Cycle Cylinder Head,”’ P. E. Irving. 6.30 p.m. 
Institution of Civil Engineers 


To-day, April 26th—Yorxs AssociaTion: Great 

Northern Hotel, Leeds. ‘“* Application of Soil Tests 

pe Results to the Design of Foundations,” G. Wilson. 
7 p.m. 

“The 


Pissed, April 30th.—Great wry > Street, S.W.1. 
Renewal and Extension of Pumping Machinery for 
the Metropolitan Water Board,” M. R. James. 


5.30 p.m. 
Tuesday, May 7th.—Atrport SEcTIon: Great George 


Street, eee Film on “ Airport Construction” <4 
5.30 p. 
Tuesday, me 14th.—Great George Street, 8.W.1 


“ Application of Freezing Processes to Civil Engi. 
neering Works,” J. C. Waddington and H. Mussche. 
5.30 p.m. 


Institution of Electrical Engineers 


To. ; fon x 26th.—MEASUREMENTS SECTION: Savoy 
P Victoria Embankment, W.C.2. . “‘ Engine 
Ignition Faults and a New Method of Diagnosis and 
Location During Running,” F. R. F. Ramsay and 
W. Nethercot. 5.30 p.m. 

Saturday, April 27th.—N. Mipitanp Stupents. Elec- 
tricity Offices, Whitehall Road, Leeds. “‘ Induction 
Motors,” BR. Spence. 2.30 p.m. 

Thursday, May 2nd.—InstTatiatTions Section: Savoy 

lace, Victoria Embankment, W.C.2.. ‘“‘ Direct- 
Current Arc Welding Generators. and Systems,” 
J. C. Macfarlane, a W. Macfarlane, and W. I. 
Macfarlane. 5.30 
Tuesday, May 7th.— Piscawe CENTRE : 
_ Offices, Whitehall Road, Leeds. 
meeting. 6 p.m. 

Wednesday, May 8th.—TRaNsMIssIiOon Section: Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ The Evolu- 
tion of the French Transmission Network,” P. M. J. 
Ailleret.. 5.30 p.m. 

Thursday, May 9th.—Kingsway Hall, Ki ‘ay, W.C.2. 
Annual general meeting. “‘ Atoms, Electrons, and 
Engineers,” T. E. Allibone. 5.30 p.m. 

Friday, May 10th.—N.E. Sropents: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. Annual general 
meeting. 6.30 p.m 

Saturday, May 18th. —N. Mipianns Stupents: Elec- 
tricity Offices, Whitehall Road, Leeds. Annual 
general meeting. 2.30 p.m. 


Electricity 
Annual general 


Institution of Factory Managers 


Saturday, May 11th—N. Miptanp Brancu: 
Victoria Station’ Hotel, 


Royal 
Sheffield: -“*Man ° and 


Institution of Locomotive Engineers 
Wednesday, May 1st.—Inst. of Mechanical Rae 
Storey’s Gate, 8.W.1. General meeti “Coal, 


and ite Post-War Carriage on British 
H. Kelway Bamber. 6 p.m. 
Institution of Mechanical Engineers 
es = > 26¢h.—Storey’s Gate, Westminster, S.W.1. 
Experiment in the Use of a Standard Limit 
on J. Loxham. 65.30 p.m. 
Thursday, May 2nd.—N.W. BraNcu : 


ilways,” 


Engineers’ Club, 


Albert Square, Manchester. ‘‘ Considerations Rela- 
tive to Use of Aluminium Gravity Die Casting,” 
J.J. Mills. 6.45 p.m. 

Friday, May 3rd.—Apriiep MEcHANICS’ GROUP: 


Storey’s ‘ole, 8.W.1. “The Design of Flanged 
Joints,” S. Labrow. 5.30 p-m. 

Saturday, "May 4th.—GrapvaTeEs’ SECTION : _Storey’s 
Gate, 8.W.1. Annual general meeting. “ Surface 
Finish and its Relation to Production,’ H. J. 
Weighall. 3.30 p.m. 

Friday, May 10th.—Storey’s Gate, S.W.1. Informal 
meeting. Films of engineering interest. 5.30 p.m, 


Institution of Production Engineers 
To-day, April 26th.—Lincotn Sus-Section: Technical 
ee! Lincoln. ‘Gear Cutting,’ F. J. Everest. 
0 p.m 

Saturday, April 27th.—NorTTINcHAM SEcTION : Corpora- 
tion Gas Showrooms, Lower Parliament Street, 
Nottingham. ‘ Powder Metallurgy,” H. W. Green- 

wood. 2.30 p.m. 
Monday, roti 29th.—Dersy Sus-Srcrion: School of 
Art, Green Lane, Derby. “Jet Propulsion,” H. 


Pearson. 6.30 p.m. 

Saturday, May 11th.—Yorxs GrapvuaTes: Great 
Northern Station Hotel, Leeds. Annual general 
meeting. 2.15 p.m. 

Wednesday, ‘May 15th.—Preston Section: Star Paper 

, Feniscowles, Blackburn. Annual general 


meeting. 7 p.m. 
Institution of the Rubber Industry 
Friday, May 10th.—Grand Hotel, Birmingham. ‘‘ The 
Future of the Rubber Manufacturing Industry,” 
A. Healey. 5.30 p.m. 


Junior Institution of Engineers 
To-day, April 26th.—39, Victoria Street, S.W.1 
nical Potato Harvesting,” R. F. Guard. 6.30 
Friday, May 3rd.—Inst. of Civil Engineers, Great roe 
Street, S.W.1. ‘“‘ Processes of Destructive Hydro- 
genation,’’ R. H. Holroyd. 6.30 p.m. 


London Association of Engineers 
Saturday, May 4th. —Charing Cross Hotel, Strand, W.C.2. 
“ Supervision Training,” H. F. Walker. 6. 30 p.m. 


Manchester Statistical Society 
Saturday, April 27th.—College of Technology, eo 

Street, Manchester. ‘ Quali Hem say Principles 
and Practice, with Particular Reference to Full 304 
of Control Chart Data,’”’ W. J. Jennett and B. P. 
Dudding. 2.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
To-day, April 26th.—Mining Institute, Newcastle-upon- 
a, Application of Light Alloys to Super- 
structure of Ships,”” W. Muckle. 6 p.m. 

Royal Institution of Great Britain 
Friday, May 10th.—21, Albemarle Street, W.1. ‘‘ Sun- 
spots, Radio Fading, and Radio Noise,’’ Sir Harold 
Spencer Jones. 5.15 p.m. 
Royal Society of Arts 

Wednesday, May 1st.—John Adam Street, Adelphi, 
W.C.2. “‘ Jet Propulsion,” F B. Halford. 1.45 sew 
Ade phi, 


*“Mecha- 


a. May 2nd.—John Adam Street, 
W.C.2. ‘* Hydro-Electric Development in India,” 
My Lydall. 2.30 p.m. 
Royal Statistical Society 


Thursday, May 2nd.—SHEF¥FIELD Section: The Uni- 
versity, St. George’s Square, Sheffield. ‘‘ Costs, 
Overhead Expenses, and Effort Assessment in 
Practice,” F. C. Lawrence. 6.30 p.m. 
Friday, May 10th.—Lonpon Section: E.L.M.A. Light- 
ing Service Bureau, 2, Savoy Hill, W.C.2. “The 
Accuracy of Automatic Lathes,” P. J. Stanley. 
6.30 p.m. 

Women’s Engineering Society 
Thursday, May 9th.—MaNncuESTER BraNcu : Engineers’ 
Club, Albert Square, Manchester. ** Radar.” 
6.30 p.m. 








Catalogues 


A. A. Jones anp Sureman, Ltd., East Park Road, 
Leicester.—Book entitled ‘‘ Precision Grinding with the 
Modern Abrasive Wheel ”’ (price. 5s.). 

CHURCHILL MACHINE ba > ComPany, Ltd., Broad- 

heath, near Manch t d booklet on model 
“ BY ” hydraulic plain Siuiding machines. 

Umstrep Street Compantres, Ltd., 17, Westbourne 
Road, Sheffield.—Reprints of two series of advertise- 
ments entitled “This Present Age” and “ Mosaics of 
Steel.” 

Davipson anv Co., Ltd., Sirocco Engineering Works, 
Belfast.—Publication SF. 372, entitled ‘‘* Aeroto’ 
Patent Screw Fans for Industrial and Marine Require- 
ments.” 

British INSULATED CALLENDER’s CaBLES,Ltd.,Prescot, 
Lancs.—TIllustrated _Publications No. 141 ,on_ “ Radio 
Frequency Cables”’; No. 200, on “ 10,000 Megacycle 2 
Gem. ) Waveguide Test Bench’; and ‘No. 201, on“ Radio |. 
Capacitors.” 

Exzcrro Dynamic Construction Company, Ltd., 

St. Mary Cray, Kent.—Catalogues' Nos. 1 D.C., 2 N.C., 

and 3 R.C. on D.C. motor generators and. accessories, 








ey 


Personal and Business 


Srr Cuar_Les BRucE-GaRDNER has been appointed 
a director of Crompton Parkinson, L 

Mr. A. Dyson has been nominated as President 
of the Institute of Welding for 1946-47. 


Mr. E. C. HotroypE has been elected vicg. 
chairman of Crompton Parkinson, Ltd. 

Mr. GeorGeE M. Smisert has been appointed 
a director of Richardsons, Westgarth and Co., Ltd. 

Mr. J. E. Morr has been appointed commercig] 
engineer of the Siemens and General Electric 
Railway Signal Company, Ltd. 


Horman Brotuers, Ltd., Camborne, Cornwall, 
announce the appointment of Booth, Macdonald 
and Co., Ltd., as sole agents in New Zealand for 
their products. 

Tue Lonpon, MIDLAND AND ScortTisH Raitway 
Company announces that Mr. J. B. Halley has been 
appointed district engineer, Perth, in succession to 
Mr. R. W. Bailey. 

Pickerinas, Ltd., Stockton-on-Tees, announce 
that they are opening an office at 131, West Regent 
Street, Glasgow (telephone, Douglas 4940), for the 
sale and service of electric lifts and hoists. 

Tue Skerko Batt Bearinc Company, Ltd., 
announces its intention of doubling the size of its 
Sundon Works, Luton. Work on this undertaking 
will begin as soon as present restrictions permit. 

IMPERIAL CHEMICAL INDUSTRIES, Ltd., announces 
that its central purchasing department has now 
been re-assembled at Ravensbury Terrace, Earls. 
field, London, 8.W.18 (telephone, Wimbledon 8040). 

Mr. F. G. Woo.uarp has been re-elected President 
of the Institution of Automobile Engineers, 
Captain G. T. Smith-Clarke, Mr. W. W. Constantine 
and Mr. R. Pentony have been elected vice- 
presidents. 

Ar CHreF MarsHal Sir FREDERICK Bown 
has been appointed chief aeronautical adviser in 
the Ministry of Civil Aviation. Air Vice-Marshal 
A. C. Collier has been appointed director-general 
of technical services. 

Tse Ministry or SupPiy announces that, on and 
from April 29th, the offices of the London Regional 
Machine Tool Disposal Centre will be situated at 
Room 0088, Ground Floor, Thames House (North), 
Millbank, S.W.1 (telephone, Franklin 2211). 

THE GENERAL ACCESSORIES CoMPANY, Ltd., is 
transferring its sales offices at Bristol and Leather- 
head to a central organisation under the supervision 
of Mr. F. C. Fuke, at 21, Bruton Street, London, 
W.1 (telephone, Mayfair 5543; telegrams, Tege- 
nacco Wesdo, London). 

AVELING-BarForD, Ltd., has been allotted by 
the Board of Trade a portion of the Scotswood 
Works of Vickers-Armstrongs, Ltd., which has 
become available through the completion of war 
contracts. Owing to the formation of two new 
subsidiary companies, Barford Developments, Ltd., 
and Barford (Agricultural), Ltd., Aveling-Barford, 
Ltd., announces the following appointments :— 
Mr. C. M. Wilcock, chief engineer ; Mr. C. J. Ritchie, 
general sales manager, Mr. W. T. Branson, home 
sales manager, and Mr. T. W. Stanier, export sales 
manager; and Mr. C. G. Miller, London manager, 
in succession to Mr. W. H. Pocock, who is retiring 
after fifty years’ service with the company. The 
company’s headquarters remain at Grantham, and 
the London office is being reopened at 31, Sloane 
Street, S.W.1. 








Rapes on German Industry 


Limited numbers of copies a4 7 reports of I: 
Sub-C 





Objecti German Industry ooted 
below can be obtained from HM. Stationery Office at the 
stated. 
No. of Post, 
report. Title. free 
C.1.0.8.; 
8. d. 
XXIX-30 Hermann Géring Steelworks, Paul 
Pleiger Hutte, Stahlwerke 
Braunschweig... os 21.8 
XXIX-51 Thyssen’sche “Gas und Wasser- 
werke G.m.b.H., Duisberg-Ham- 
born; Krupp Treipstoffwerk, 
Wanne__ Eickel ;x Thyssen - 
Galocsy Slagging Gas Producer 
Process ve oo eee SS 
XXX-36 Physikalisch- Technische’ Reich- 
sanstalt; Radar, Magnetrons 
Developed and their Use... «.. 4 2 
XXXI-9 Robert Bosch G.m.b.H., Stutt- - 
gat 5 Aircraft Electrical _— p 
f 8 
XXXII-90.... Wintershvall: ‘A: G., "Lutzkendorf ; 


_ Schmalfeldt® Gasification Plant 
for Making -Synthesis Gas,’ ” 
Fischer-Tropsch : Plant,’ Hydro- 


’ 








Cmdr. Irving, R.N. 2.30 p.m. 


Management,” 


radio, television, and other electronic apparatus. 


D.C. to A.C. rotary converters, and powerequipment.for 


Y Foon Plant. and. . Sptelyet a 
Lubricating Oil... “3° 8 
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A Seven-Day Journal . 


Scientific Instruments Exhibition in 
Sweden 


BritisH scientific instrument makers have 
been invited. to hold an exhibition of their 
products in Sweden, and arrangements have 
now been made for it to be held in the Technical 
Museum, Stockholm, from May 24th to June 4th. 
The exhibition is sponsored by the Scientific 
Instrument Manufacturers’ Association of Great 
Britain, Ltd., and the Royal Institute of 
Scientific and Engineering Research of Sweden, 
and forty British manufacturers will show 
examples of their latest instruments. A display 
of photographs and historical instruments is 
also being arranged with the co-operation of 
the British Council. These products will thus 
be introduced to a market formerly supplied 
mainly by German firms, and it is hoped that 
extensive export orders will result. The 
exhibition is said to have created consider- 
able interest in Scandinavian countries, and 
an invitation has already been received from 
Finland to stage the exhibition in Helsinki after 
its conclusion in Stockholm. 


Control of Airport Traffic 


In an address to the Institute of Transport, 
at the Connaught Rooms, on Friday, April 26th, 
Lord Winster, the Minister of Civil Aviation, 
made reference to the control of air traffic 
around our airports. There had been, he said, 
great advances made in the vast field of radio, 
including radar, and a selection had been made 
from those developments, which would be likely 
to be of the greatest help to air transport. Much 
work had also been done to agree internationally 
on what would be the best to develop and use 
for such purposes. The navigational and land- 
ing aids which had been selected were now being 
developed in the industry and in the Government 
Research establishments. They would, he said, 
help to avoid collisions in the air, and would 
bring aircraft to the places they wanted to go 
to, and help them to land when they had got 
there. He then went on to speak of the London 
Airport at Heathrow. That airport, he said, 
when it was finished, would have three parallel 
runways, which at any one time could simul- 
taneously be used for landings and take-offs. 
By this means it was hoped to be able to accom- 
modate no less than 160 aircraft movements in 
an hour, in good weather. For such operations 
adequate radio landing aids would be needed. 
In order to make the best of these technical 
developments, men were needed such as 
scientists, technicians, and engineers, to carry 
out the research work, and pilots, radio oper- 
ators and navigators to make use of them. 
There was a great need for the training of such 
people, and air transport would, he felt, present 
great opportunities to young men. In the future 
air transport must be used as the servant of 
mankind and not as its destroyer. 


Retirement of Mr. Frank Ayton 


Ir is announced by Ransomes, Sims and 
Jefieries, Ltd., of Ipswich, that Mr. Frank Ayton, 
who for close upon twenty-five years has acted 
as joint managing director and works director of 
the firm, is retiring at his own request, on reach- 
ing the age of over seventy-four. For some 
time he will continue as an ordinary director of 
the firm, and will reside at Wadgate House, 
Livermere, near Bury St. Edmunds. He will be 
succeeded as works director by Mr. H. H. 
Dawson. Mr. Ayton was born at Hexham, in 
Northumberland, and was educated at the 
Imperial Service College, Windsor, then known 
as St. Mark’s School. He received his technical 
training with Siemens Brothers, Ltd., of Wool- 
wich, and at the City and Guilds Technical 
College. After twelve years of service with 
the Siemens firm, Mr. Ayton joined the 
staff of the late Professor Alexander B. W. 
Kennedy, F.R.S., on consulting work, and was 


and electric traction projects. Among them 
was the electric supply and tramway undertak- 
ing for Ipswich, of which he had personal 
charge. In 1902 he came to Ipswich to super- 
vise the work of construction, and before it 
ended in 1903 the Corporation invited him to 
stay as its chief engineer. He was responsible 
for the system of electrical transport and modern 
trolleybus equipment, which has meant so 
much to the engineering industries of Ipswich. 
In 1921 Mr. Ayton accepted the invitation to 
join the board of Ransomes, Sims and Jefferies, 
Ltd., a post he has continued to occupy with 
distinction. He is a valued member of the 
Institution of Electrical Engineers, the Institu- 
tion of Production Engineers, and the British 
Engineers’ Association, and was a founder of 
the Electrical Vehicle Committee of Great 
Britain, out of which grew the Electrical 
Vehicle Association of Great Britain and the 
journal Electric Vehicle, which Mr. Ayton 
edited. He is a Past-President of the Incor- 
porated Municipal Electrical Association, was 
President of the Executive Committee of the 
Engineering and Allied Employers East Anglian 
Association, and a member of the Grand Council 
of the Federation of British Industries. During 
the war he served as employer member of the 
Eastern Regional Board, and was Chairman of 
the Emergency Services Organisation and con- 
sultant to the Regional Commissioner in con- 
nection with industrial matters. We wish him 
many years of happy retirement. 


Radio Aids to Marine Navigation 


In view of the remarkable advance in radio 
aids to marine navigation which has taken 
place during the war years, many questions of 
international co-operation have been raised, 
which it is necessary to solve if the seamen of all 
nations are to benefit fully from the advance in 
scientific knowledge already made. Asa prelim- 
inary step towards a measure of international 
agreement, the British Government has decided 
to call an informal technical meeting to deal with 
the subject. It will be held in London from 
May 7th to 22nd. Technical representatives 
are expected from the following countries :— 
Australia, Belgium, Canada, Denmark, Eire, 
Finland, France, Greece, Holland, India, Italy, 
Newfoundland, New Zealand, Norway, Poland, 
Portugal, South Africa, Spain, Sweden, the 
United States of America, the Union of Soviet 
Socialist Republics, and Yugoslavia. The 
Minister of Transport, Mr. Alfred Barnes, is to 
welcome the delegates at the opening session on 
Tuesday, May 7th. In the evening a Government 
reception will be given at Lancaster House. 
The following days will be devoted to lectures 
and discussions, and visits will be made to 
various firms manufacturing radio navigational 
aids. Discussions will also take place on 
possible trends of future development. In the 
evenings various social events will take place, 
and on the last day, Wednesday, May 22nd, a 
luncheon will be given by the Government at 
Claridge’s Hotel. After the meetings, addi- 
tional visits are being arranged to Dungeness 
lighthouse and radio beacon, and the Mersey 
Dock and Harbour Board installations, and 
further visits to the works of Ferranti’s and 
Chance Bros. are being considered. 


British Shipbuilding 


In a speech at the annual meeting of the 
Liverpool Steam Ship Owners’ Association, on 
Thursday, April 25th, Sir Percy Bates stated 
that although shipyards in general had orders 
to last two years, some of them were not 
receiving more than three-quarters of their 
weekly requirement of steel. To find a shortage 
of shipbuilding steel, Sir Percy said, was rather 
startling, and made one glad to remember that 
materials imported for shipbuilding were free of 


ment’s intention to nationalise an indefinite 
portion of the iron and steel industry was hardly 
likely to increase the flow of steel, so that it 
might be that new ships would be delayed. Sir 
Percy also referred to the extremely high cost 
of ship repairs and to the unusual length of time 
required to effect them, and expressed the 
opinion that it was the existence of Essential 
Work Orders which alone gave rise to both 
these obstructions to national recovery. If a 
job was going badly it was tempting to crowd on 
to it more men, and perhaps many who would 
prefer to be working at something else. The 
only way to achieve good work was to restore 
the old freedoms for the men to choose their 
jobs and the employers for whom they worked, 
and for the employers to choose the jobs they 
would tackle as well as the men they wanted to 
tackle them. He felt that the Essential Work 
Order system constituted a real clog affecting, 
not only shipbuilding and repairing, but every 
form of work throughout the whole kingdom, 
and the true long-term interest of the nation as 
expressed in production per man-hour would be 
served best by ending the whole of the 
Order at once. Arising from Sir Percy’s com- 
ments on the shortage of shipyard steel, the 
Shipbuilding Conference said, on Monday, 
April 29th, that whilst certain minor complaints 
had been made concerning deliveries in detail, 
no general complaint had been made such as was 
implied in Sir Percy’s statement. There was 
close co-operation between the shipbuilders’ and 
steelmakers’ organisations, whereby inter- 
industry problems were discussed and dealt 
with. These problems concerned such matters 
as transport, in which the shortage of wagons 
had created difficulties, whilst there had also 
been problems regarding deliveries in desired 
sequence. 


Lloyd’s Register Shipbuilding Returns 


THE statistics issued by Lloyd’s Register of 
Shipping regarding merchant vessels under con- 
struction at the end of March last show that in 
Great Britain and Ireland there is an increase of 
63,293 tons in the work in hand, as compared 
with the figures for the previous quarter. The 
present total of 1,676,103 tons is also greater 
by 440,299 tons than the tonnage which was 
being built at the end of March, 1945, and is the 
highest figure of tonnage under construction in 
Great Britain and Ireland recorded since June, 
1922. At the end of March the tonnage on 
which work was suspended amounted to 3069 
tons. About 105,000 tons are intended for 
registration abroad or for sale. For the first 
time since June, 1939, figures of merchant 
vessels under construction abroad are now 
given. The figure recorded is 1,580,823 tons, 
which is about 487,000 tons less than that which 
was in hand at the end of June, 1939. The 
leading countries abroad are :—United States of 
America, 587,278 tons ; Sweden, 205,015 tons ; 
Italy, 156,190 tons; Holland, 141,915 tons ; 
Spain, 110,974 tons; Belgium, 104,940 tons ; 
and Denmark, 103,905 tons. The total tonnage 
under construction in the world amounts to 
3,256,926 tons, of which 51-5 per cent. is being 
built in Great Britain and Ireland, and 48-5 per 
cent. abroad. During the quarter under 
review, in Great Britain and Ireland, 357,220 
tons were commenced, and 229,526 tons were 
launched. Similar figures for abroad are 
209,593 tons commenced and 263,353 tons 
launched. The number of steamers and motor- 
ships of the different classes seem to be about 
equal. Of the merchant shipbuilding in hand 
throughout the world at the end of March, 
2,014,025 tons are being built under the 
inspection of Lloyd’s Register. Of this total, 
1,378,529 tons, representing more than 82 per 
cent. of the tonnage being built there, are under 
construction in Great Britain and Ireland ; 
while of the tonnage being built abroad, 
635,496 tons are being constructed under the 
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British Locomotive Working in Wartime’ 


By 0. S. NOCK, B.Sc. 


No. III.—THE L.M.S.R. “ JUBILEE.” CLASS, 4-6-0s—Parr II 
(Continued from page 375, April 26th) 


7s next stage involved some hard running. 
With only 19 min. allowed for a run of 
15-5 miles, and a sharp gradient to climb 
intermediately, a rapid start is imperative. 
The working is shown diagrammatically in 
Fig. 3. In response to a wide open regulator 
and cut-off fixed at 30 per cent. the engine 
got away in excellent style, and just exceeded 
60 m.p.h. at the foot of the bank ; the summit 
was cleared at 50} m.p.h., and by covering 
the first 8-5 miles out to Ruthwell in 11? min. 
timekeeping was practically assured. The 
driver was able, indeed, to change over to the 
drifting position for the downhill run to 
Cummertrees, and with a smart finish Annan 
was reached in 18? min. from Dumfries. The 
last stage into Carlisle was also run very 














somewhat exceeded. This lateness was, 
however, very quickly wiped out after leaving 
Carlisle. Throughout the Scottish half of the 
run the locomotive had responded well toevery 
demand made upon it, and demand was at 
times distinctly heavy. Hudson kept a fairly 
thin fire ; Scottish coal was used, and there 
was not a moment’s trouble with steaming. 
Over the Midland line the timings are con- 
siderably easier than those of pre-war days. 
In July, 1939, the corresponding train was 
allowed 37 min. to pass Appleby, 30-8 miles, 
and 27 min. for the succeeding 17-5 miles up 
to Aisgill summit. By comparison, at the 
time of my journey on “ No. 5565,” the allow- 
ance was 43 min. to a stop at Appleby, and 





35 min. from the restart to Aisgill. The 


70 MPH. 









passed 2} min. later, and already more than 
3 min. of that late start had been recovered, 

From Lazonby the rise is more gradual, at 
any rate for a stretch of 11 miles. The 
general inclination is about 1 in 300, and from 
the flying start afforded by the downhill 
maximum of 66 m.p.h. shown in Fig. 3, we 
averaged 55 m.p.h. Along this stretch, with 
the regulator continuing wide open, the cut. 
offs varied between 15 and 20 per cent. Thus 
Appleby was reached in 38} min. from Carlisle, 
30-8 miles, this fine uphill average speed of 
47-7 m.p.h. showing a gain of 4} min. on 
the schedule time. The final ascent to 
Aisgill can be a very trying piece of road. 
The gradients are shown in the diagram 
Fig. 5, yet here again the performance wag 
such as to be called almost spectacular—this 
time after the engine and crew had been hard 
at work for 34 hours. 

Full use was made of the initial descent at 
1 in 182 to Ormside viaduct, where speed 
rose to 524 m.p.h. and the impetus thus 
gained enabled the first 3 miles of 1 in 100 
ascent to be taken without any advance in 





cut-off beyond 25 per cent. But approaching 
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FiGs. 3 AND 4—WORKING OF LOCOMOTIVE: DUMFRIES TO ANNAN AND CARLISLE TO LAZONBY 
smartly. On the very gradual rise towards, major difference lay, however, in the loading | Grisburn signal-box Walker opened out sub- 


Gretna Green first 35 and then 30 per cent. 
cut-off was used, and speed was worked up 
to 55 m.p.h. in 3 miles from the dead start ; 
the initial time o1 5 min. 4 sec. for the 2-9 
miles from Annan to Eastriggs was, I consider, 
very good with a load of 410 tons behind the 
tender. Afterwards cut-off was reduced by 
stages to 17 per cent. while speed rose to 
60 m.p.h. before the slack round the curve on 
to the Caledonian line at Gretna Junct.on. 
The next 8 miles—falling at 1 in 193 for 
1} miles, and then rising gradually from the 
Solway Firth towards Carlisle—were reeled 
off in 74 min., with a wide open regulator and 
15 per cent. cut-off, and the smart timing of 
22 min. for the 174 miles from Annan to 
Carlisle was improved upon by three-quarters 
of a minute. 

Thus was completed, most successfully, the 
Scottish part of the journey. From Kil- 
marnock our running average over the 
91 miles to Carlisle was 50} m.p.h., but 
although the booked times were observed on 
each stage the arrival was 5 min. late. This 
was due to the entraining of a party having an 
amount of special equipment which caused 
the stopping time allowed at Dumfries to be 








* Previous articles in this series appeared in our 
issues of August 17th and 24th, 1945. 





limits; on the 1939 timing the “5X” 
engines were limited to a maximum load of 
310 tons tare, whereas we continued up to 
Aisgill with an unchanged load of 364 tons 
tare, which packed as the carriages were, 
with passengers and their luggage, made a 
gross load of at least 410 tons behind the 
tender. So we set out on the ascent to the 
1166ft. altitude of Aisgill summit. 

The immediate start from Carlisle is shown 
diagrammatically in Fig. 4. The gradients 
are severe in the first 8 miles, but Driver 
Walker put the engine to it with great vigour, 
using nothing less than 42 per cent. cut-off 
on this initial ascent. The rapid rise in speed 
on the short level stretch south of Cum- 
whinton will be particularly noted, while 
the sustained minimum speed of 44} m.p.h. 
on the 1 in 129 gradient above Cotehill repre- 
sented an output of over 1450 D.B.H.P. 
Through Armathwaite, and alongside the 
Eden gorge, where the exquisite river 
scenery was so compelling as to push aside 
for a minute or so thoughts of boiler pressures, 
cut-offs and such like, we ran up to 60 m.p.h., 
and with fast climbing of the subsequent 
1 in 220 gradient through Barons Wood 
tunnel we were over the summit at 13 miles 





from Carlisle in 18}min. Lazonby was 


stantially, and the engine responded with yet 
another striking demonstration of the tractive 
power of the ‘“‘ Jubilee ” class. There was 
first of all an acceleration to nearly 50 m.p.h. 
on the easier gradients to Crosby Garrett and 
over Smardale viaduct; then with cut-off 
advanced to 37 per cent. speed settled down 
to a steady 38 m.p.h. on the 1 in 100 through 
Kirkby Stephen. The steaming continued 
to be very free, the gauge needle was hovering 
about the 210lb. per square inch mark, 
and here the engine was developing about 
1350-1400 D.B.H.P. 

In Birkett tunnel the engine slipped, and 
we lost something of our fine uphill speed, 
though we were accelerating again before 
we reached the top of this particular stretch 
of 1 in 100. On passing Mallerstang signal- 
box, however, it was clear that we were 
getting substantially ahead of time, and on 
the final ascent to Aisgill the working was 
eased very considerably. Nevertheless, the 
17:5 miles up from Appleby had occupied 
only 30} min. The total running time from 
Carlisle, including slowing down and restart- 
ing from Appleby, was 71} min.—an average 
speed of 40-7 m.p.h.—and these times were 
equivalent to a non-stop climb in about 
66} min., against the 1939 allowance of 
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64min. Had the climbing from Mallerstang 
been continued with the same vigour as that 
sustained from Crosby Garrett, an easy 

siblity with the engine showing such 
excellent form, a further 14 min. would have 
been saved. Thus the 1939 standard of speed 
was virtually observed, after nearly six years 
of war conditions, with a trainload nearly 
25 per cent. heavier. 

After passing Aisgill summit the working 
became very easy indeed, though interests 
other than the power output of the loco- 
motive crowded the almost level run across 
to Blea Moor, and the subsequent descent 
to Settle Junction. The weather had 
remained clear and brilliant, and among a 
succession of mighty prospects, high above 
the dales and away to distant fells, one scene 
in particular remains vividly in mind. We 
had passed Dent and were running at 
6¢ m.p.h. on a track cut in the steep hillside ; 
ahead of us was a mountain cul de sac. The 
railway went swinging round in a beautiful 
curve, over the dale head on a great viaduct, 
and then plunged straight under the loftiest 
of the encircling heights. Such is the 
approach to the north portal of Blea Moor 
tunnel. A down freight train had lately 
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passed through, and smoke was belching 
from the tunnel mouth, while far up the 
mountain side a further plume of white smoke 
showed the whereabouts of the first venti- 
lating shaft. 

The 11-3 miles from Aisgill to Blea Moor 
signal-box were covered in 134 min., and then 
with the engine drifting once more we bowled 
down towards Settle Junction. With careful 
use of the brake the driver kept the train 
running at a very even speed, mostly between 
64 and 67 m.p.h.; the maximum was 72 
m.p.h., and the average 64-7 for a stretch of 
14 miles. The passing scene, changing 
swiftly from the bleak moors of Ribblehead 
to the Stainforth gorge, and then to the lime- 
stone crags of Giggleswick, presented yet 
another memorable vista before we finally 
emerged from the mountain country ; below 


‘Settle there is a deep vertical-sided rock 


cutting, and through this was seen the huge 
isolated mass of Pendle Hill, 15 miles away 
and over the Lancashire border. A moment 
later we were passing Settle Junction. So 
we came into Hellifield, having covered the 
46 miles from Appleby in 62} min., instead 
of the 67 min. booked. For the rest of the 
journey to Leeds, almost entirely downhill 
I travelled in the train. 

This run on “‘ No. 5565” left some very 
pleasant impressions. Despite her grimy, 
travel-stained exterior, the engine proved to 
be in excellent condition, and a very willing, 
hard-working machine. The run from Glas- 
gow to Leeds in its very diversity: of road 


conditions provides a comprehensive test of 
locomotive capacity, but the readiness with 
which the driver set his engine pounding up 
the heavy banks suggested complete con- 
fidence in its capacity to meet the most 
severe demands. The following analysis of 
the engine working provides some measure 
of the strenuous work involved in the 
operation of this particular service :— 





Aggregate distance covered. 
.-| Kilmarnock to |Carlisle to Helli- 





Engine working ... 





Carlisle stage field stage 
(91 miles). (76-8 miles). 
Cut-off in per cent. ... Miles. Miles 
iMate oseg ‘she «dau, es 21-3 21-5 
ot Sle RE ha ee Nil 10-5 
Between 22 and 27 ... 12-6 12-2 
30 9-4 Ni 


Between 32 and 37 ... 1-2 

40andover... ... ... 4-3 8-0 

Easy steaming with 
first valve of regulator 


CF... sed ot 34 17 











In the case of the climb to Aisgill, 48-3 
miles from Carlisle, for more than 35 per cent. 
of this distance the engine was being worked 
on 32 per cent. cut-off, or more, all the time 
with the regulator wide open. As with my 
northbound run on the “Converted Royal 
Scot” class engine “ No. 6117” there was 


capacity of the “5X” in high-speed express 
running. A calculation based on readings 
taken between Gretna Junction and Carlisle 
gave a D.B.H.P. of 870 while travelling at 
64 m.p.h. on level track. The cut-off was no 
more than 15 per cent. But on this road it is 
ability to lift these big wartime loads up the 
banks that counts, and in this No. 5565, 
** Victoria,’ excelled; indeed, on the form 
she displayed going up to Aisgill it would 
seem that the Barrhead bank could have 
been tackled without assistance. Maybe all 
would have been well on a fine day, with a 
well-maintained engine, but conditions are 
not always so favourable and loading limits 
have to be fixed to give a reasonable margin 
in reserve, particularly on a route like this, 
where so many of the heaviest gradients lie in 
country exposed to the wildest of weather. 

I may add, in conclusion, that, following 
upon @ punctual arrival at Leeds, the train 
was taken forward by another “ 5X ” engine, 
with Kentish Town men working through 
from Leeds to St. Pancras. The load was 
somewhat reduced at Sheffield from 364 to 
347 tons tare, and while the booked running 
times did not call for such strenuous work as 
those north of Leeds, the time lost by a 
number of delays en route was entirely 





little or no opportunity for displaying the 


recovered and the train was brought into St. 
Pancras two minutes ahead of time. 
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HE next paper to be presented on 
Thursday afternoon, April 11th, was :— 


EXPERIMENTS WITH MODELS OF 
CARGO LINERS 

By Professor ANDERS F. LinpBLapD, Sc.D. 

A great number of the cargo liners of to-day are 
vessels doing 14 to 17 knots with block coefficients 
between 0-65 and 0-70. At Chalmers University 
of Technology, Gothenburg, some experiments have 
recently been carried out with some models intended 
to suit these speeds. 

They were undertaken mainly to determine the 
effect of the longitudinal distribution of the displace- 
ment and the maximum fullness that could be used 
economically. All the experiments were made at 
the Swedish State Shipbuilding Experimental Tank, 
which also serves as the laboratory for Chalmers 
University of Technology. The experiments are 
divided into two main groups. One, Group A, 
consists of models with a block coefficient of about 
0-658, and the other, Group B, consists of fuller 
vessels with a block coefficient of between 0-68 
and 0-70. 


DISCUSSION 


Mr. R. W. L. Gawn said it was a pleasure 
to welcome a paper by Professor Lindblad 
and to renew those contacts with him which 
were unfortunately interrupted by the war. 
The paper was the more welcome as the first 
to be published in this country on the work 
in the new Swedish tank: In its main object, 
i.€., to show the effect of fullness and distribu- 
tion of displacement, the paper could hardly 
be improved upon. Its value would be 
enhanced, however, if the author could 
expand the diagrams showing © curves for 
Groups A and B, or preferably could give a 
table of results of © to, say, three significant 
figures, in order that specific features could 
be plotted and the results more closely inter- 
preted. He asked if the author could state 
the temperature of the water to which the 
model results related and the skin friction 
coefficients used in extrapolation to the full 
scale. A statement of the wetted surface 
coefficients and length coefficients in Tables 
{ and II would also be of advantage. The 











necessary data for evaluation was included in 


the paper, but it was convenient to have 
those particulars available for ready reference. 

The results showed how necessary it was 
that the centre of buoyancy should be located 
at or abaft amidships. That was a funda- 
mental requirement for most types of ship. A 
forward position was generally prejudicial. 
The paper showed that a forward change of 
only 0-5 per cent. of the length could cause 
an increase of 10 per cent in the E. H.P. That 
factor was as important as, and in some forms 
of greater importance than, an equivalent 
percentage change in prismatic coefficient, 
and indicated the necessity for combining the 
correct location ‘of centre of buoyancy 
position with that of prismatic coefficient. 

Dr. G. S. Baker said the paper gave the 
results obtained on some twenty models as 
corrected for scale effect ; he asked whether 
Professor Lindblad had used the standard 
Froude method of making the correction, 
and whether also, with the very slanting bow, 
he had made any correction to ensure fully 
turbulent flow, especially when the ship 
was in the light condition. 

Referring to a model of a twin-screw ship 
with a cruiser stern, he said it was a pity that 
the author should have kept the cruiser stern 
almost out of the water.- Surely, he said, 
such a twin-screw ship should have had a 
much deeper cruiser stern ; probably it would 
then give a better result, and he asked if the 
author could try even one model in order to 
determine its effect. 

Mr. J. L. Kent, referring to wave making 
due to the stern, pointed to some of the curves 
where the B/d ratio was 2-75, and where there 
were humps in the curves just where they were 
not wanted, at 16 or 16? knots, whereas in most 
cases where the B/d ratio was 2-4 the humps 
did not occur. It seemed that Professor 
Lindblad had given a very valuable limitation 
for the slope of the water line; otherwise 
there would be wave making sufficiently 
serious to cause humps where they were not 
wanted. Mr. Kent recommended a detailed 








400 


THE ENGINEER 


May 3, 1946 















study of the paper in order to arrive at 
conclusions as to the reasons for the small 
changes which were evidenced. The changes 
were small only relatively ; when one came 
to merchant vessels the humps in the curves 
were important, and he believed the trouble 
could be overcome by changing the shape of 
the after body line. 
Replying to Dr. Baker, Professor Lindblad 
said he had not used any special means for 
obtaining turbulent flow in the case of the 
lighter draught models; he had felt that 
with the twenty-feet models he had used 
it was not necessary. But, as Mr. Kent had 
pointed out, there were more differences and 
disturbing humps at the lighter draughts 
than at the full draughts. With regard to 
Dr. Baker’s suggestion to use larger and more 
deeply immersed cruiser sterns, he said that 
work had been done with such sterns, and a 
paper dealing with the work had been issued 
by the Swedish tank. He agreed that, by 
using a longer and deeper cruiser stern, one 
could in some cases diminish the resistance 
by something like 3 or 4 per cent., and in some 
cases even more. Propulsion tests had been 
made with 5 or 6 sets of propellers, but the 
results were not yet ready for publication. 
They were made with twin-screw models, 
but later some single-screw models would be 
used. 
At the evening session on Thursday the 
following paper was presented :— — 
SOME MODEL EXPERIMENTS CARRIED OUT 
IN CONNECTION WITH THE MULBERRY 
HARBOUR 
By F. H. Topp, B.Sc., Ph.D. 

This paper describes some of the experiment 
work carried out at the National Physical Labo- 
ratory with models of various concrete components 
of the Mulberry harbour laid at Arromanches during 
the invasion of Normandy in June, 1944. 

Experiments were first made with various shapes 
of breakwater to assess their relative merits. 

The breakwater was to be laid off the beaches, 
and had therefore to be made in the form of units 
which floated and could be towed across the Channel 
and sunk where desired, end to end, to make a con- 
tinuous breakwater or mole. Having decided the 
shape of the units, their resistance, and general 
behaviour at. sea when being towed were next 
examined, in order that the problem of available 
towing power could be examined. The necessary 
experiments for this are described in Part I. 

The units having been towed to the site, they 
had to be sunk in place, and as there was always the 
possibility during such sinkings of a period of 
instability occurring, this problem was also examined 
by model tests, as shown in Part IT. 

In addition to those with the main units of the 
breakwater (designated by the code name 
‘‘Pheenix”’) experiments were also made with models 
of a number of other units used in the internal 
equipments of the harbour—pier-head pontoons, 
pontoons for the floating roadways, and so on—and 
some account of these is given in Part ITI. 

Discussion 


Brigadier Sir Bruce White, who held the 
engineering responsibility in connection with 
the Mulberry equipment, said that tests 
were made at the Tank before the decision 
to build the artificial ports. They had 
started somewhere about 1940. After the 
decision, made at Quebec, to build the arti- 
ficial harbours, the pace had increased. 
Then, in September, 1943, there was the 
problem of preparing in this country for the 
use of the British, and, he emphasised, for 
the use of the Americans, a vast quantity of 
equipment to meet the conditions laid down 
by the Chief of Staff. Altogether, there was 
very little more than six months in which to 
produce the equipment, and from the design 
point of view there was much less time avail- 
able. Although the essence of the contract 
was time—it was the shortest contract 
known, for its size—he had ordered that 
under no circumstances was any risk to be 
taken with any individual item of equip- 
ment, if, by tank experiments or by design, 


whether, in the testing of the rectangular 
structures, any endeavour was made to 





With regard to the models and the training 
of the crews, he said the crews were shown 
the models and everything that was not too 
secret was explained to them. Then they 
went to the East India Dock, where ten of 
the big units were being built in the dry. 
There they were able to go up and down the 
ladders, work the valves, and get the “ feel ”’ 
of their peculiar craft. Then they went to 
Teddington, where Dr. Todd and his staff 
had instructed them on what not to do and 
where they could see by demonstration that 
if they lost their heads they would lose their 
ships. The drill that was devised had served 
a great purpose, and had given confidence 
to the men to sink their craft. With regard 
to the decks on the units, he said that when 
discussing the early designs with the help of 
@ committee of consulting engineers, con- 
tractors and towing experts, a contractor had 
expressed the opinion that if the men had to 
work on the units, building the last courses, 
at a height of 32ft. above the water when 
afloat, or 60ft. high when not afloat, they 
would not be too steady. 
had recalled his experience with some 
3000-ton concrete units which were called 
“Hippos.” The working of them from a 
high deck and putting them’ into position 
was a difficult operation. Therefore it was 
decided to have a deck on the Mulberry 
units from which the crew could really work. 
That decision was justified by results. 
Referring to criticisms which had arisen 
in the course of the preparations, when many 
meetings were being held, he said it had been 
suggested that those great concrete blocks 
could not be towed 100 miles under battle 
conditions without turning over, and that 
engineers in khaki could not be expected to 
do the work, which was ship work. Sir Bruce 
had had to defend the arrangements, and he 
had done so, his confidence being based on 
the trials made at the Tank, and by the discus- 
sions which had taken place from time to time. 
Mr. R. W. L. Gawn, referring to the towing 
resistance of the “ Phoenix,” said the graphs 
in the paper, indicating the results of towing 
experiments, showed that the value of © 
approached 13, which was nearly twenty 
times the value for a good ship form. Dr. 
Todd had set out to reduce that resistance. 
He had, in fact, halved it, and in some cases 
had effected an even greater reduction. 
That was a great achievement. Underlining 
its importance, Mr. Gawn said that the resist- 
ance of many of the towed bodies produced 
during the war was many times greater than 
that of the largest battleship. Although 
many tugs were built during the war, they 
were always in great demand, and it was 
important that the towing pull should be 
reduced to the capacity of one tug, if possible. 
Even if that were not the goal, it was import- 
ant to reduce the towing pull so that the 
operational performance was improved and 
the fuel consumption was reduced. 

Mr. M. K. Purvis asked what was the scale 
of the model used for the sinking tests. That 
was important when one considered that the 
flooding of those huge structures was effected 
through rather small valves. In that con- 
nection he recalled that earlier in the war 
the Admiralty had had some connection 
with the sinking of some forts. The inventor 
of the forts had made model experiments 
and was emphatic that the forts would sink 
as predi by his experiments. But, in 
fact, they had sunk in a total different 
way. Mr. Purvis asked how the model 
results in connection with the Mulberry 
units compared with those recorded for the 
full-scale equipment. 

Commander L. Troost asked Dr. Todd 


Then Sir Bruce] i 


ee 


ing vanes. With objects of that form, Very 
big eddies were created at the ends, and they 
could be reduced by applying very smajj 
vanes at the ends. 

Dr. Todd, commenting on the remarks of 
Brigadier Sir Bruce White, said the fact that 
he and his colleagues had heard nothing 
officially about the sinking of the actual 
“Mulberry ” units might be regarded ag 
tribute to their work. If the “ Phenix” 
units had turned over when they were sunk 
doubtless something more would have been 
heard about it! The first contact they had 
had with the War Office was in connection 
with the units known as “ Hippos.” They 
were structures 200ft. long and about 40f. 
high. Their weight was between 3000 and 
4000 tons, and they had had to be launched 
sideways into an extremely narrow estuary, 
Model experiments were conducted at the 
Tank, in which the shape of the river bed 
was varied, and so on. The contractors and 
constructors had attended, and had gained 
much valuable information on the launch. 


ing. 

Dealing with Mr. Gawn’s remarks on the 
shape of the ends of the ‘‘ Phoenix,” he said 
that originally opinion was strongly in 
favour of the swim ends, because it was 
thought they would be directionally stable, 
whereas the pointed ends would not be. 
Later, it had become necessary to build some 
extra units. For a variety of reasons they 
were made wider, and they had completely 
boxed ends. It was partly a question of 
construction time, and so on. Some portable 
fairings were made of wood, so that they 
could be fitted to the ends and easily removed 
at site. But he understood they were not 
actually fitted, and that the new ‘‘Phoenixes” 
were actually towed in the square-ended 
condition. The scale of the model used for 
sinking tests was one-twenty-fourth full 
size. He had no information as to the sink- 
ing of the full-size units. The original 
*“* Phoenix,” when towed, tended to oscillate 
from side to side. To cure that, some lee- 
boards, which might be called guide vanes, 
were fitted. They were more or less twin 
rudders. Thereby the swing fore and aft was 
reduced by half. Experiments were made 
with the leeboards at 30 deg., so that the 
units were completely stable, but the resist- 
ance was increased 180 per cent. Direc- 
tional stability was extremely important, for 
they were towed on a 600ft. tow line. 
The last paper to be read on Thursday was 
CRAFT AND CABLE SHIPS FOR OPERATION 

“* PLUZO ”’ 
By M. K. Purvis 
The operation known as “* Pluto” (Pipe Line 
Under The Ocean), which ensured during the 
invasion of Europe a supply of petrol and aviation 
spirit to selected positions on the west coast, 
independently of tankers, has been fully described 
already, so far as the general installation and the 
manufacture of the piping, &c., are concerned.* 
The part played by the naval architect has, how- 
ever, not been fully revealed, although this is of 
great interest in view of the novelty of some of the 
craft employed. In this paper a description of these 
craft, their design, construction, trials, and use are 
iven. 

: Part I deals with the craft evolved for laying the 
steel pipe line known as ‘‘ Hamel,” namely the 
‘**Conun ’’ drums and H.M.S. ‘‘ Persephone.” 
Part II gives details of the conversion of the cable 
ships and the cable barges required for laying the 
hollow submarine cable type of pipe line known as 
‘**'Hais,”” namely, the cable ships H.M.S,. ‘‘ San- 
croft,”’ ‘‘ Latimer,” ‘‘ Algerian,’ and ‘‘ Holdfast,” 
and H.M. cable barges “‘ Britannic,’”’ ‘‘ Oceanic,” 
**Runic,” ‘‘ Gold Bell,” and ‘‘ Gold Drift,” and 
other auxiliary craft. 


Discussion 
Mr. L. Woollard said the whole “ Pluto” 
operation was most remarkable, demanding 
the very greatest ingenuity, resource, and 
courage. The paper dealt only with the naval 
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they could ripe Em something which they 
could be sure would be right. 
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architectural side. That was difficult enough, 
owing to the great novelty of the craft that 
had to be designed, there being no informa- 
tion available as to their behaviour. The 
paper Was @ very valuable record of the con- 
struction and behaviour of those craft. 

Among the problems to be faced was that 
as to whether the drums would tow stably ; 
and the paper showed that a good deal 
depended on the shape of the conical ends. 
Secondly, could they be handled equally well 
when the cable was being laid ; and, thirdly, 
would the drums tend to over-run if the 
operation was suspended or slowed? For- 
tunately, the results of model experiments at 
the N.P.L. and at Haslar were reassuring. 
Results at sea had confirmed those of the 
models. Those novel craft had actually 
behaved as expected and had successfully 
fulfilled their réle. One of the difficulties 
was due to the race caused by the propellers 
of two powerful tugs lashed together, towing 
the “‘Conun.” That race had endured much 
further astern of the tugs than was expected. 
The solution was to separate the tugs so that 
their races passed on each side. The elaborate 
water-braking system which was fitted to 
prevent the drum over-running was found 
to be unnecessary, for the drum had remained 
quite still when the operation was suspended. 
It was difficult to understand why, because 
the friction of the water could hardly have 
been sufficient if the drum were not rotating. 
Possibly the water in the interstices had had 
an effect in holding it up. 

Mr. B. J. Ellis was most interested in all 
the details, for he was the originator of the 
idea of coiling and uncoiling steel pipe and 
of the ideas of fitting a spool in a hopper barge 
and of the floating drum, but was unable to 
follow the whole development owing to 
pressure of other work. 

Discussing some reasons for the extra- 
ordinary behaviour of the floating drum as a 
hydrodynamical conception, he said he was 
never in doubt that the drum would behave 
well under towage. When going to the East 
many years ago he had noticed, passing down 
the Suez Canal, that the water piled up in 
front of the ship, dipped at the mid-length 
of the ship, and piled up behind. He had 
concluded that the displaced water largely 
went under the ship and not around it, and 
he had had that fact in mind when thinking 
of the drum. He had considered the drum 
as a ship of water line length varying from 
36ft. Tin. to 50ft., with draught varying from 
12ft. to 24ft., and to all intents and purposes 
infinite beam. The flanges provided large 
vertical lateral planes to discourage yawing. 
The 60 to 40/50 beam to diameter ratio 
ensured stability while the conical ends had 
no purpose except to hold the trunnions. If 
anything, they had an influence towards 
creating yaw, as was proved when they 
were enlarged to the full diameter of the 
flanges. 

Before any tests were made he had felt that 
the tendency of the drum would be to revolve 
as it was towed forward. To combat that 
supposed tendency, he had provided in the 
original sketch for paddles affixed to the 
flanges which would gear into the water and 
make the device act like a hose reel, which 
tensioned the hose as the reel was rolled 
along the ground. The first tests made at 
the N.P.L. showed that the paddles caused 
a very heavy increase in the power required 
to tow the vessel. Mr. Kent, the superin- 
tendent of the Froude laboratory, had 
suggested that the paddles should be elimi- 
nated and replaced by an internal water 
brake. That offered selective control of 
braking by adjustment of the amount of 
water admitted to the water brake compart- 
ments, and was obviously an improvement 


7 latest production of the Rolls-Royce 


5000 Ib., which is claimed to be greater than that 
of any other jet propulsion engine in pro- 
duction. It was designed in 1944 to conform to 
a specification issued by M.A.P. for an engine 
with a minimum thrust of 4000 lb., a weight 
not exceeding 2200 lb., and a maximum overall 
diameter of 55in. The production version of 
the e 
weighs 1550 1b. These figures give a thrust per 
pound weight of 3-2lb., and as the overall 
diameter is only 49}in., a thrust of about 
375 lb. per square foot of frontal area is 
achieved. 


with a single-stage double-entry centrifugal 
compressor delivering air into nine straight-flow 
combustion chambers, where the combustion 
process expands the gases and, in exhausting 
rearwards, drives a single-stage axial-flow 
turbine. The gases are then ejected rearwards 
through the jet pipe. Once started, combustion 
and the operation of the engine are continuous 
processes, no electric ignition system being 
necessary except for starting purposes. 
engine is throttled by regulating the supply of 
fuel to the combustion chambers. 


fifty-four blades, made in Nimonic 80 steel, 
specially developed to prevent creep at high 
temperatures and to resist corrosion. 
roots of the blades are broached to form tapered 
serrations, which mate with similar broachings 
on the periphery of the turbine disc. At the 
centre of the turbine disc an integral flange, 


piece of information from Mr. Kent, imme- 
diately he had commenced the test, was that 
the drum did not revolve when towed 
forward, unless it were forcibly revolved by 
the tension on the pipe. Indeed, the tend- 
ency was to tension the pipe very heavily, so 
heavily that it became doubtful whether 
the pipe itself would stand up to the 
strain. 

Captain Hutchings, discussing the project 
from the point of view of the sailor, dealt 
first with the “Hamel” pipe line. He had 
gained from the model tests at Teddington the 
essential piece of information that a drum 
would tow without yaw. He was also told 
that the drum would not revolve when not 
laying, but that was subsequently found not 
to be true. It did, in fact, revolve at a 
peripheral speed of about 1 knot, which 
apparently remained constant, starting when 
the towing reached a speed of 3? knots and 
continuing up to high speed. That was so 
when the tugs were close together and the 
race was passing under the drum in the River 
Thames. In the Channel, when the tugs were 
separated, the drum had revolved at a slightly 
slower speed. The steel pipe differed very 
much in its characteristics from the “‘ Hais ” 
cable, being very much lighter and stiffer, 
and there was less tendency to kink when 
laying. On the other hand, if a big turn 
were made, the whole pipe tended to come 
across the ocean bed instead of pulling off 
the drum, so that it was necessary to reduce 
speed and to watch the behaviour of: the 
pipe closely. 

At sea the system of laying had worked 
extremely well, and it was fascinating to 
watch the drum start torevolve. Eventually, 
they had had a regular system of timing the 
revolutions of the drum, and that had given 
them the speed of advance over the ground, 


irrespective of the speed of advance through 
the water. 

The cable ships had been extraordinarily 
satisfactory. Captain Hutchings suggested, 
however, that the cable gear was scarcely 


adequate for the very heavy cable. The 
“Hais” cable weighed 63 tons per mile, 
and it was of 4}in. external diameter, so 
that it was really too big for any existing 
cable gear to handle. There had been 
continual minor troubles, but not to an - 
extent prejudicial to the final operation. 
The barges, which were ordinary Thames 
sailing barges converted, had done absolutely 
marvellous work, and had proved invaluable. 
If the job were to be done again, however, he 
would suggest a special design. He suggested 
leading the cable off amidships, the provision 
of twin screws and a larger freeboard. Inci- 
dentally, the ideal cable ship should have 
three holds instead of two. There was always 
need for a spare hold for transferring cable, 
and so forth. 

Mr. J. M. Murray said that Lloyd’s Register 
were able to advise the D.N.C. Department 
on such matters as the standard of structural 
strength required in the cable-laying ships. 
The structural alterations to the “Latimer” 
and “ Sandcroft ’” had consisted essentially 
in fitting two cable tanks. In the process 
the second deck was almost entirely removed 
in the vicinity of those tanks. Furthermore, 
the loading scheme had involved heavy con- 
centrated weights at those two points. There 
was no time to make detailed calculations, 
and the scantlings and permissible draughts 
had had to be assessed by methods which 
gave very good approximations. Those 
methods had recently been developed by 
Lloyd’s Register. 

Mr. Purvis replied briefly to the discussion. 





(To be continued) 








The Rolls-Royce “‘ Nene” Jet-Propulsion 
Engine 


‘“* River Class” jet engine is the R.B.41, or 
““Nene.”’ The design thrust of the “‘ Nene ”’ is 


ngine has an actual thrust of 5000 Ib. and 


The “ Nene” is a pure jet-propulsion engine 


The 


The turbine wheel is a solid steel disc with 


The 


coupling the turbine wheel to corresponding 
serrations on the flange of the turbine shaft. 
The turbine wheel and shaft spigot together 
and are secured by bolts which pass through the 
respective flanges. The object of the serrated 
couplings is to relieve shear stress on the 
securing bolts at the higher engine speeds. 

The rotor assembly, consisting of the 
impeller, turbine, and shafts, is supported in 
three bearings. The end bearings are of the 
roller type and the centre one is a deep-grooved 
ball bearing to take the shaft thrust loads. The 
axial thrust is forwards up to approximately 
8000 r.p.m., and rearwards above this figure. 
Also mounted on the shaft between the com- 
pressor and the centre bearing is a fan which 
directs cooling air on to and under the centre 
and rear bearings and the face of the turbine 
disc. The double-sided impeller has twenty- 
nine vanes per side with separate forged 
aluminium rotating guide vanes machined all 
over. 

The combustion chambers, equally spaced 
round the engine, converge into the discharge 
nozzle. They are of the straight-flow type and 
give a higher efficiency than the reverse-flow 
chambers used on the early Whittle engines. 
Each chamber consists of an outer casing, & 
perforated flame tube, and a duplex burner. The 
flame tube is fitted concentrically in the casing 
and the-burner discharges into the flame tube. 

‘Because of the large cross section of the 
combustion chambers, the igniter plug is 
well clear of the fuel spray on starting, and 
hence lighting-up with the normal type of spark 
igniter plug is difficult. To overcome this a 
flame igniter is used. This consists of a small 








on the external paddles. The most startling 


serrated at its circumference, is provided for 


atomiser embodied in one unit with an igniter 
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plug. The atomiser is fed with fuel from the| other combustion chambers spreads through | From the high-pressure filter oil is passed to the 
low-pressure side of the fuel system, and is| interconnecting pipes between the chambers. | wheel case to feed the bearings of the rotor 
controlled. by a solenoid-operated valve, which} The wheel case at the front of the engine is| shaft. Oil jets are arranged at critical points to 
draws its current from the low-tension side of | driven from the forward impeller shaft. It] operate in conjunction with restrictors which 
the ignition system. On starting up  the| houses drives for the aircraft accessory gear-box,|supply a controlled quantity of oil to the 
solenoid is energised at the same time as the!the tachometer generator, and the twin fuel! bearings. The oil consumption of the engine ig 




















‘**NENE*’ JET PROPULSION ENGINE 


igniter plug, allowing fuel to pass to the,;pumps, and on the port side the starter motor is | less than | pint per hour at all ratings. Scavenge 
atomiser and to be discharged in the form of an| mounted. Wet sump lubrication is used on the] oil from the front bearing and wheel case drains 
easily ignitable spray. The high-tension spark | “‘ Nene,” as distinct from previous Rolls-Royce | freely into the sump, while that from the rear 
from the igniter plug lights the spray, the flame} practice of dry sump with separate oil tank.| bearing passes to the centre bearing housing 
of which in turn lights the spray of fuel from the | The main bulk of the oil is contained in a sump] and then from both bearings to the scavenge 
pilot atomiser of the duplex burner. An auto-|formed by the lower part of the wheel case.| pump via the sump base and gauze strainers. 

















TURBINE AND COMPRESSOR ROTORS, SPHERICAL COUPLING AND COOLING FAN 


matic “time” control cuts out the ignition; This sump houses the pressure and scavenge; ‘he exhaust assembly at the rear of the engine 
system and the solenoid-operated valve is|oil pumps, two gauze scavenge oil filters, the{ consists of the exhaust cone, jet pipe, and 
closed by a light spring which cuts off the fuel| ‘‘ Purolater ’’ high-pressure filter, the pressure| nozzle. These parts are mainly double-walled, 
supply to the igniter plug; by this time the|relief valve, and a deaerator. The pressure| with the space between the walls packed with 
engine is running under conditions of con-| pumps draw oil from the sump through the] heat insulating material. The exhaust cone is 
tinuous combustion. Flame for lighting up the! strainer and then to the high-pressure filter.{the length of pipe immediately behind the 
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turbine and is of fixed length, whilst the jet 
pipe, which extends from the exhaust cone to 
the propelling nozzle, varies in length according 
to installation requirements in the aircraft. 
In the centre of the exhaust cone is a conical 
fairing with*its base masking the turbine disc 
and supported by four long transverse bolts 

















TURBINE WHEEL AND EXHAUST CONE 


covered by streamlined fairings. The pro- 
pelling nozzle is attached to the rear end of the 
jet pipe and forms the aperture from which the 
gases exhaust to atmosphere. 

Fuel from the aircraft tank is fed through a 
low-pressure cock to a filter, mounted under the 
wheel case. From the filter the fuel is led to the 
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limit pump delivery and keep the revolutions 
per minute down to a safe maximum. In this 
two-pump system, only the lower pump governor 
is used. Since the engine requires less fuel at 
altitude to maintain given revolutions per 
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COMBUSTION CHAMBER 


minute, it is necessary to restrict the pump 
outlet automatically to relieve the pilot of the 
necessity of constant throttle readjustment. 
For this reason a barometric pressure control 
is incorporated in the fuel system. The baro- 
metric pressure control is an altitude-sensitive 
unit, which by acting 
upon the servo mech- 
anism in the high- 
pressure pump varies 
the pump delivery 
according to altitude 
requirements. The com- 
bined delivery from the 
pumps passes to a 
throttle valve. From 
the throttle valve the 
fuel passes to the high- 
pressure shut-off cock 
and the pressurising 
valve. At the lower 
speed ranges of the 
engine the fuel passes 
directly to the pilot 
atomisers, which give 
good fuel atomisation 
at the lower flows asso- 





Pilot Burner 


Pressure —" 






increasing engine speed, 
the pressurising valve 
is opened, allowing fuel 
to pass to the main 
atomisers. These 
atomisers are so de- 
signed as to give good 
atomisation of the fuel 
at the higher pump 
delivery figures in the 
upper speed range of 
the engine. 

Since the throttle is 
so set as to pass a quan- 
tity of fuel for idling 
purposes when it is in its 
closed position, the high- 
pressure cock is used 
to stop the engine. On 
closing this cock, all 
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DIAGRAM OF FUEL SYSTEM 


twin pumps on the starboard side of the wheel 
case. The pumps, of the oscillating multi- 
plunger type, have the piston stroke controlled 
by a swash plate, the angle of which is deter- 
mined by a spring-loaded servo piston. An 
overspeed governor is incorporated in each 
pump, which acts upon the servo mechanism to 





is cut off and a drain 


Shut-Off Cock passage is opened to 


& allow the burner mani- 
folds to drain back to 
the pump inlet. In 
addition, a separate 

drilling in the high-pressure cock allows 


fuel to pass from the pressure line back to the 
high-pressure fuel pump inlet, to establish an 
idling circuit during the engine run-down and 
so prevent undue pressure being built up in the 
fuel line. 





causes a temperature rise of 200 deg. Cent. before 
the air is disc to the combustion 
chamber, where the combustion process raises 
the temperature to 1150 deg. absolute. The 
temperature drop at the turbine is 175 deg. 
Cent., and the temperature at the jet pipe is 
702 deg. Cent. 








Anti-Vibration Foundations for 
Heavy Machines 


PARTICULAR interest attaches to the com- 
pletion of the first of two vibration-free heavy 
machine foundations for the support of large 
gear hobbing machines in assembly at the works 
of Muir Machine Tools, Lid., Sherborne Street, 
Manchester. The hobbing machine for which 
the foundation was designed with its load 
weighs up to 105 tons, and the accuracy of 
working is such that a deviation of 0-0005in. 
in 120in. vertically and horizontally is the 
maximum amount permitted. The for a 
perfect foundation arose because the poor 
bearing quality of a new site which was demon- 
strated when, in attempting to recut a turbine 
gear, the additional load of gear (13 tons) and 
pot casting (2 tons) caused a subsidence of 
0-060in. in 6ft. The demand therefore was for : 
(1) the construction of a floor bearing so that 
if movement of the machine should take place 
through subsidence it would all move in one 
plane; (2) a foundation bed which could be 
unevenly loaded without showing appreciable 
departure from truth; (3) insulation of floor 
vibrations from other plant; (4) a foundation 
bed free from vibrations when gear hobbing 
machines are being tested. 

B. L. Hurst and Peirce, MM. Inst. C.E., 
MM. I. Struct. E., of Charing Cross Road, 
W.C.2, were called in as consulting engineers, 
and a 1-6 mass concrete bed carried in a cork 
slab cradle varying from 2in. to 4in. thickness 
embedded in bitumen and with jin. layers of 
asphalt was approved. Provision had to be 
made for the machines to be levelled up 
on the foundation bed, and for this purpose Qin. 
thick steel bed-plates were provided. 

Early doubt as to the advisability of using 
cork, it being thought that it would be likely 
to compress with the variable loads placed on 
it and throw the machine which was being 
assembled and tested out of line, was overcome ; 
and it has been found that the concrete block 
resting on the top of this cork foundation is 
sufficiently rigid in itself to prevent any mis- 
alignment, and that in the event of any move- 
ment the block will move as a whole and the 
alignment of one part of the machine relative 
to any other part will not be altered. In view 
of the extreme accuracy of working essential 
for the hobbing machines it was necessary to 
found the basis upon a stratum which would 
obviate unequal settlement of the machine 
base. Further, because of the proximity of 
crane stanchions and other foundations, insula- 
tion of the foundations against the transmission 
of external vibrations to the machines was of 
the utmost importance; the rate of working 
of the machine is slow enough to permit 
small internal vibrations to be absorbed by its 
own bed frames. 

Two trial holes showed that the ground con- 
sisted of 10ft. of filling overlying a 4ft. bed of 
soft brown clay. Immediately below was a 
bed of large gravel or ballast, 6ft. thick, covering 
soft red sandstone, which became harder as the 
depth increased. The ballast bed was the 
obvious level upon which to found and was 
thick enough to support and spread the weight 
of the machines and their foundations without 
risk of unequal settlement. Ground water was 
found at 12ft., but the flow was not great and 
there was no difficulty in carrying the excava- 
tions down to 2ft. 6in. below this level in order 
to bed into the ballast. 

The machine foundation consists of a massive 
block of concrete, finished to a level surface for 
bedding the 9in. thick levelling plates, cast 
within a 14ft. 6in. pit. This pit has reinforced 
concrete walls with an underslab of reinforced 
concrete and is lined internally with jin. of 
asphalt into which compressed cork slabbing is 
bedded with hot bittmen. Prior to the machine 





Heating of the air as a result of compression 


foundation block being cast, the pit was lined 
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with Kraft paper to protect the cork against the 
deposition of the concrete. These beds and 
reinforced pits are supported’ on 3ft. thick mass 
concrete walls, which transfer the load down to 
the ballast stratum. The T-slotted cast iron 
bed-plates were laid over the entire foundation 
area of approximately 30ft. by 10ft. to present 
a perfectly level machined face at floor level, and 
after levelling were filled with liquid grout, 
care being taken to ensure the flow of the liquid 
under their entire area. 

This foundation has also been used for a 
weighbridge pit. A maximum load of 30 tons 
will be carried on the weighbridge levers at a 
leverage of about 8in. from the spindle centre 
and will be spread by means of the fulcrum bed 
of the weighbridge mechanism. The foundation 
consists of a 1:6 mass concrete bed, 36ft. 4in. 
long by 12ft. 10in. wide by 7ft. deep below the 
floor level over part of its length, and 5ft. 6in. 
deep for the remainder. This bed is cast 
within a pit constructed of reinforced concrete 
of 1:2:4 quality with 6in. thick walls and 
9in. thick base slab and lined internally with 
fin. asphalt and compressed cork slab. Over 
the base slab is a 2in. thickness of heavy 
density compressed slab. Around the walls the 
cork is of ordinary density and 2in. thick on 
the side and portions remote from some crane 


stanchions and 4in. thick in two 2in. layers 
along the other side. Again, the cork is bedded 
with broken joints horizontally and vertically 
and set in hot bitumen. The load from the 
foundation and reinforced concrete pit is trans- 
ferred to the ballast by means of longitudinal 
and end walls of 1:6 mass concrete, 3ft. thick, 
and a mass concrete pier, 5ft. 6in. wide, under 
the table housing. The maximum pressure 
imposed upon the ballast bed by the design load 
is 2 tons per square foot, which is well within 
its safe bearing capacity. 

The -2in. heavy-density compressed cork has 
a normal working compression stress of about 
2500 lb. per square foot, but Muir Machine 
Tools, Ltd., have provided for the limitation of 
pressure to about 1700lb. per square foot, 
distributed as uniformly as possible. All 
vibration insulating media, however, are of an 
elastic nature, and, as was anticipated, during 
erection slight variations of level were experi- 
enced due to the incidence of loading. Once 
the machine and table housing were finally 
levelled up, the low working pressure on the cork 
precluded any variation in level during the test 
cutting process. 

A further foundation—to carry a pinion 
hobbing machine of a maximum weight of 





35 tons—is under consideration on similar lines. 








A 2500-kW Transportable Power Station 





E were recently given the opportunity of 

inspecting a 2500-kW transportable steam 
power station, the first of five similar equip- 
ments to be completed by Richardsons, West- 
garth and Co. for the Ministry of Supply, and 
designed for service in any part of the world 
where a supply of cooling water is available. 
An essential requirement of the plant, apart 
from transportability, is that it should be suit- 
able for speedy erection on any site, requiring 
no preparation beyond the laying of timber 
baulks, and to this end the power station is 
divided into sections, each of which is mounted 
on @ separate fabricated steel base-plate and 
can be skidded into position. In addition, the 
boiler must be capable of working with any type 
of water available and starting up without an 
external supply of electricity. 

The plant, which was seen running on an 
artificial load shortly after the official tests had 
been carried out at Hartlepool, consists of four 
sections :—(1) A water-tube boiler, (2) a turbo- 
alternator, (3) a group of evaporators with feed 
pump and tanks, and (4) a cubicle type switch 
unit. Of these, the first three sections were 
manufactured by Richardsons, Westgarth and 
Co. while the switch unit (which has been fully 
described in THE ENGINEER of February Ist, 
1946) was made by the British Thomson- 
Houston Company, Ltd. 


BortER PLANT 


The boiler plant comprises an oil-fired Foster 
Wheeler ‘“‘D” type water-tube boiler, complete 
with superheater, economiser, motor-driven 
forced draught fan, turbjne-driven induced 
draught fan, one motor-driven and one turbine- 
driven feed pump. 

The boiler proper is assembled complete on 
one skid, and a second skid carrying the oil fuel 
unit and the forced draught fan is arranged for 
bolting at site to the boiler skid, giving a single 
compact unit with good firing floor space. The 
economiser, induced draught fan with ducts, 
supporting structure and platform, mountings, 
and pipe work are then erected and the boiler 
unit is ready for operation. Motor-driven and 
hand-driven oil transfer pumps with flexible 
hose are provided for transferring fuel from road 
or rail wagons, barges, &c., to the four service 
tanks. The oil fuel unit draws direct from these 
service tanks, which have a total capacity of 
30 tons and are provided with heating coils 
using boiler steam. : 

In order to allow any type of water which may 
be available at the site to be used for the boiler 


evaporating plant, raw water tank and hotwell, 
boiler feed pumps, &c. A view of the plant 
running on load is given in the accompanying 
engraving, which shows the evaporator unit on 
the left, the boiler assembly in the centre, and 


with the oil fuel unit is started, the fuel being 
heated by means of a paraffin burner (the hot 
gases from which pass over the heating surface 
of an auxiliary heater) and pumped to the 
burners by @ hand-operated pump. As soon ag 
sufficient steam pressure is raised (about 90 lb, 
to 100 lb. per square inch) the main oil fuel unit 
is brought into operation, using boiler steam for 
heating and pumping the fuel oil, and the hand 
lighting set is shut down. When the steam 
pressure reaches about 200 lb. per square inch 
the turbine-driven induced draught fan and the 
turbine-driven feed pump are started up. The 
boiler is then operating with the necessary 
auxiliary plant to give an appreciable evapora. 
tion at full working pressure, thus enabling the 
turbo-alternator unit to be put into service on 
light load, and when power is available at the 
auxiliary switchboard the forced draught fan 
can be brought into service and the boiler 
brought up to full load. 

The boiler is the two-drum “D” type, 
designed for minimum size and weight, having 
the combustion chamber arranged at one side 
of the main bank of boiler tubes connecting the 
two drums, a lay-out that enables the size and 
shape of the chamber to be designed to suit the 
combustion conditions without restriction. The 
main bank is slightly inclined to the vertical 
and the outer wall of the combustion chamber 
is curved, the shape of the boiler lending itself 
to the design of a light but strong supporting 
structure. No cooling is provided for the front 
and rear walls of the combustion chamber, but 
the outer curved wall is lined with cooling tubes, 
which are expanded at the top into the steam 
drum and at the bottom into a header which is 
fed by tubes across the boiler floor from the 
water drum. Insulating material and _ fire- 
brick tiles laid on top of the floor tubes form the 
floor of the combustion chamber. A gas-tight 
steel casing made up in panels and bolted to the 
framework completely encloses the boiler, pro- 





vision being made in the casing to allow for 





FIG. 1—EVAPORATING®PLANT AND BOILER 


the firing platform and oil pumping set on the 
extreme right. 

In operation the boiler is first filled with raw 
water and as soon as possible steam is passed 
from the boiler to the evaporators, enabling 
raw water to be distilled and so accumulating a 
reserve of distilled water in the hotwell. The 
first filling in the boiler is then removed by 
gradual blowing down and replaced with water 
from the hotwell. When starting up from cold 
without external supply of steam or electricity 
the procedure is roughly as follows :—The 
economiser bypass is opened temporarily so 
that the gases can pass from the boiler direct to 





feed, a further, skid is provided carrying 





atmosphere. The hand lighting-up set provided 


differential expansion between the boiler pres- 
sure parts and the casing. The brick setting is 
bolted to the steel casing and backed by slab 
insulation to give maximum protection with 
minimum weight. 

The Foster economiser made by E. Green and 
Son, Ltd., Wakefield, consists of eighteen solid- 
drawn 2in. outside diameter tubes with shrunk- 
on cast iron gills to give an extended surface on 
the gas side where resistance to heat flow is 
greater than on the water side. The super- 
heater is arranged behind the first two rows of 
boiler tubes and comprises seventy-six hairpin 
bend elements expanded into square headers 
and supported on plates of heat-resisting steel, 
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which are in turn carried by water-cooled 
supporting tubes. 

A full set of mountings is provided for the 
operation of the boiler, including automatic 
feed-water regulator, low water alarm, and 
hand-operated soot blowers. The oil-burning 
equipment complete with hand lighting up set is 


of the Wallsend-Howden type, while the motor- 
driven forced draught fan and the turbine-driven 


induced draught fan are of Howden manu- 
facture. 
caustic soda conditioning of the boiler feed 
water is achieved by a Kennicott water con- 
ditioning plant. 


The leading technical particulars of the boiler 


are as follows :— 

Evaporation, M.C.R. 

Superheater outlet— 
Pressure coe ee 


33,000 Ib. per hr. 


370 lb. per sq. inch 


Temperature ... 675 deg. Fah. 


Feed temperature inlet toeconomiser 160 deg. Fah. 
Gross overall efficiency M.C.R. ... 80 per cent. 
Heating surface— 
Boiler and water walls 2,580 sq. feet 
Superheater ... ose 443 sq. feet 
Economiser ... 783 sq. feet 


The induced-draught fan is mounted on a 
platform above the boiler structure at the base 
of a short chimney and is of the Howden 
“Turbovane ” type, driven by a geared steam 
turbine supplied by the fan makers, and operat- 
ing under hand control. The forced-draught 


fan, which is situated with the oil fuel unit at the 


boiler firing floor level, is of the Howden double- 
inlet ‘‘ Silentvane ” type, driven by a 13 B.H.P. 
Laurence Scott motor. 


The weight of the boiler structure, including 


the fans and the oil fuel unit, is approximately 
45 tons, excluding the Kennicott water con- 
ditioning plant which weighs 1} tons. 


TuRBO-ALTERNATOR UNIT 
A self-contained unit arranged to facilitate 
transport consists of the turbine, alternator, 
condenser, air cooler, oil cooler, oil tank, air 
ejector, extraction pump, closed feed control 
valve, and drain tank, all of which are mounted 





Phosphate and sodium sulphite/ 





capable of delivering an output of 2500 kW 
at the alternator terminals when running 
at a speed of 3000 r.p.m. and when supplied 
with steam at 370 lb. per square inch, 
superheated to 675 deg. Fahr., and exhausting 
to the condensing plant, which is designed to 
maintain a minimum vacuum of 26-8in. Hg. 
The turbine cylinder has a front quarter of cast 
steel, the remainder being of close-grained cast 
iron. The drum type rotor, which is of welded 
construction, built up from two alloy steel 
forgings, is provided with a two-row impulse 
wheel at the steam inlet end, followed by forty- 
one rows of reaction blading, special drainage 
arrangements being included on the last three 
stages for extracting the bulk of the water to 
improve the efficier.cy and reduce blade erosion 
at this point. Stainless iron is used for the rotor 
blades and the cylinder blades at the high- 
pressure end, while the cylinder blades at the 
low-pressure end are of brass. A dummy 
balance piston is provided to counterbalance the 
axial thrust from the pressure drop across the 
reaction blading. Labyrinth glands are fitted 
at each end of the turbine shaft and also on the 
periphery of the balance piston, the former being 
brass strips inserted in the gland housings and 
the latter being nickel strips caulked into the 
balance piston periphery. The. glands are 
sealed by live steam and that which enters the 
turbine at the front end joins the leakage steam 
from the balance piston and does useful work in 
the low-pressure end of the turbine, the passage 
of steam being through communicating holes 
in the hollow rotor. Two white metal journal 
bearings carry the rotor and the front end 
journal incorporates a thrust bearing fitted 
with brass pads. 

Steam admission is by three valves (each 
serving a group of nozzles), which open in auto- 
matically controlled sequence, the first one 
carrying half load, the first and second together 
about two-thirds load, and all three full load 
plus a margin to allow for low steam pressure. 
The governing system and stop valve are servo 















































Fic. 2—BOILER, TURBINE AND ALTERNATOR 


on or built into a special framework. Provision 
is made for road or rail bogies to be attached to 
the ends of the framework, so that the unit can 
be transported easily by rail or road, and the 
framework. is strong enough to ensure correct 
alignment should the plant be required to 
operate on a barge. The complete weight of the 
turbo-alternator and the condensing plant is 
approximately 40 tons and the unit can be 
mounted with a tilt from the horizontal of 
approximately 1 in 12 longitudinally and 1 in 6 
transversely without any detriment to the 
running of the machine. 

The Richardsons, Westgarth-Brown Boveri 





combined impulse and reaction turbine is 





operated, power for this purpose being obtained 
by the use of oil under pressure. Starting up 
and running up to speed are accomplished by 
the rotation of a master control hand wheel, 
which first admits oil under pressure to the stop 
valve servo piston, which opens the main stop 
valve ; further rotation of the hand wheel then 
admits oil to the steam admission valve servo 
pistons, the first of which opens and allows 
steam to flow into the turbine. The starting-up 
period can be prolonged or curtailed at will, as 
this hand wheel controls fully the steam admis- 
sion to the machines, and it is impossible to 
open the admission valves in the wrong order. 
An overspeed governor of the pin type is fitted 


to the turbine shaft, and when this operates 
all the steam admission valves and the main 
stop valve close immediately, thus shutting off 
steam from the turbine. Lubricating oil for 
both the governing system and the bearings 
is supplied from a valveless gear pump 
driven by reduction gears from the turbine 
shaft. The drive for the governor is 
taken off at the same place. When starting 
up or shutting down the machine, lubricant 
is obtained from a steam-driven auxiliary 
pump controlled by an automatic relay, 
which ensures that the auxiliary pump op- 
erates ‘only when the main pump is not 
delivering oil in sufficient quantity. A “ Serck ”’ 
oil cooler and an “ Alfa Laval” oil purifier are 
provided for cooling and cleaning the lubri- 
cating oil. 

The Richardsons-Westgarth Brown-Boveri 
alternator is totally enclosed, and is rated at 
2500 kW, 0-8 power factor, three-phase, 
6000/6600 volts, 50 cycles, 3000 r.p.m., and 
designed to operate satisfactorily with one 
phase solidly earthed, up to the maximum load 
of 2500 kW. 

Fabricated steel construction is used for the 
stator shell, with high-quality laminations 
secured by keys and end press plates. The stator 
windings are of the interleaved bar variety 
with insulation of moulded micafolium for the 
core portion of the conductors and mica silk 
for the end windings; stator temperatures 
are measured by thermocouples embedded 
in the windings and core, and connected 
to a Cambridge multipoint thermometer on 
the switch cubicle. The rotor comprises a 
single solid mild steel forging with non-magnetic 
alloy steel end bells, wound with copper strip 
inserted in rectangular slots and insulated with 
bakelised asbestos throughout. Ventilation of 
the rotor and stator windings is effected by a 
single fan mounted on the rotor at the turbine 
end of the machine, at which point the air 
intake duct to the alternator is arranged, the 
air being discharged from a central outlet 
situated in the bottom of the stator frame. The 
ventilating air is cooled by a Heenan and 
Froude tubular type air cooler, constructed in 
two sections and housed immediately under- 
neath the alternator stator and between the 
ends of the condenser shells. The air cooler is 
provided with a runway to facilitate removal 
and the cooling water is obtained from the main 
condenser supply system, individual regulating 
valves being fitted. A Cambridge dial thermo- 
meter is fitted in the air circuit and this operates 
an alarm hooter should the air temperature 
become excessive. 

Rotor excitation is supplied from a 23-kW 
direct-coupled shunt-wound interpole exciter 
mounted on the free end of the rotor shaft and 
wound for 110 volts D.C. 


CONDENSING PLANT 


The condensing plant consists of a twin-shell 
condenser of the maker’s standard surface 
regenerative type and forms an integral part 
of the main framework of the unit, the condenser 
shell being of fabricated mild steel with cast 
iron waterheads, and the two banks of tubes 
being arranged side by side longitudinally 
underneath the turbine and alternator. A 
cooling surface of 2000 square feet is provided 
by the aluminium-brass tubes, which are 
attached to brass tube plates by screwed ferrules 
with cotton staylace packing. At one end the 
condenser shells are connected together. and 
fitted with a common steam inlet branch, to 
which the turbine exhaust branch is bolted 
directly without any expansion piece. The 
waterhead end covers are fitted with overhead 
runways and special tackle to enable them to be 
removed and with inspection doors to facilitate 
examination of the ferrules and tubes without 
removing the main doors. 

The auxiliary equipment provided with the 
condensing plant comprises a two-stage steam- 
jet-operated air ejector, a horizontal centri- 
fugal condensate extraction pump situated 
on the main supporting structure, and 
(on separate skids) a main circulating water 
pump and priming pump. These pumps are 
made by W. H. Allen, Sons and Co. and are 
driven by B.T.H. motors of the totally enclosed 
weatherproof squirrel-cage type, wound for 








400/440 volts, three-phase, 50 cycles, having a 
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starting torque of approximately 50 per cent. 
of full-load torque and outputs of 5-5 B.H.P., 
85 B.H.P.,and 10 B.H.P. respectively. The 
capacity of the circulating water pump is 2400 
gallons per minute and is sufficient to main- 
tain a vacuum in the condenser of 26-8in. Hg. 
when using cooling water with an initial tem- 
perature of 68 deg. Fah. 

Since there is only a small difference in head 
between the water levels in the condenser and 
the pump, a condensate ejector is incorporated 
in the extraction pump pipe lay-out to ensure 
that the pump is always primed. In addition, 
an automatic closed-feed control valve is fitted 
to ensure that any make-up water is admitted 
to the condenser for the purpose of deaeration 
before entering the feed system, and that any 
surplus condensate is rejected to the hotwell 
and stored there whenever the quantity of 
water required by the boiler is less than the 
quantity of steam being condensed. This valve 
is entirely automatic and ensures that the con- 
densate leaving the condensing plant contains 
a@ minimum of oxygen. 

Lengths of ‘‘ Everite ” pipes are included in 
the equipment for connecting the main circu- 
lating water pump to the condenser so as to 
allow reasonable freedom in selecting a suitable 
position for the pump, to meet the local con- 
ditions of any chosen site. 


FEED WATER TREATMENT PLANT 


The condensate is discharged through the 
tubes of the small inter-condensers incorporated 
with the air ejector mounted beside the turbine 
control valve and is then led to the feed water 
treatment plant which is arranged on a separate 
steel skid, together with the evaporating plant 
described below. On the extreme left of Fig. 1 
the feed and raw water tanks can be seen ; the 
lower tank is a raw water supply tank of 800 
gallons capacity, and the upper tank, of 2000 
gallons capacity, is the hotwell for the boiler 
feed water system. The feed water heater is 
& six- surface unit (fitted on the 
suction side of the main boiler feed pumps), 
having copper U bend tubes expanded into 
the water header and producing a feed tempera- 
ture of 160 deg. to 200 deg. Fah. The heater 
shell is a fabricated welded steel structure with 
& cast iron waterhead. Feed water isolating and 
bypass valves are fitted, and the heater drains 
are led to the condenser. Two “‘ Weir ”’ centri- 
fugal boiler feed pumps are incorporated in the 
equipment; the first pump is driven by a 
Laurence Scott A.C., 57 B.H.P. motor running 
at 2950 r.p.m., while the second pump is driven 
by a turbine which uses full boiler steam 
pressure and temperature and exhausts at a 
back pressure of approximately 5 lb. per square 
inch into the feed water heater. 


EVAPORATING PLANT 


Two Richardsons-Westgarth land type 
evaporators (Fig. 1), together with a raw water 
preheater and evaporator feed pump, are 
mounted on the same skid 4s the feed and raw 
water tanks, and the evaporating plant is 

ed to operate as a double distillation unit, 
or a double effect unit, or two single effect 
plants operating in parallel. The shells are 
built up of fabricated welded steel, one being 
high pressure suitable for steam at 50 lb. per 
square inch working pressure. 

Both evaporators have steam and drain 
headers of cast steel with coils of heavy-gauge 
solid-drawn copper suitable for operating with 
full boiler steam pressure, the coils being 
attached to the headers by means of through 
bolts and so arranged that any single coil can 
be easily withdrawn separately. In the 
evaporator top a vapour baffle is fitted to 
prevent carry over. The water level inside the 
evaporators is maintained at the desired height 
by means of automatic float control valves, 
which can be adjusted to give a higher or lower 
working level if desired. The usual fittings 
(including steam, vapour, drain, safety, and 
feed water isolating valves, blowdown air and 
test cocks, and steam and vapour pressure 
gauges) are incorporated, and the evaporator 
door can be quickly removed and swung to one 


In operation the high-pressure evaporator 
coil drains pass through a spiral coil type pre- 
heater before discharging into the hotwell, the 
raw water pump draws evaporator feed from the 
raw water supply tank on the skid and dis- 
charges it to the high-pressure evaporator feed- 
water regulator and the controlled feed passes 
through the preheater into the high-pressure 
evaporator shell. A connection is also led from 
the raw water pump discharge line to the low- 
pressure evaporator for use only when the 
evaporators are operating as single effect or 
double effect units and the raw water quality 
is good enough to permit raw water distilled 
once to be used for the boilers. The raw water 
supply pump is transportable, so that it 
can be set up on site close to the source of 
supply. 

Exhaust steam from the turbine-driven feed 
pump, the induced draught fan exhaust, and 
the vapour from the low-pressure evaporator 
discharge into a common line and are led to the 
feed water heater. A tapping from this exhaust 
or vapour line is also led to the condenser 
through a balanced-pressure spring-loaded valve 
so that any excess vapour not used in the heater 
passes into the condenser. 
When double distillation is required, boiler 
steam is led to the high-pressure evaporator and 


Official Test Results 





























Full load. Half load. 
Conditions and performance. 
Design.| Test. | Design.| Test. 
Boiler— 
Pressure, Ib. per sq. 
meee 370 350 370 360 
a aes deg. 
5 675 729 675 710 
Feed temperature, deg 
WOM ties LG 160 164 160 158 
Steam produced, Ib. 
per hour ---| 33,000 | 31,980 | 16,500 | 17,750 
Evaporators. Double|Single | Double} Double 
effect. | effect. | effect. | effect. 
Turbine— 
S.V. pressure, Ib. 
sq-inch _ ...| 370 349 370 357 
S.V. temperature, 
deg. Fah. ... ...| 675 733 675 706 
Vacuum, in. Hg. ...| 26-8 28-87] 28-2 | 29-16 
Alternator output, kW] 2,500 | 2,408 | 1,250 | 1,206 
Steam rate, lb. per 
kWh ... ... .... 11-98] 10-83] 11-68] 10-85 
Steam rate corrected, 
Ib.perkWh  . 11-98] 11-43) 11-68) 11-44 
Fuel consumption,* lb. 
per kWh of L197 1-053) 1-24) 1-053 
Fuel consumption,* 
corrected, lb. per 
k ooh as, owe 1-19] 1-109) 1-24 1-111 
Calorific value of fuel 18,500 B.Th.U. per lb. 
Auxiliaries in operation: M.D. F.D. fan; T.D. L.D. 
fan; oil fuel pumps andheater; T.D. B.F. pump 


* Including all steam-driven auxiliaries and evaporator 
steam. 


vapour is generated up to a pressure not greater 
than 50 lb. per square inch, and this vapour is 
led to the coils of the low-pressure evaporator. 
The coil drains from the high-pressure evapo- 
rator are returned to the hotwell after passing 
through the raw water preheater, but the low- 
pressure evaporator coil drains are led to 
the low-pressure evaporator feed regulator and 
from there into the low-pressure evaporator 
shell, where they are evaporated a second time 
and the resultant vapour from this evaporator 
is led to the feed water heater. When operated 
in this way the plant can produce as fresh 
make-up 5 per cent. of the total boiler capacity. 
When the raw water quality is good enough 
to be safe for boiler use after being distilled 
once, it is more economical to operate as a 
double effect, where the operation is similar to 
that described above, except that raw water is 
fed to both evaporators, and in the case of the 
low-pressure evaporator the coil drains are led 
to the hotwell and not returned to the evapo- 
rator body. By double effect operation 9 per 
cent..make-up can be obtained from the same 
quantity of live steam. 

The evaporators are also arranged so that 
each evaporator can operate as a single distilla- 
tion unit when the quality of the raw water 





boilers and also in an emergency if double the 
amount of normal make-up is required. 


Orricran Test REsULtTs 


Since the main feature of the equipment wag 
that it should be capable of being transported 
and erected at any site, and that it should be 
designed for maximum reliability and ease of 
operation, the question of high efficiency and low 
specific fuel consumption was not regarded as of 
major importance in the design. Nevertheless, 
the efficiency of the whole plant, as demon. 
strated at the official tests, is of interest, and the 
figures at the full-load and half-load points are 
given in the accompanying table. 








Influence of Price on Exports* 





Tuat all possible action should urgently be 
taken to promote the restoration of the Country’ 
export trade is admitted by the leaders of all 
political parties. With the end of the war and 
the end of the necessity on security grounds for 
withholding statistical information, the Board 
of Trade has recommenced publication of the 
official figures in respect of the overseas trade of 
the United Kingdom. In a year during most of 
which the war was continuing and during the 
whole of which abnormal conditions existed, the 
figures are of little significance for comparison 
with the past or as a pointer to the future. They 
do, however, bring out very clearly how great 
is the task of re-establishment and how small 
is the start so far made in that task. Throughout 
the period between the wars and during the war 
period when dealing with this subject, the 
Association in its reports has laid constant stress 
on the crucial factor in this country’s economic 
situation—that the standard of living of its 
population, and indeed the existence of a 
population of anything like its present size, is 
dependent upon sales overseas of goods and 
services, to balance the cost of essential imports 
from overseas. It has laid stress on the 
further fact that success in the placing of our 
exports in the markets of the world is depen- 
dent on the price at which they can be offered 
to the buyers in those markets; that if the 
price is too high, the buyers will look elsewhere, 
as they are free and able to do; and that if by 
increase in productive costs, by reduction in 
output or by any other means, we make it 
impossible to sell our goods and services at the 
world’s price, then we are in fact refusing to 
give value in work for the imports we need, and 
must go without those imports. The Associa- 
tion makes no apology for again reverting to 
this question. It is vital to the present and 
future prosperity of the country, but a sense of 
its urgency is patently lacking, as is shown by 
the fact that since the end of the war in Europe, 
our manpower has been capable of far greater 
exertion than it has attempted or is now 
attempting. 

* * 

Immediately prior to the 1914-1918 war our 
overseas trading account showed a substantial 
credit balance when our sales of export, visible 
and invisible, were compared with our purchases 
of imports. Between the wars, the position 
deteriorated, after an initial period of recovery 
following the close of the war in 1918, and in the 
ten years subsequent to 1929 the account showed 
a loss which averaged £25 millions a year over 
those years—small in relation to the totals in- 
volved but none the less constant and therefore 
calling for remedy. Then came the war and 
with it the necessary jettisoning of the major 
part of the export trade in manufactured goods, 
the dislocation of the exporting industries, the 
virtual disappearance of the coal export trade, 
and the dispersal of much of the substance of 
our “ invisible ’’ exports. 

It has been stated from the political platform 
that the target aim is an increase of 75 per cent. 
in volume of the pre-war exports, although 
second and rather more subdued thought seems 
to have found utterance in a target of 50 per cent. 
over pre-war. In fact, an increase of 75 per 
cent. on the 1938 figures involves a total which 











side by the lifting tackle fitted to the evaporator 
shell. 


permits single-distilled water to be used for the 


* Exce’ from the Annual Report of the Liverpool 
Steam Ship ( Owners’ Association for 1945. 
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is 25 per cent. above the total for 1913, the last 
year before the first of the two world wars. An 
increase of 50 per cent. over 1938 involves 
restoration of the volume of the “ visible ”’ 
export trade to 1913 parity (in both cases, coal 
exports are excluded from the calculation). This 
result of parity with 1913 was in fact attained 
in 1929, but it is also the fact that it was only in 
that year that so good a result was attained, and 
that in the years which followed the greater 
part of the improvement achieved in the first 
decade between the wars was lost. The really 
disquieting feature of the situation was a very 
significant failure on the part of the United 
Kingdom export trade to share during this 
period proportionately in an improvement that 
was taking place in the quantum of world trade 
as a whole, 

During the period from 1929 onwards, the 
movements of the import trade of the United 
Kingdom were closely aligned to these move- 
ments of the world’s seaborne trade, but the 
export trade of the United Kingdom was 
signally out of alignment, i.e., this country’s 
export trade was failing proportionately to 
share in the improvement in the quantum of 
world trade which followed the fall from the 
peak figure of 1929. During those years, the 
export trade of the United Kingdom was on the 
down rather than on the up grade. The Associa- 
tion called attention to this development at the 
time. The failure did not appear to be attribu- 
table to failure to produce goods of the right 
quality ; it appeared in the main attributable 
to failure to produce goods at the right price, 
i.e., & price which was competitive with that of 
our foreign competitors. 


* * * 


This record of the period between the wars is 
one factor which has to be taken into account 
now in measuring the chances of success in the 
present aim to increase the volume of our visible 
exports by at least 50 per cent. over pre-war. 
It remains true that price is the crux of the 
problem. If we revert to the conditions which led 
to our failure in this respect between the wars, 
then all prospects of success and of anything but 
ultimate disaster vanishes. If we tackle and 
overcome that probiem, and if in the post-war 
world practical effect is given to the principles of 
fuller and freer trade laid down by the Atlantic 
Charter and already accepted in theory by the 
Nations, then there is reason to regard the target 
as within the bounds of possibility. But both 
“ifs”? have large question marks after them. 
The first involves all the initiative, work and 
striving that the people of this country can 
display and anything but an easy time for many 
years to come. The second involves a degree of 
international goodwill, good sense and readiness 
to co-operate, not merely in the passage of pious 
resolutions which were plentiful enough in the 
period between the wars, but in action often 
requiring the subordination of national interests 
to the common good. So far as this country is 
concerned, there is no escape from the fact that 
the alternatives lie between an export trade 
sufficient to pay for the imports required for 
their existence by an island people of forty- 
seven millions, or a substantial decline in the 
standard of living to which we have become 
accustomed, or finally a substantial reduction 
in the population capable of being maintained. 


* * * 


The level of repair costs in this country 
is now alarmingly high and it is still rising. It 
is acting as a deterrent to the restoration of the 
Liner Services on an economic basis. Repair 
costs have been kept under close examination 
during the war, because they formed a substan- 
tial item in the rates of hire structure and as 
such were subjected to meticulous scrutiny by 
the Ministry’s Rates of Hire Department. 

When the rates were reviewed in 1942-43 
it was agreed by the Ministry that, as at January 
Ist, 1942, the level of repair costs in the United 
Kingdom stood at 75 per cent. above that of the 
average of the three years prior to the war. 
There had been an increase in the basic wage 
rates in the repair yards which came into effect 
on January Ist, 1942, and that wage increase 
was taken into account in arriving at this figure 
of 75 per cent. When the rates were reviewed in 
1944-45, there had been no further increase in 
the basic wage rates, but the Ministry was con- 


strained to agree on the evidence submitted to 
them, that the 75 per cent. had, by January Ist, 
1944, become 140 per cent. There has been no 
occasion to examine the figures since 1944, but 
there is no doubt that since then there has been 
a further increase, and it is certain that the cost 
of repairs in this country is now at least two and 
a half times the pre-war level. Further, it 
appears that there are few parts of the world 
where it is dearer to repair than it is in the 
United Kingdom. The requisition agreement 
contained a provision, until the beginning of 
this year that in certain circumstances of repairs 
to ships abroad, the Ministry paid the owners 
the difference between the cost incurred and that 
which would have been incurred had the work 
been done in this country. When this arrange- 
ment was terminated in January last, the Liner 
Negotiating Committee was not concerned to 
argue about it, because repair costs in this 
country were so high that a right to claim an 
excess incurred abroad had ceased to be of 
material value. 

The work is costing much more, the time 
taken over it is much longer, its quality is 
inferior in comparison with pre-war. The time 
occupied in repairs and overhauls can ill be 
spared in the present shortage of tonnage re- 
quired for the import and export programmes, 
but the time in fact being expended, whenever 
occasion for repair arises, is inordinately long. 
The prolongation of this situation must in 
course of time result in driving British repair 
work abroad and in preventing foreign work 
coming to British shipyards. 








New Towns Bill 


Tue text of a Bill providing for the creation 
of new towns by means of development corpora- 
tions was issued on Wednesday of last week. 
By this bill the Minister of Town and Country 
Planning is empowered to establish a corpora- 
tion for the purpose of developing a new town 
once the area for the site of the town has been 
designated. While, in general, one corporation 
will be established for each new town, a clause 
gives the Minister discretion to appoint one cor- 
poration to develop more than one new town, or 
to transfer the functions of a corporation already 
established to another corporation already in 
existence or specially created for the purpose. 
The corporations are enabled to undertake any 
activity necessary for the purposes of the new 
towns. As far as possible existing statutory 
undertakers or local authorities will provide 
the services which it would be their normal 
function to provide, but power is taken whereby, 
if necessary, the corporations themselves may 
provide those services, but they are not em- 
powered to act otherwise than as any incor- 
porated body could act. For example, where- 
ever Parliamentary sanction is necessary to 
enable an ordinary individual or incorporated 
body to become a statutory undertaker, the 
development corporation similarly will have to 
obtain such sanction. Each corporation will con- 
sist of a chairman and deputy chairman and up to 
seven other members, and all will be appointed 
by the Minister himself in consultation with 
the local authorities concerned. The Minister 
will control the terms of appointment and pro- 
vision is made in the Bill for payment of the 
members with the consent of the Treasury. 
With regard to designating areas of new towns 
the Bill follows the principles established in the 
Town and Country Planning Act of 1944. The 
Minister, after consultation with the local 
authorities concerned, is empowered to make 
an order designating an area of land as the site 
of a proposed new town, and such an area may 
include as its nucleus the area of an existing 
town. Clauses in the Bill relating to public 
health indicate that wherever possible the 
sewerage of the new towns shall be undertaken 
by the local authorities or joint boards, but if 
they are unwilling or unable to undertake the 
task, the corporations will be empowered to 
provide the services. .No similar provision 


is required in relation to water services since 
the corporations can be authorised to become 


South African Engineering 
Notes 
(By our South African Correspondent) 
British Car Trade 


Sir Miles Thomas, vice-chairman of the 
Nuffield Organisation, said recently that it was 
estimated that there was £500,000,000 worth 
of overseas trade in motor-cars waiting to be 
met. ‘‘ We can fulfil a great deal of that market 
if we can get the labour we are urgently waiting 
for,” he said. 

Sir Miles disclosed that Lord Nuffield was 
going to visit South Africa, Australia, and New 
Zealand in connection with export develop- 
ments, while he himself was waiting to go to 
India to organise a £3,000,000 motor company 
just floated. 


Great Iron Ore Area Found 
Recently it was mentioned in this 

paper that a large iron ore deposit had been 
discovered in Southern Rhodesia. Now Mr. 
F. P. Mennell, for forty years one of the 
best-known geologists practising in the two 
Rhodesias, and at present acting Chairman of 
the Electricity Supply Commission, told the 
Rotary Club in Salisbury, 8. Rhodesia, that 
these iron ore deposits were probably the 
largest in the world, and in close proximity to 
coal and limestone and may make the Sabi 
Valley, in Southern Rhodesia, of first-rate 
industrial importance. He had compared the 
Sabi deposits with those of Magnitogorsk, the 
great Russian supply source, and his opinion 
was that Southern Rhodesia’s deposits of first- 
rate quality were the larger. It is reported that 
limestone, necessary as a flux for the iron ore, 
is there in big quantities. It is not improbable 
that in a few years’ time the Sabi Valley may 
be one of the busiest localities in all “Capricorn 
Africa.” 
Cape Town’s Factories and Rail Services 

Cape Town Council has agreed to the 
centralisation of its workshops, stores, and 
depots at Ndabeni at an estimated cost of 
£245,700. The scheme provides for additions 
to the existing plant, new depots for slab- 
making plant, mechanical constructional work- 
shops with the necessary plant and equipment, 
and a stores depot. 
The continued industrial progress of Bellville 
is indicated by plans now in hand for several 


new factories to be constructed. 


An asbestos cement products factory is start- 
ing in the district, while at Kuils River there 


will be a food dehydration plant. The new indus- 
tries will be adequately served with good roads 
and an excellent water and power supply. The 
proximity of this area to the new marshalling 
yards will prove a boon to those industrialists, 
while yet a further advantage is that the town 
falls within the dock area. The industrial area 
will also be near thenew international aerodrome. 


Salt River railway junction through which 


more than 700 trains pass every day, and Wood- 
stock Railway Station are to be entirely re- 
planned. The scheme includes the replacement 
of the present old-fashioned and untidy-looking 
station and overhead road bridge at Salt River 
with modern well-built structures of pleasing 
appearance. A network of new railway tracks, 
including additional up and down tracks 
between Cape Town and Maitland, will also be 
laid. Present proposals are to construct. an 
overhead bridge on the site of the present one 
at Salt River, but of sufficient length to straddle 
at least seven railway tracks. Plans for Cape 
Town’s new passenger railway station, forming 
part of the general foreshore development 
scheme, are now well advanced. 
that a start will be made with the first part of 
the new buildings for office accommodation 
in’ a few months’ 
will have twenty-four platforms, with a maze 
of subways linking them with each other and 
with the central portion of the station. The 
station is expected to cost at least £900,000, 
and the goods lay-out about £730,000. The 
goods lay-out will take about three years:‘to 
complete. 
station will be finished in about seven years. 
Work on the new marshalling yards at Bellville 


It is hoped 


time. The new station 


It is: hoped that the passenger 





water undertakers under the Water Act of 1945. 








has already begun. 
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PRICE 


IF we understand them aright, economists 
now preach that any country, independently 
of conditions in others, can, if it so desires, 
pursue successfully a policy of full employ- 
ment. All that is needed, it appears, is that 
an intelligent Government shall regulate the 
financial system in such a way that the 
national income is always sufficient to balance 
national productivity. Then everything that 
is made will find a ready purchaser; the 
development of new products will be encour- 
aged ; and all workers will easily find employ- 
ment. That, briefly and, no doubt, far too 
simply stated, is the bright side of the picture. 
The shadow, less clearly defined, is that such 
a system, whilst preventing unemployment, 
offers, it seems, no guarantee that the stan- 
dard of living shall be high. For that 
standard depends, not upon the ingenious 
financial operations of a Government, 
but upon the productivity, high or 
low, of the individuals composing the 


‘| tial imports. 


- high living standards to which we had grown 


as ours, which is not self-sufficient, it 
depends also upon our ability to sell products 
in the export markets to pay for essen- 
Should high national tariff 
walls be raised in the post-war era and 
currency controls continue to operate as they 
did in the “thirties,” the people of this 
country cannot hope to enjoy a high 
standard of living, though they may not suffer 
the evil of unemployment. Only as a result 
of a healthy overseas trade can we expect the 
full employment policy to which the Govern- 
ment is pledged to be accompanied by those 


accustomed before war broke out. Those are 
the elementary economic truths underlying 
the Government’s policies and its insistence 
upon the importance of hard work no less 
than on the necessity for greatly increased 
exports. 

Whether or not the productivity of the 
workers of this country has really fallen below 
its normal peacetime level as many claim 
—a slackening from wartime speed was 
inevitable when the stimulus of battle was 
removed—the fact remains that exports have 
already reached over 80 per cent. of pre-war 
volume, a satisfactory progress towards the 
export target of 150 per cent. set by the 
Government. We are, it seems, already 
well on the road to the recovery of pre- 
war standards. But the pleasure that the 
figures engender becomes a little tempered 
when the condition of the world’s markets is 
contemplated. For boom conditions rule, and 
so long as those conditions exist the market 
is the seller’s. So great is the avidity for 
goods that the question of price to-day hardly 
takes place in the discussion. Yet it cannot be 
doubted that boom conditions will sometime 
end. Sooner or later, despite the Bretton 
Woods and other “ plenty ”’ plans, production 
must catch up with demand. When that 
time comes, as the Liverpool Steam Ship 
Owners’ Association points out in its annual 
report, the relevant passages from which are 
printed on another page of this issue, price 
will again become a predominating factor. 
No doubt economists and optimists will hold 
that in laying stress with such simplicity “ on 
the fact that success in the placing of our 
exports in the markets of the world is 
dependent on the price at which they can be 
offered,” the Association is neglecting many 
other factors that ought to be considered. 
Yet the fact remains that if our prices are too 
high the world’s buyers will look elsewhere 
for their needs. Despite new economic 
theories, price must still assume even in a 
brave new world of plenty its old importance. 

The standard of living the people of 
Britain will enjoy in the future will depend, 
just as much as in the past, upon the prices 
at which British products can be supplied to 
the export markets. How, then, do our prices 
stand? No reassurance will be garnered 
from the Liverpool Steam Ship Owners’ 
report. British ship repair costs, it states, 
have become the highest in the world and are 
still rising. Coal, one of our staple exports 
before the war, is not only in short supply ; 
its cost has about doubled. Even if output 
can be increased, will it be readily saleable 
abroad at such a price ? Motor vehicles, if it 
is safe to judge by pre-war home market 
standards, now cost rather more than twice 
as much as they did in 1939. British steel, 
the basic material of so many engineer- 


much again as it did in pre-war days, 
and more than that of its American com. 
petitors. The same story could be told of 
many other products. Can we comfort our. 
selves in the belief that such high prices are 
merely temporary, the result of short-lived 
difficulties of manufacture, which will dis. 
appear as production gets into full swing ? 
Or must we accept them as the figures that 
are to be normal in the post-war era? How 
do they compare with the prices asked by our 
prospective competitors ? Upon the answers 
to such questions and the reactions to those 
answers of politicians, employers, trades 
union officials, and workers will depend 
the standard of living of the British people 
in the post-war world. 


Nationalisation of Road Transport 

FOLLOWING on the arguments recently put 
forward by the chairmen of the railway com- 
panies against nationalisation, the British 
Road Federation and the Society of Motor 
Manufacturers and Traders have issued 
memoranda detailing their opposition to the 
Government’s intention to nationalise all 
forms of inland transport. About 250 
industrial and commercial organisations, 
representing in the aggregate tens of 
thousands of individual firms and traders, 
have met within the past few weeks and have 
resolved to oppose the Government’s pro- 
posals. They have communicated their views 
to the Minister of Transport and to their 
members of Parliament. A mass meeting is 
to be held next Tuesday. It is expected that 
after this meeting deputations will be sent 
to the Prime Minister and to the Minister of 
Transport, and that in putting their case the 
deputations will press for a public inquiry. 
The arguments against nationalisation of 
road transport, as set out in the memoranda, 
are strictly economic. It is accepted that in 
certain directions —for example, safety, 
wages, conditions of work and of service, and 


stabilisation of rates—a measure of Govern- 
ment control and policy direction is both 
necessary and desirable. 
that the volume and diversity of the opposition 
to nationalisation is evidence of the close 
integration of road transport with industry 
and the national life. 
dominant : 
seriously reduce the flexibility and efficiency 
of industry ; and, secondly, that if the State 
sets out to secure a monopoly of road haulage 
it will, sooner or later, be compelled to take 
away or seriously curtail the right of indus- 
trial concerns to use their own vehicles to 
carry their own goods. 
that the road haulage industry is dependent 
for its successful operation on the existence 
of small units, each of which is a separate 
economic entity. 
initiative, and the personal contact between 
haulier and customer, are the factors which 
make the system work. Highly centralised 
control, which, it is contended, would be the 
inevitable outcome of nationalisation, would 
have the reverse effect. Left to themselves, 
the industrialist and the trader choose the 
form of transport they employ on the basis of 
the cost and convenience of the kinds of 
transport at their disposal. 
ciency of transport is continually tested and 
perforce maintained at a high level. 
State monopoly there cannot be the same 
inducement, it is maintained, towards effi- 


But it is claimed 


Two fears are pre- 


first, that nationalisation will 


It is pointed out 


Local flexibility and 


Thus, the effi- 
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population. Further, in a country such 


ing products, costs to-day about half as 


ciency. As far as the right of industrial 
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frms to carry their own goods is con- 

cerned, it is feared that the Government will 
not willingly accept financial loss in any 
State-controlled enterprise, and that the 
process of nationalisation cannot, therefore, 
stop short at one section of road haulage. Nor 
can a Government which has directly involved 
itself in one branch of an industry’s activities 
permit the remainder for long to pursue 
freely an independent policy. Finally, an 
important conclusion is reached by the 
British Road Federation’s manifesto when it 
recognises that transportation is one of 
the biggest single items in the cost of 
almost all commodities produced in this 
country. Unless the nation can have speedy, 
efficient, and competitive transport, British 
goods will be handicapped in overseas 
markets. ‘Transport costs must be com- 
petitive in the real sense ; that is, the real 
costs must be evident and not a camouflaged 
rates structure which is ultimately subsidised 
by the taxpayer. 

Only Socialist fanatics will fail to feel 
the power of such arguments. But the 
matter has to be considered in the light of the 
fact that the Government plans to nationalise 
inland transport as a whole, and not the road 
haulage industry alone. When the British 
Road Federation states that “ The ultimate 
objective ...can only be achieved by co- 
ordinating the potentialities of newer 
methods, such as road transport, with older 
methods, such as the railways,” it recognises 
that important fact. As we pointed out when 


we recently discussed the question of the 
nationalisation of the railways, the Govern- 
ment will argue, against all opposition, that 
transport as a whole can be better organised 
and co-ordinated under national control than 
under individual control, and that as a basic 
industry it should be brought under national 
ownership and operated for the benefit of the 
community. It is evidently of little use in 
the face of such views to point to the indi- 
vidual efficiency of one or other of the 
branches of the transport industry, and to 
hope so to convert the Government. Even 
before the war, when nationalisation was 
only a distant possibility, the pressing need 
for co-ordination was recognised by road 
and rail alike and found limited expression in 
the railways’ “Square Deal” proposals. 
Without it, transport as a whole, it was 
realised, could not be efficient and fulfil its 
obligations to the community. The road, 
rail, and canal interests are, we believe, 
already in joint consultation. If they 
can devise and present a plan co-ordinat- 
ing their efficiencies and composing their 
differences, it may well provide a formidable 
answer to the Government’s nationalisation 
proposals, and one for which very serious 
consideration as a preferable alternative 
could be vigorously demanded. Nor can 
it be doubted, in view of the wide- 
spread opposition that the transport 
nationalisation proposals have aroused, 
that the Government might be prepared 
to listen. 
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THE PRACTICAL v. THE TECHNICAL 
ENGINEER 


Sir,—The emphasis now laid on the academic 
training of engineers may have its dangers. It 
is worth while, therefore, to consider the merits 
and the limits of the academy and the workshop 
as training grounds for engineers. 

Intelligence and reason are not the preroga- 
tive of the academy, which works to rule equally 
as much as the workshop. Neither has it the 
prerogative of imagination, Indeed, lack of 
imagination seems to be a positive advantage 
to the acquirement of academic qualifications. 

The academically trained man at the age of, 
say, twenty-three has a fair knowledge of 
mathematics, physics and mechanics; of the 
construction and operation of typical machines ; 
and of the properties of materials under con- 
trolled conditions. He lacks understanding 
of human beings, and relies upon memory as if 
it were sufficient substitute for reason and 
imagination. 

The workshop-trained man, again at the age 
of twenty-three, is familiar with the properties 
of materials under manipulation, with the 
operation of machines under manufacturing 
conditions, with improvisation, and _ the 
behaviour of men of varied capabilities and 
extraction. He neglects the secondary and 
makes excessive use of material to overcome 
that neglect. The result is that his constructions 
sometimes fail and are often uneconomical. 

Shortly the man of the academy has his head 
full of abstractions which, properly applied, 
would solve many problems; and the man of 
the workshop has a trained eye and hand, and 





concrete knowledge of men and materials. 


the Editor 


Because of the force of the three years before 
and the three years after twenty, the character- 
istics which each possesses at the end of his 
training period substantially persist throughout 
his subsequent career. 

The academically-trained man becomes a 
Technical Engineer who, after some drudgery 
as an assistant, designs maybe a machine, may- 
be a bridge, maybe a dam, all alike needing 
familiarity with engineering principles from 
a quantitative standpoint ; but the execution is 
left to another. The workshop trained man 
becomes a Practical Engineer who goes into 
the field to build a factory, install plant or sink 
a shaft from plans put into his hands ; but all 
needing familiarity with materials and men. 

The conclusion is that close collaboration 
is needed between the practical and the tech- 
nical engineer. At present that collaboration 
is almost confined to the practical and technical 
men of any one firm. Apart from such pur- 
posive meetings, they do not meet. For, strange 
as it may seem, engineering institutions bar 
their doors against the intrusion of men who 
cannot differentiate y=ax". Yet the same 
institutions do not ask entrants if they can 
sling a weight from a hook. The fact is that 
engineering institutions, broadly conceived at 
their outset, have degenerated into close corpora- 
tions for the protection of technical men who 
arrogate to themselves the sole right to the 
title “‘ Engineer.” i 

There is alack of balance ina policy, considered 
from an engineering and not from a personal 
standpoint, which permits a man who may have 
spent his whole working life in the technical 
department of one firm, to rise to prominence 


the man who may have constructed a dredger 
in the wilds of Siam or built a power station in 


the backwoods of Newfoundland. It might 
be well for engineering institutions to reform 
themselves ere pressure of events takes matters 
out of their hands and prejudice passes to the 
other extreme, for that again would not be to 
the general good. 

The remedy is to abolish the present paper 
examination of would-be members of engineering 
institutions, and to substitute therefor an 
examination by broadminded engineers of wide 
experience which will permit the enrolment, 
not only of those who can calculate, but also 
of those who can construct. In that way, 
practical and technical men would have an 
assured meeting place where notes could be 
exchanged to the lasting advantage of practical 
and technical engineers alike, and engineering 
as a whole. 

Incidentally, it may be noted that the system 
which sandwiches academic with workshop 
training is unlikely to produce experts, for, 
while a youth is learning one thing, he is not 
learning another ; the technical and the prac- 
tical each largely exclude the other ; and there 
is enough in either to absorb the energies of any 
man. 

In conclusion, it may be well for the writer to 
say that he has been a technical engineer and a 
member of an engineering institution for twenty- 
five years, and that his sole object in writing 
this is the advancement of engineering. 

C. G. Watson. 

Taunton, Somerset, 

April 19th. 


AN ASSOCIATION OF PROFESSIONAL 
ENGINEERS 


Sm,—Many engineers are in favour of having 
a Society to protect their status and financial 
interests ; in plain words, to obtain adequate 
pay and working conditions for those who are 
not able to secure their own position. To admit 
that such a Union is desirable is a very long way 
from the proposal of some of your corre- 
spondents, that the Chartered Institutionsshould 
change the basis and purpose of their existence 
and undertake the functions of Trade Unions. 
It is easy to see that the prestige and financial 
strength of the Chartered Institutions are very 
desirable to the advocates of a Trade Union. 
But look at the history of the old craft unions, 
which 60 years ago insisted upon fully skilled 
membership and disciplined conduct, and have 
now been combined in bodies which seek first 
for numbers, funds and political influence and 
have largely lost their original character. No 
doubt if present tendencies continue to operate 
membership of a trade union, affiliated to the 
T.U.C., may become a condition of employment, 
even a condition of a ration card, for all classes 
of people. If the trade union advocates wish, 
they can restrict membership to Chartered Engi- 
neers, but the Chartered Institutions should, 
and probably will, continue to pursue diligently 
the purposes for which they were formed, and 
keep clear of the totally different functions 
which are now being suggested. 

F. L. Watson. 

Leeds, April 27th. 








BritisH SCIENTIFIC INSTRUMENTS FOR EUROPE.— 
A fund has been initiated in memory of the late 
Sir Horace Darwin, F.R.S., for the provision of 
instruments to re-equip laboratories in enemy- 
occupied territories, and twelve of the member 
firms of the Scientific Instrument Manufacturers’ 
Association of Great Britain, Ltd., have already 
promised instruments of their own make to the 
value of £3300. Professor A. V. Hill, the Foreign 
Secretary of the Royal Society, has been able to 
offer substantial gifts from the fund to the labora- 
ties of Denmark, Norway, Czechoslovakia, and 





in an institution, while denying admission to 


Belgium. 
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Nuclear Physics 
By Professor M. L. 


AN audience of some 1200 electrical engi- 
neers and physicists gathered in the 
Kingsway Hall, London, at an ordinary 
meeting of the Institution of Electrical Engi- 
neers, on Thursday, April 25th, to hear the 
thirty-seventh Kelvin Lecture, delivered by 
Professor M. L. Oliphant, F.R.S., whose 
subject was ‘‘ Nuclear Physics and the 
Future.” The President, Dr. P. Dunsheath, 
was in the chair, and the lecture was pre- 
ceded by the presentation of the certificate 
of honorary membership to the Rt. Hon. the 
Earl of Mount Edgcumbe, T.D., and of the 
Faraday Medal to Sir Edward Appleton, 
G.B.E., K.C.B., F.R.S. 


NuctEak PxHysics 


To introduce his subject, Professor 
Oliphant reminded his audience that, in 
atomic energy we now had at our disposal 
sources of heat energy which could be used 
(when released rapidly) as an explosive or 
which could be used as a source of power if 
they were released, as they could be, in an 
easily controllable way. These sources of 
energy were three million times as effective, 
weight for weight, as coal, or thirty million 
times as effective as coal, volume for volume, 
and it would be profitable to examine these 
tremendous developments to see how they 
might perhaps find application in the future. 

Nuclear physics (a subject which was of 
academic interest, but which gave rise to the 
atomic bomb) and the release of nuclear 
energy was a subject on which researches 
were made for fifty years for its own sake 
alone. It was a study which was considered 
at first to have no practical uses and there- 
fore the researches were carried out with 
great content by the scientist without inter- 
ference; it formed a tremendously happy 
hunting ground for those who were interested 
in the fundamental structure of matter and 
in the boundary of our knowledge about 
Nature. When the atomic bomb went off, 
however, that nice world was shattered, and 
those who worked in atomic physics now 
looked forward to a rather bleak future, 
where everything they did and everything 
they thought and everything they saw was 
subject to scrutiny. 

The subject of nuclear physics in its 
present form was due almost entirely to the 
work and inspiration of the late Lord 
Rutherford, and it was he who must be 
thanked for the discoveries that had been 
made more recently, based as they were on 
his work. Radioactivity was discovered in 
France at the end of the last century by 
Becquerel, and the important substance 
which showed the properties of radium was 
isolated by the Curies in France, but it was 
the British scientist, Rutherford, who took 
radioactivity and made out of it the great 
subject of nuclear physics. It was very 
tempting to speculate what might have 
happened to some other branch of physics if 
Rutherford had chosen to make it his domain 

rather than this particular one. 

Radioactivity was a more fundamental 
phenomenon than. any associated with 
ordinary chemical change, for it was a process 
which was unaffected by heat or cold, it 
depended only on some inert internal pro- 
perty of the atom itself, and it was asso- 
ciated with the nucleus or internal core of the 
atom. It was early realised that radio- 
active phenomena were associated with the 
actual break-up of the atom, with a change 


and the Future 
OLIPHANT, F.B:S. 


that in this process they actually threw out a 
part of themselves—a piece of matter—in 
the form of alpha rays or the helium atom, 
or beta rays or negative electrons. These 
particles of radiation were emitted with 
enormous energy, of the order of one million 
times greater than the energies associated 
with chemical change. 
Our increased knowledge of the atom had 
come about almost entirely as the result of 
the development of new techniques, and 
Professor Oliphant emphasised the fact that 
insufficient credit was given to those who 
made possible the discoveries of the scientist 
by providing apparatus suitable for the work. 
In the realm of nuclear physics enormous 
advances had been made possible by the 
individuals who developed the new tech- 
niques, for example, C. T. R. Wilson, who 
gave us the expansion chamber which had 
played a very important part in enabling 
practical use to be made of the knowledge 
then possessed about atomic nuclei. 
It was Rutherford who introduced the 
method of investigating what took place 
inside an atom by projecting alpha particles 
into it in the form of bullets or projectiles 
and from the knowledge so gained he was 
able to calculate a very great deal about what 
took.place inside the atom itself. Practically 
every important discovery was made in 
Rutherford’s laboratory either by himself 
or his students, and it was a remarkable 
tribute to his genius that the Rutherford- 
Bohr model of the atom still persisted in 
spite of the increase in the exact knowledge 
of the way the atom was built up. Ruther- 
ford showed in 1918 that an alpha particle 
could penetrate right inside the nucleus, but 
great advances were not made until sources 
for artificially accelerating the particles were 
found. The first experiments of this nature 
were carried out by Cockcroft and Walton, 
based on the work of Allibone, using high- 
voltage technique and increasing the number 
of bombarding alpha particles from a few 
million to many hundreds of millions per 
second. At about the same time there was 
developed in America a very elegant method 
of accelerating particles, using the cyclotron, 
which was now made in very large sizes. A 
number of slides were shown to illustrate 
this equipment, including one of the gigantic 
cyclotrons, which was used by Lawrence 
during the war for the separation of isotopes. 
It had a gap of about 6ft. and a magnetic 
field of 15,000 gauss, and Professor Oliphant 
thought it was destined to play a big part in 
the nuclear physics of the future. Thus, 
work in nuclear physics was becoming very 
largely an engineering project because of the 
instruments used, and the physicists had to 
recognise that the credit for the apparatus 
which they used was very largely due to 
engineers rather than to those who carried 
out the researches. 
Remarking that the expansion chamber 
was a convenient method for observing what 
happened when a piece was split away from 
an atom, Professor Oliphant said it involved 
an elaborate technique which could not be 
repeated very frequently, and it took a long 
time to accumulate the results. Therefore 
electric methods had been developed, and the 
lecturer explained and demonstrated the 
Geiger counter—a device which allowed one 
to determine accurately the number of alpha, 
beta, or gamma particles involved in an 
experiment. He emphasised that the whole 


atoms of matter provided they undergo 
radioactive change. 

Returning to the question of the changes 
that can be produced in atoms when they are 
bombarded by artificially accelerated pro. 
jectiles, the lecturer showed diagrammatic. 
ally what happened when a collision took 
place, resulting in fission of the uranium 
nucleus, and explained the energy release, 
in accordance with Einstein’s equation corre. 
lating mass and energy. Professor Oliphant 
then traced the theoretical development of 
this work through in some detail and showed 
how a chain reaction could be obtained and, 
under certain conditions, controlled, making 
the practical application of nuclear energy. 


THE Future oF Atomic ENERGY 


Turning to the uses which could be made 
of nuclear energy for peaceful purposes in the 
future, he said that the Americans had in the 
State of Washington enormous graphite. 
uranium piles producing energy at the rate 
of one million kilowatts or more, which 
were just warming up the waters of the 
Columbia River—the by-product of a process 
whose primary purpose was to manufacture 
plutonium out of which atomic bombs could 
be made. Both uranium and plutonium could 
be used as a source of industrial energy pro- 
vided we could overcome the difficulties of 
corrosion of uranium and find some way of 
protecting it and of utilising the heat energy 
produced. If some means could be found of 
raising the temperature to 600 deg. or 1000 
deg. Cent., then we could either produce high- 
pressure steam or drive gas turbines with gas 
which had been compressed with the power 
available, so that the utilisation of nuclear 
energy was now largely an engineering 
problem. There were many difficulties at 
present, but they would be overcome if the 
necessary stimulus were given. At one 
extreme was the small atomic bomb and at 
the other large power plants! Where 
uranium was somewhat concentrated it 
would be possible to produce small power 
units and it was probably along those lines 
we should look for development in the first 
place. At present, however, it would be 
necessary to work with a protective layer of 
concrete or steel many feet in thickness, and 
the use of these mobile plants would only be 
possible in large steamers or other large-scale 
units like submarines, since it would elimi- 
nate almost completely the problem of 
fuelling, 1 lb. of uranium being the equiva- 
lent of 1500 tons of other fuel. One could 
not at the moment visualise the use of atomic 
energy for such purposes as aircraft or motor- 
cars because it would be a little difficult to 
have a 7ft. wall between the driver and the 
engine ! 

However, at the present moment it was the 
military problem which stood right in the 
path of advance in other directions, because 
in endeavouring to produce energy we were 
inevitably producing plutionium which could 
be used to make atomic bombs. Therefore 
nobody could be allowed to have a plant for 
this purpose until we had solved the military 
and political problem. Recently the Lilien- 
thal Report had been published in the United 
States, with some very constructive proposals 
for the manner in which U.N.O. might decide 
to control atomic energy and yet leave it 
possible to develop such energy for its proper 
uses. It might be possible to de-nature 
plutonium or uranium to render it impossible 
to make bombs, and there were suggestions 
on that matter in this report. 

From the point of view of economics, if we 
found it possible to transform the whole of 
uranium 238 into plutonium, even if we trans- 
formed a million tons, the cost of fuel would 





object of these experiments was to show that 





of the atoms from one form to another, and 


we do now have means for detecting single 
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not quite sure whether it was possible to do 
this. However, if we utilised uranium 235, 
which comprised 1/140th of the uranium 
available, the effectiveness of this fuel was 
still enormous from the point of view of 
energy production. Some people were con- 
fident that we could use the whole of uranium 
938, or some substitute, such as thorium, 
which, in certain circumstances, could be used 
for producing atomic energy. ‘Thus, 
economically the cost of fuel was unlikely to 
be an important matter if it were possibe to 
process and control it. However, the de- 
naturing plants would be very elaborate, 
and it might be that the fuel produced would 
not compare favourably with oil, coal, or 
water power. The attempt at first would 
have to be in large power stations and the 
energy would be distributed in the most con- 
venient way—through electrical mains. It 


had been said in America that there was 
enough uranium in the world to supply all 
the world power plants, if we changed over 
to nuclear energy, for something of the order 
of a hundred years. The total quantity of 
uranium available was naturally one of those 
things that had been kept secret by the 
people who knew; but, accepting the 
American statement, it could confidently be 
reckoned that in a hundred years we should 
learn how to use uranium, or thorium, and 
learn how to do what the sun was doing and 
to get nuclear energy by a different process. 
The sun took hydrogen and, it was believed, 
changed it by a series of processes into 
oxygen, releasing energy which was very 
much greater than that obtainable from 
uranium. In the distant future it might be 
that the world would derive all the energy it 





required from this class of nuclear reaction. 








Institution of Mechanical Engineers 





a7 a general meeting of the Institution of 
£\ Mechanical Engineers, held in conjunction 
with the Industrial Administration and 
Engineering Production Group, last Friday, 
April 26th, 1946, the following paper was 
presented and discussed :—-“ An Experi- 
ment in the Use of a Standard Limit System,” 
by John Loxham, M.I. Mech. E. A short 
summary and extract from the paper appears 
on another page of this issue. 


DISCUSSION 


Mr. J. E. Baty said that it should be 
explained that before the war a Committee 
had been set up by the British Standards 
Institution to revise the specification on 
limits and fits, at the request of certain engi- 
neers, but when the war broke out it was 
decided that it would be unwise to make any 
change, owing to the number of people who 
were using the specification. Moreover, 
during the last two years the matter had been 
discussed with the Americans and Canadians, 
both when they came to this country in 1944 
and at Ottawa in 1945. The first task of the 
Committee which was set up was to send a 
questionnaire to some 500 firms in this 
country to find out to what extent they were 
using the specification, and in what directions 
they thought that it should be altered. Of 
those who replied, 25 per cent. stated that 
they were using B.S. 164; 20 per cent. used 
the Newall system, 16 per cent. used a 
recognised system which they did not 
name, and 39 per cent. used a system 
of their own. It would be seen, therefore, 
that about half the firms in question were 
using either the British Standard or the 
Newall system. The Newall system was in 
use before the British Standard came out, 
and was @ less flexible system; it had only 
two holes and seven shafts, if he remembered 
aright. The fact that both the Newall 
system and the British Standard were so 
largely used showed that the position was 
rather different from that which was implied 
by the text of the paper. 

Mr. B, P. Cooper tnought that the main 
reason for the lack of enthusiasm on the part 
of engineers for the adoption of the B.S.I. 
system was the wilderness of figures and the 
lack of good presentation. The author had 
brought this out admirably in the first of the 
seven reasons for the non-adoption of the 
B.8.I. system given in the first part of the 
paper, and had given in some of his 
figures the sort of elucidation which 





apparently, from Mr. Baty’s remarks, 
was having consideration, and which 
would make the system very much more 
helpful. 

Mr. A. Burrows fully endorsed the author’s 
statements regarding the difficulties in using 
the present British Standard system and the 
necessity for frequent extemporisation, 
particularly when using ball races and fixed- 
diameter shafts and so on. The work on 
which he was engaged ranged from good-class 
gearing and associated equipment as used 
with electric cranes down to agricultural 
machinery, so that it would be obvious that 
there was a considerable difference in the 
tolerances necessary for the various classes of 
equipment. He had given the matter some 
thought. He believed that the author had in 
mind reducing the number of fits from a 
possible 150 in the British Standard Specifica- 
tion. Personally, he would suggest that if 
some guidance were given by the B.8.I. as to 
how they should be used it would be of much 
greater value, and the number of fits avail- 
able should not necessarily be reduced. If a 
system of limits and fits of universal applica- 
tion should become available, he thought it 
would be important that in British Standard 
Specifications covering such equipment as 
electric cranes the fits to be used with certain 
components should be specified, particularly 
in the case of keying. Where shafts were 
subject to reversal of torque, the fits of the 
shafts and gears were obviously more import- 
ant than in the case of shafts and gears which 
were subjected to torque in one direction. 
He had discussed the matter with his works 
and was of opinion, with some support from 
them, that a hole between the U and V would 
be very useful. The U hole, say, up to 2in. 
diameter, at any rate, was producible only 
with reamers, and anything that departed 
from a normal diameter would require 
specially boring. He thought that a hole 
between the U and the V, probably splitting 
the tolerance, would be very useful indeed. 
the V holes would be a good deal too coarse 
for a good many applications. The idea of 
graded fits was very good, but for general 
engineering was not practicable, because the 
quantities manufactured were very small 
indeed. 

Mr. H. G. Conway disagreed with most of 
the paper; not in the main because he did 
not think that some improvement was neces- 
sary, but because the improvement was 





already available. What he did agree with 


was the suggestion that a new British Stan- 
dard limit system to replace B.S. 164 was 
needed. As had already been mentioned, a 
Committee of the B.S.I. was in fact consider- 
ing this at the moment. Although he had 
seen a draft copy of the new proposal, he was 
not permitted to comment on it publicly ; he 
would like to say, however, that he did not 
think that it was much of an improvement. 
The main criticism of the B.S. 164 system 
was that while four grades of quality of 
unilateral hole were listed, only one quality 
of shaft was listed in each fit, and this quality 
corresponded to the hole of the highest 
quality, B. That meant that almost all 
shafts had to be ground, and were certainly 
impracticable for capstan production. The 
result was that the system as it stood was 
quite unsuitable for normal production. A 
good tolerance system would list various 
grades or qualities of shaft and hole 
for each fit, so that a designer could use 
the quality most suited to his particular 
design. 

Whilst the author’s proposals might be an 
improvement so far as his own works were 
concerned, they would certainly not do for . 
most works, because they did not go anything 
like far enough. 

Since most of his remarks so far had been 
destructive, he felt that he should end with 
something constructive. There were, to his 
knowledge, five tolerance systems in wide use 
in the world: the Newall, B.S. 164, the 
American A.S.A. B.4, the German D.L.N., 
and the ISA. Of these, the ISA was chrono- 
logically the latest, and was the only toler- 
ance system which listed a full range of shafts 
and holes in numerous fits, listed several 
qualities of tolerances in each fit, listed a 
comprehensive schedule of ball race fits, 
recommended gauging practice with par- 
ticular regard to geometrical errors, listed 
appropriate gauge-setting or manufacturing 
tolerances with suitable wear allowances. 
The original ISA system was, of course, 
metric, but he had been able to translate and 
convert it for personal use to the inch system 
without any inconvenience. This tolerance 
system, in his opinion, rendered the author’s 
proposals unnecessary. 

Captain G. C. Adams, commenting on the 
paper from the point of view of Service 
design, said that, in spite of the author’s 
statement, the Services did use British 
Standards where possible, but those standards 
were really for industrial use and were not 
always suitable, either on account of func- 
tional requirements or because of the 
specialised conditions in which the design- 
ing was done. They were not in the 
fortunate position of designing for one 
plant ; they were designing for manufacture 
in wartime by a wide range of plants, possibly 
in several countries. They aimed, as did 
industry, at the most economical design, but 
the most economical design to meet a wide 
range of plants was not necessarily one which 
was best suited to any one of those plants. 
They wanted standards, and in particular 
they wanted the basic standards such as 
limits and fits, and they wanted them soon. 
They should be wide and flexible enough to 
meet Service needs, and acceptable to and 
used by all countries using the inch-pound 
system of measurement. If they were really 
used, there would then be some stable back- 
ground against which to carry out detailed 
designing. They had to set down a clear 
drawing for the use of many manufacturers, 
inspectors, and gauge designers. They pre- 
ferred, therefore, to state important limits 
once and for all in decimals of an inch. 
B.S. 164 had proved unsuitable as a Service 
standard mainly because the allowance was 
tied to the shaft or hole, and that made it 





very inflexible, as shown by Mr. Conway. 
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In the ISA system there was a bigger range 
in that respect, but even so there was not 
the complete flexibility which existed if they 
were separated. In the case of the Services 
the trouble had been in the past that the 
large inspection gauge tolerances and wear 
allowances made the allowances associated 
with a given tolerance in B.S. 164 often 
unsuitable. 

It should be made clear in the specification 
what tolerances of a given grade were based 
on. At present they represented equal ease 
of machining at various diameters rather than 
any equivalent function or fit. There should 
be a clear definition of the tolerance magni- 
tude at which it was assumed that fixed 
gauges gave way to instrumental measure- 
ment. The appropriate error of measure- 
ment should also be indicated. When the 
specification was finally agreed, the standard 
tool specification should be scrutinised to see 
that the sizes and tolerances were appli- 
cable, since they were intended to fall 
in with preferred sizes and some grade 
of hole. 

He would like to conclude by emphasising 
once more the great importance which the 
Services attached to early international 
agreement on basic standards. Standardisa- 
tion in general was important to them, and 
sound standards sprang from sound and 
systematic detailed design. Until there was 
a coherent framework of fundamental 
standards, such as drawing practice, limits 
and fits, and screw thread series, there was no 
proper foundation on which to build. Those 
standards must, however, be primarily 
industrial standards. It was to be 
hoped that industry would give the whole 
problem the close attention which it 
deserved. 

Mr. K. J. Hume agreed with the author’s 
general view that the present British 
Standard Specification fell short of present- 
day requirements. It was often not realised 
that the tolerance available on a component 
part was not necessarily of the same order as 
the clearance or interference required. Quite 
large clearance or interference fits might 
demand close tolerances, so that the grade of 
fit did not vary appreciably. In the specifica- 
tion increasingly wide clearances were accom- 
panied by increasmg tolerances, a position 
which was by no means always satisfactory. 
Our accumulated engineering experience 
during the war did, he thought, warrant a 
revision of the specification in question in the 
near future. The benefits of British Standard 
Specifications were apparent over a very 
wide sphere, and the specification in question, 
which was one of the most important, should 
be in such a form that it was universally 
acceptable and useful throughout the engi- 
neering industry. 

w~ R. K. Allan (Associate Member) said 
that unfortunately, a simple scheme of limits 
and fits could not be all things toall engineers. 
A complete system, or several systems 
properly co-ordinated, must embody all that 
was required by every branch of engineering, 
from gauges and precision instruments to 
work with the widest tolerances. In particu- 
lar, the limits for one group of components 
should not be settled without full considera- 
tion of other components with which they 
might be paired. Existing limits systems 
were no doubt framed by experts in con- 
sultation, and the fact that there was still 
divergence of opinion as to what constituted 
the ideal emphasised not only the resistance 
to change, but also the need to keep in view 
changing conditions brought about by 


advances in machine and machine tool 
design. 

Mr. R. Helliwell thought that there was a 
great deal of room for improvement with 
regard to rectification of grades of fits which 


might be used for different types of work in 
the B.S.I. system. He did not think that the 
system could be cut down at all, but some 
recommendation whereby users might 
know quite well that they could for their 
type of work get away with two sizes 
of hole and perhaps four or five sizes of 
shaft might help people to adopt the 
principle. 

Mr. J. E. Sears discussed the arrangement of 
the tolerances in B.S. 164. There one had a 
series of tolerances set side by side with 
ranges of size, and those tolerances were 
based on a square root law formula and 
followed a parabolic law. It was perhaps 
unnecessary to spend time in considering 
how that came about, but other systems of 
tolerances had followed similar laws. The 
ISA system, he thought, followed a cube root 
law plus a constant which over a great part 
of the range was almost indistinguishable 
from the square root law. In B.S. 164 there 
had been an association of certain grades of 
tolerance with certain classes of fit, though 
admittedly a very loose association. It had 
been recognised by the Committee which pre- 
pared B.S. 164 that the association could not 
be a specific one, but there had been that 
kind of association given as a general guide 
to the designer as to what grades of tolerances 
and allowances he might adopt to secure 
specific results. 

Continuing, he thought it would be 
generally appreciated that that line of 
thought could not be carried too far, and that 
individual firms for specific requirements 
were not likely to be able to adopt the same 
tolerances for the same purposes over different 
parts of the range. More recently they had 
come to regard those associations as repre- 
senting perhaps more the nature of the 
machining process by which the part was pro- 
duced than the fit which was likely to result, 
and perhaps that was nearer the truth. None 
the less, one could not help feeling that it was 
quite unlikely that the same law could apply 
to the relationship between tolerances and 
allowances both for running fits and for 
interference fits over a very wide range of 
sizes, and he thought that it would be very 
valuable if those who had practical experience 
of the kind of tolerances and allowances 
needed for running and interference fits 
under certain varying conditions, covering as 
far as possible the field of engineering from 
small precision work to heavy engineering, 
could in some way get those ideas across to 
the Committee which had the duty of 
preparing the revision of B.S. 164. It 
would be exceedingly helpful if some 
guidance on that line of thought could be 
obtained. 

The Author, in a preliminary reply, said 
that Mr. Baty apparently thought that he 
was very much against the B.S.I. He could 
appreciate that reading the paper might 
create that impression, but it would be an 
entirely erroneous one. The experiment was 
@ genuine attempt to use the B.S.I. system, 
and they modified it only when there had 
been no alternative but to do so. The main 
alteration had been the addition of an N 
shaft, which provided the limit to which 
precision-ground bar could be obtained, and 
a BB shaft, which was the tolerance to which 
bright-drawn bar could be purchased. With 
regard to Mr. Baty’s point about 25 per cent. 
of the firms using the British Standard, he 
had known people who replied to the ques- 
tionnaire by saying that they were using the 
B.S.I. system and who meant by that that 
they were using it when they could use it, 
but they did not hesitate to use other limits 
quite frequently when the B.S.I. table was 
not suitable. In his opinion, that was not 
using the system as a good limits system 





should be used. 


Centenary of Blackpool’s First 
Railway 


THE first railway to Blackpool was opened 
on April 29th, 1846. This was the Preston and 
Wyre Railway Company’s three-mile long 
branch from the main line of that railway at 
Poulton.. The Preston and Wyre Railway had 
been promoted in 1835 with the object of 
developing a port at the mouth of the river 
Wyre; Sir Hesketh Fleetwood, the local land. 
owner, was @ prominent supporter and the port 
still bears his name. After its opening, Preston 
to Fleetwood, in 1840 (through rail communica. 
tion was then open between London and 
Preston) a steamer service operated between 
Fleetwood and Barrow-in-Furness in connec. 
tion with the train service, and an attempt was 
also made to cater for traffic to Scotland by a 
steamer service on three days per week between 
Fleetwood and Ardrossan (and train forward to 
Glasgow). 

The Preston and Wyre line was not, however, 
a financial success, and in 1845, with the idea of 
increasing passenger traffic, an Act was obtained 
authorising the construction of branch lines 
Poulton to Blackpool and Kirkham to Lytham. 
Incidentally, these branch lines were eventually 
to become more important than the original 
main line. The traffic potentialities of the 
Blackpool line soon attracted the attention of 
the larger companies interested in the lines 

ing Preston (which was the only means of 
access to the Preston and Wyre line), and in 
1849, after some preliminary arrrangements with 
the Lancashire and Yorkshire, that company, 
along with the London and North Western, 
jointly leased the Preston and Wyre Railway. 
As traffic increased it became necessary to 
extend the Lytham line to Blackpool (in 1863), 
and in 1903 a direct line from Kirkham to 
Blackpool was opened to avoid the detour via 
Poulton or via Lytham, and a “‘ flying” junction 
was provided for up trains. It was also neces- 
sary to add two further lines between Preston 
and Kirkham. In order to increase line capacity 
a number of intermediate block sections were 
bought into use in 1934. The L. and Y. and 
L. and N.W. Companies jointly purchased the 
Preston and Wyre Railway in 1888 and thus 
after the grouping of railways it automatically 
became part of the L.M.S. 








A Small Petrol Engine 


THE range of small industrial and marine 
petrol engines made by the Coventry Victor 
Motor Company, Ltd., of Coventry, has been 
extended by the introduction of a new light- 
weight two-cylinder opposed-piston engine, 
known as the ‘‘ Midget.”” It is made in two sizes 
with cylinder capacities of 285 c.c. and 340 c.c. 
and may be arranged for either air or water 
cooling. 

In the accompanying engraving we illustrate 
one of the smaller air-cooled units, which has a 
designed output of 2-5 H.P. at 1500 r.p.m and 
a speed range from 1400 to 4000 r.p.m. At 
maximum rated speed it develops just under 
7H.P. The larger air-cooled unit has a designed 
output of 3-5 H.P. at 1500 r.p.m. and a speed 
range of from 1400 to 4000 r.p.m., when it 
develops about 7? H.P. In the smaller unit the 
cylinder bore is 55mm. and in the larger 
60 mm. The stroke in each model is 60 mm., 
and the general constructional details are similar 
in both engines. 

In designing the engines the makers have 
taken every care to combine smooth vibration- 
less running with strength and accessibility for 
maintenance and inspection. The two close- 
grained cast iron cylinders are mounted on a 
substantial non-corrosive aluminium-silicon 
alloy crankcase and have detachable aluminium 
heads of the inclined side valve type. Alumi- 
nium alloy pistons are set on nickel steel drop- 
forged connecting-rods having white metal 
big ends. The valve gear assembly is totally 
enclosed and access to both the gear and the 
shielded tappets is made rapid and easy by 
removable plates. Tappets are actuated directly 
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shaft, mounted directly over the crankshaft and 
rotating in ball bearings. The drop-forged 
crankshaft is ground all over and runs on two 
substantial ball bearings which take the com- 
pined journal and thrust loads. 

Lubrication is effected by a gear type oil 
pump mounted on the timing cover, and no 
exterior oil pipes are used, all the oil passages 
being drilled in the crankcase. An oil bypass 
system incorporates an accessible oil strainer 
with a detachable filter gauze. Pistons, gudgeon 
pins and other small moving parts are splash 
lubricated. When the engine is running at full 
load the oil pressure is maintained at between 
20 lb. and 30 lb. per square inch. 

For stationary units the engine is fitted with 
a fan fly-wheel and the cylinders are suitably 
cowled to maintain a flow of air around them. 
Provision for coupling the engine to a drive is 
made by three projecting pegs on the steel 
centre of the aluminium fly-wheel. On these 
pegs can be placed a flexible disc, to which is 

















**MIDGET’’ PETROL 


attached a three-pronged spider adapted for 
bolting to the shaft to be driven. 

The marine units have water-jacketed 
cylinders, through which water is circulated by a 
duplex vane bronze pump, mounted on the 
timing cover and driven by a coupling from 
the camshaft. These engines develop about 
1 H.P. more than the air-cooled units through- 
out their range of speeds from 1400 to 4000r.p.m. 








A Large Centreless Grinder 





A NEw centreless grinding machine which 
has been developed by the Churchill Machine 
Tool Company, Ltd., of Broadheath, near 


Manchester, is designed to take work up to 6in. 
The machine takes a grinding wheel 


diameter. 


20in. diameter, up to 8in, wide, with a control 
wheel 12in. diameter, and its general arrange- 
ment can be seen in the accompanying 
engraving. 
. The grinding wheel is carried on a nitralloy 
steel spindle running in two large diameter 
** Hydrauto”’ bearings of the makers’ own 
design. These bearings are lubricated from a 
pump mounted in an oil reservoir which, in 
addition to providing a continuous flow of 
filtered oil to the bearings also supplies the 
necessary oil for the “‘ Hydrauto ’’ system. The 
grinding wheel spindle is driven through a 
multiple endless vee belt by a motor of 15 to 
25 H.P., according to the width of wheel being 
used, and at any constant speed between 900 and 
1460 r.p.m. This driving motor is set at the 
rear of the machine and the grinding wheel head 
is fixed rigidly to the main body. 

Arranged in a self-contained unit on the top 
slide, the control wheel is driven by a 2 H,P. 
constant-speed motor, through a four-speed 
cone pulley and a three-speed gear box 
which gives it a twelve-change speed range 
from 12 to 250 r.p,m. As may be seen from the 
engraving the motor for driving the control wheel 
is mounted above the gearbox. It drives through 
the medium of a vee belt, the tension of which 
is quickly adjustable by means of a screw and 
capstan supporting the motor. As the gear box 
is housed in the casting below the motor, and is 
arranged to swivel with the control head, no 
strain is imposed on the control wheel drive. By 
incorporating the control wheel spindle, the 
wheel truing or forming device, the gear box 
and the motor drive in one unit, no efficiency in 
drive is lost with the control wheel spindle set in 
the angled position. The final drive from the 
gear box to the control wheel spindle is by silent 
chain, and the whole driving unit is spring 
tensioned. The control wheel spindle is mounted 
in pad-lubricated ‘‘ Hydrauto ”’ bearings having 
automatic adjustment, and an adjustable ball 
thrust bearing is housed at the tail end of the 
spindle. 

Truing devices are fitted to both grinding 
and control wheel heads and wheel forming 
attachments may be fitted to both heads if 
required. The grinding wheel truing device is 
motor-driven through a four-speed cone pulley 
and a worm reduction gear. The motor is 
reversible and the length of traverse of the 
truing diamond slide is governed by adjustable 
trip-dogs to suit the width of the wheel in use. 
A trip lever controls the direction of traverse of 
the slide and operates a reversing switch to 
change the direction. Final drive to the truing 
slide is through a fine thread screw which imparts 
an extremely smooth drive for wheel truing 
purposes. Traverse of the diamond over the 





wheel is constant at any speed and under all 
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CENTRELESS GRINDER 





conditions. The slide is arranged for angular 
adjustment and provision is made to carry 
former bars for the purpose of form grinding. 

A hand-operated truing device for the control 
wheel is fitted on its guard, provision being made 
for the setting up of a wheel forming device if 
required. Each truing attachment is fitted 
with micrometer index scales to permit accurate 
adjustment of the sleeves carrying the diamonds. 

The control wheel head is mounted on an 
independent slide and is adjustable through a 
screw and nut actuated by the pilot handwheel. 
One revolution of this handwheel gives a slide 
movement of }in. and the indexing is arranged 
to give readings down to 0-00025in. per division. 
The slide may be independently moved towards 
the grinding wheel by means of an in-feed lever 
placed in a convenient position for the operator. 
This lever has a fine micrometer stop graduated 
to 0-000lin. with widely spaced index readings 














FIG. 2-ARRANGEMENT FOR LINK PIN 
GRINDING 


to provide a fine adjustment for a “ sizing” 
control. 

Work rests of various types for through-feed, 
in-feed and concentric grinding are available, 
and they are mounted on an extension of the 
base slide below the control wheel. These 
workrests are designed for rapid adjustment 
and automatically to give the correct setting 
for any diameter of work. In Fig. 2 may be seen 
the arrangement of the in-feed rest for link-pin 
grinding. These pins are ground on four 
diameters and three shoulders simultaneously 
in two operations, the production rate being 900 
pins per 8-hour shift. The various wheel truing 
and forming attachments are so arranged that 


-| they may be used without necessity for removing 


work fixtures and the operator’s controls are 
conveniently grouped for rapid and easy 
manipulation. 

At the rear of the machine is an efficient swarf 
separator which operates on the centrifugal 
principle. It is part of the coolant circuit, and 
after separation the liquid is passed into a tank 
for final settlement prior to being pumped back 
into circulation by a motor-driven suds pump. 








RuHopEsiA Rartways.—The report on the future 
of Rhodesia Railways, made by Sir Harold Howitt, 
who was appointed last year as a commissioner to 
advise the United Kingdom Government, has now 
been published. Sir Harold concludes that Govern- 
ment ownership of these railways is bound to come, 
as it appears inevitable that the form of ownership 
of the Rhodesian railway system should eventually 
conform to the other African railway systems, 
which are mainly State-owned. He feels, however, 
that the time for State ownership has not yet 
arrived, and suggests that the question of Govern- 
ment acquisition should be deferred for at least 
five years, in which period the parties concerned 





should confer together. 
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The Repair and Upkeep of 
H.M. Ships and Vessels in War* 


By G. A. BASSETT, C.B., R.C.N.C.t 
(Continued from page 391, April 26th) 


SPECIAL ARRANGEMENTS MADE FOR NAVAL 
SHIPS AND CRAFT IN ASSAULT FORCES 


For the North Africa landings in late 1942 
the amount of special preparatory work re- 
quired from shipyards in the United Kingdom on 
H.M. ships and craft was not great. Whilst a 
large amount of minor repair work was carried 
out in the Mediterranean some nine ships were 
brought to the United Kingdom for permanent 
repairs, and a steady increase in the flow of all 
types of landing craft into repair ports in this 
country took place. Special bases, largely 
employing civilian labour, were set up in the 
Clyde and other areas, to deal with the main- 
tenance and repairs to minor landing craft and 
the maintenance of major landing craft. 

Prior to the Sicily landings in July, 1943, a 
large number of major landing craft were 
stiffened for the ocean passage from this 
country, and many modifications to armament 
and equipment, which were found necessary by 
experience in the earlier landings, were incor- 
porated. 

Although an increasing amount of repair 
work was carried out in the Mediterranean the 
numbers of ships and craft being returned from 
operations in this theatre continued to increase, 
and towards the end of 1943 the strain on the 
repair resources became greater with the in- 
crease of preparations for the invasion of the 
Continent. It became necessary to institute 
“* follow-on ”’ programmes for landing ships and 
craft in practically every refitting port. The 
number of landing craft in hand reached a peak 
value of approximately 300, which was about 
the maximum number which could possibly 
be dealt. with having regard to the large volume 
of other important work also in hand. The 
numbers of landing ships'in hand also started 
to increase owing to the arrival in this country 
of tank landing ships (L.S.T. (2)) from the 
U.S.A. and from service in the Mediterranean. 

About the middle of 1942, i.e., two years 
before “‘D”’-day, consideration was given to 
the question of provision for the repair of large 
numbers of landing craft to be used in effecting 
an allied landing in Western Europe. The 
docks in the southern dockyards, in the Thames, 
and at Southampton and Falmouth, were 
needed for the ships concerned, and it was 
evident that landing craft would have to be 
dealt with by hauling-up slips, tidal grids, &c. 
In 1942 there were about 220 hauling-up slips 
in Great Britain and Northern Ireland, of 
which approximately 120 were situated between 
Milford Haven and Lowestoft. They were of 
varying capacities, from small boat slips to 
slips capable of hauling up a vessel of 1,000 tons. 
They were intended to serve ship-form vessels 
and yachts, and were not suitable for the com- 
paratively broad flat-bottomed major landing 
craft which require wide cradles. 

Designs were prepared for tidal grids and 
hauling-up slips, both end-on and broadside, 
for major landing craft (L.C.I., L.C.T., L.C.G., 
&c.) up to about 500 tons, and for minor landing 
craft (up to L.C.M.) of about 20 tons. Surveys 
were conducted on the South coast and suitable 
sites were selected. Winches and cradles, &c., 
were ordered. 

As a result of two years’ sustained effort, 
7 existing slips were converted, and 41 new end- 
on slips, 9 new broadside slips, and 27 tidal 
grids were built for major landing craft. 17 
existing slips were converted, and 55 new slips 
and 9 grids were built for minor landing craft. 

Provision was thus made to accommodate 
165 major and minor landing craft at one time. 

All these facilities were available by ‘“‘D”’- 
day (June 6, 1944), except that three major 
slips had not undergone trials. 

Special provision was made at these sites for 
the necessary workshops, stores, washing, 
sanitation, and canteen facilities, air-raid 
shelters, &c., plant, compressors and pneumatic 
tools, welding sets, units of structural, engi- 


* Institution of Naval Architects, April 10th., 1946. 





neering, and electrical material and fittings, 
and stores including oxygen and acetylene. 

The repair labour for these additional slips 
and grids was provided from local repair firms 
augmented by about 350 iron workers from 
northern shipyards. The Royal Dockyards 
provided the necessary staff to supervise and 
control the work. 

It was decided, as a general principle, that 
damaged ships and craft which could make the 
passage were to return from the landing beaches 





to the United Kingdom for repairs. To patch 





H.M S.‘“‘ FIJI.” Damaged by Torpedo, September, 


craft for return to the United Kingdom, the 
following special equipment was provided :— 
eight sectional floating docks (steel) of 475 tons 
lift (from United States material); six rein- 
forced concrete floating docks of 400 tons lift. 
Special Naval working parties were detailed 
to operate these facilities in conjunction with 
special landing craft fitted with workshop 
equipment. 

The preparation of the invasion flotillas with 
their attendant escorts and covering forces, 





The British forces employed in these landing 
operations in western Europe were some 76) 
naval ships ranging from battleships to tugs, 
and over 2,000 landing craft of various types, 
Experience gained during the exercises led to 
demands for many modifications to landing 
craft to fit them for special duties in the 
assaults. Many craft also were damaged during 
exercises and training. The percentage avail. 
ability of ships and craft in assault forces on 
“D”-day was 97, a result which appeared 
beyond all hope of attainment during the 





1940. View from Dock Side, Port, Abreast the Damage 


preparatory period. In this connection it may 
be of interest to note that one of the battleships 
employed in these operations was H.M.S. 
““Warspite.”” This ship sustained bomb damage 
whilst operating in the Salerno area in Sep- 
tember, 1943. Temporary repairs were effected 
at Malta and Gibraltar Dockyards, and the 
ship was brought home for permanent repairs. 
It was not possible to carry out the extensive 
work required before the commencement of 
operation “Overlord,” and ‘ Warspite ’’ was 





TABLE V 





Auxiliary repair ships : 


“Agmeianee "... xcs ve Neues } Baltimore, U.S.A. 


** Diligence ”’ ... 
Hull repair ships : 


** Dullisk Cove ” 
** Mullion Cove ” 


...| Sunderland ... 
.| Sunderland ... 


S.R.R. (D) accommodation ships : 
‘** Lancashire ”’ ots eed eae 


: -| Liverpool 
** Southern Prince ” 


Canada ... 





Outstanding work 
Chatham and Portsmouth 


S.R.R.(D 


Name. Where converted. Completion | Displace- | Accommo- 
date. ment,tons.| dation. 
Repair ships : 
“Wayland” ... ..-| Portamouth Dockyard ...| Aug. 15, 1942 16,750 200 
** Ausonia ”’ «..| Portsmouth Dockyard ...| April 30, 1944) 19,000 200 
** Artifex ”’ ..-| Devonport Dockyard ... ..-| May 15, 1944 19,000 200 
** Alaunia ”’ ...| Devonport Dockyard ... ..| Aug. 20, 1945 19,000 200 
** Ranpura ”’ .| Portsmouth... ...  ... -| Not comp'ted — 200 


9,500 200 


(under lend-lease). June, 1945 
completed at 





ockyards June, 1945 9,500 200 
-.-| June 11, 1945 9,500 100 

.| July 24, 1945 9,500 100 

-| April 14, 1945) = 15,430 500 

.| Not comp’ted 15,030 500 











made large demands on the Royal Dockyards 
and commercial shipyards in the United 
Kingdom. 

The U.S. Navy established amphibious bases 
at Cardiff, Falmouth, Plymouth, Teignmouth, 
Dartmouth, Portland, Southampton, and Dept- 
ford. These mobile bases were well equipped 
with workshops and plant. A large part of the 
preparatory work on U.S.* manned landing 
ships and craft, as well as repairs, was dealt 
with by the U.S. authorities, and so reduced 





t Deputy Director of Dockyards, Admiralty. 





the load on United Kingdom repair capacity. 


brought out for bombarding duties in her 
damaged condition. The ship sustained further 
damage (by mine) in June, 1944, and after quick 
repairs at Rosyth was again brought out for 
bombardment duties. 

Before the load of repairs on ships and craft 
engaged in cross-channel operations had materi- 
ally been reduced, a very large volume 
of work in preparing landing ships and 
craft for operations in the Far East had to be 
undertaken. Because of the continuing pressure 
on the Southern areas this work had largely to 
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be undertaken at northern ports. To give some 
idea of the magnitude of the work on landing 
craft it is estimated that in September, 1944, 
approximately 9,000 men were engaged on 
about 250 major landing craft throughout the 
United Kingdom. The work on these craft 
destined for the Far East included fitting of 
awnings, cooling machinery, lagging and addi- 
tional ventilation, in addition to conversions to 
special types which experience had shown to be 
necessary. From July 1944 to August 1945, 425 
major landing craft had been taken in hand 
in repair yards and 284 had been completed and 
sailed from this country. 

The projected operations in the Far East also 
necessitated a large volume of work on landing 
ships of various types. Approximately 110 
landing ships of ten varieties had to be refitted, 
modified, specially equipped or converted, in 
order to cope with the arduous duties and 
climatic conditions in the Far Eastern theatre. 
With the ships it was necessary to institute a 
* follow-on” programme, e.g., it was planned 
to deal with the eighty L.S.T, (2) in five batches 
of sixteen. It is not possible to give a detailed 


picture of the magnitude of work on these land-’ 


ing ships, some of which are especially built for 
their duties. and some of which are converted 
from merchant ship types, but to fit out a 
L.S.T. (2) occupied some 150 men for about ten 
weeks, whilst the larger conversion in a L.S.I. (L) 
would employ anything up to 600 men for 
several months. 


PROVISION OF REepatr FACILITIES AFLOAT IN 
THE Far East 


For a war in the Far East it had always been 
assumed that the main British Fleet would be 
based on Singapore, and that all docking and 
repair facilities in the war area, including Hong 
Kong and some not under the British flag, 
would be at the disposal of the Commander-in- 
Chief. 

The dockyards at home and thase in the 
Mediterranean, Gibraltar, Malta are sufficiently 
well known, but it is necessary to point out that 
east of Malta and round the Indian Ocean and 
China Seas there were only the dockyards at 
Simonstown, Singapore, and Hong Kong, and 
a small storing yard with no repair facilities at 
Trincomalee, These were then practically the 
only repair bases for the support of any fleet 
waging war in the Far East. It is true there 
was a small dockyard belonging to the Royal 
Indian Navy at Bombay, and in Australia and 
New Zealand there were certain facilities for 
repairs. All these, however, were fully employed 
in maintaining and repairing their own ships. 

In view of the political situation, efforts were 
made to increase the repair capacity of both 
Singapore and Hong Kong, and by 1941 the 
labour force at these dockyards exceeded 4,000 
and 3,000 respectively. Singapore had a grav- 
ing and a floating dock each capable of taking 
all existing warships, and a smaller floating 
dock, There were considerable repair facilities 
in the commercial shipyards, including a graving 
dock which could take all cruisers and some 
aircraft carriers, and four smaller docks. At 
Hong Kong there was another cruiser dock. 
The remaining repair facilities in the eastern 
theatre were on a smaller scale. The nearest 
capital ship dock was at Durban where repair 
facilities were small. 

The loss of Hong Kong in December, 1941, 
and Singapore in February 1942, as well as the 
facilities in the Dutch East Indies, 7.e., practi- 
cally the whole of capacity for repairs and 
docking of the fleet, was a shattering blow. It 
was necessary to provide a substitute for the 
facilities lost as soon as possible, in order to 
ensure the mounting of naval operations. 

To provide dockyards or shore repair bases in 
time was impracticable. It is along and tedious 
process to set uprepair bases on shore—Singapore 
took fifteen years—but as much as possible 
was done under the very difficult circumstances 
prevailing in those dark days. Repair facilities 
afloat had to be organised, and . whilst ship- 
borne repair facilities had obvious disadvan- 
tages, they had the great virtue of mobility, a 
very great asset in such a far-flung theatre. 

When war broke out the Navy had one fleet 
fepair ship, “‘H.M.S. Resource.” Immediate 
action was taken to provide repair ships, with 


Ratings (Dockyard), who were specially re- 
cruited from the dockyards and shipyards in the 
United Kingdom to operate these repair facilities. 

Particulars of the repair ships and associated 
vessels for which provision was made are given 
in Table V on page 414. 

Whilst all these ships were not completed, it 
is interesting to note that ‘“‘ Wayland ” served 
at Kilindini, Alexandria, Mediterranean ports, 
and Trincomalee ; ‘‘ Ausonia ’’ served at Aden 
and Manus Island (Pacific); ‘“‘ Artifex ’’ served 
at Trincomalee and Leyte Island (Pacific), and 
Hong Kong. ‘‘ Dullisk Cove” had arrived in 
the Indian Ocean; and “ Mullion Cove” was 
en route to Trincomalee. 

There can be no doubt that had the war with 
Japan continued as was anticipated for, say, 
another year, the facilities provided in the Afloat 
Repair Organisation would have been fully 
extendéd. As it was, those completed rendered 
most valuable assistance in maintaining the 
efficiency of the fleet. 


(T'o be continued) 








An Experiment in the Use of 
a Standard Limit System* 
By JOHN LOXHAM, M.I.Mech.E.+ 


THE limit system recommended by the 
British Standards Institution (B.S.I.) was 
issued first in 1906 and again in 1924, under the 
title of British Standard Specification No. 164, 
‘Limits and Fits for Engineering.” The engi- 
neering industry of this country, it is contended, 
has found it impracticable to use the tables con- 
tained in these publications, and it would appear 
desirable to ascertain the reason for this strik- 
ing neglect of so important a publication. There 
are numerous instances where certain limits 
have been taken from these publications, but 
the author is not aware of a single instance 
where the B.8.I. system is the only system 
used, and it is claimed that it supplies all the 
reasonable requirements of a designing draughts- 
man engaged on ordinary commercial engineer- 
ing work. This state of affairs cannot be con- 
sidered as satisfactory and the present paper is 
put forward in the hope that it will form the 
basis of a discussion, the findings of which 
will assist the appropriate committee in making 
suitable revisions to this British Standard 
publication. 

The paper shows how a genuine attempt was 
made to use the B.S.I. system for every problem 
of design and manufacture for which standard 
limits seemed desirable, and how the system was 
modified only when it was found impracticable 
to use it in its original form. 

Reasons for Introduction of New Standard 
Limit System. It has been found that the B.8.I. 
tables do not satisfy the requirements of design- 
ing and jig and tool draughtsmen for the 
following seven reasons :— 

(i) The designer is concerned with the type 
of fit he requires. By the full use of the B.S.I. 
tables, it is possible to obtain more than 150 
different types of fit. It is neither necessary or 
desirable to use so many different types of fit 
and the natural question to ask is, Where can 
guidance be found. The few diagrams of fits 
given in B.S.I. tables are not intended to be 
standard recommendations but only examples of 
how this type of diagram can be drawn. It is 
claimed that this difficulty is overcome by the 
fact that each firm must make its own choice 
from the tables, and presumably draw up its own 
diagram of fits. There are many chief draughts- 
men who are reluctant to draw up their own 
diagram of fits, because they think it might 
place too big a restriction on design. It also 
appears to some as an unnecessary and un- 
warranted risk, and in consequence there are 
very few, if any, firms who have drawn up their 
own diagram of fits from the B.S.I. tables. 

(ii) The recommendation of a unilateral hole 
basis system is considered good, and the range 
of holes offered has been found by the author 
to be satisfactory. The range of shafts offered 
is is very large but in spite of this, it is found in 





* Institution of Mechanical Engineers, April 26th. 
Summary and Abstract. 





practice to be quite inadequate to cater for the 
requirements of ordinary commercial engineer- 
ing. The main defect is that there is no provision 
for shafts having a medium or large unilateral 
tolerence. 

(iii) There are a large number of components 
whose functional performance do not require 


them to be universally interchangeable. Such 
parts can be made cheaper and functionally 
more satisfactory if they are manufactured to a 
table of limits designed to cater for graded fits. 
The B.S.I. tables do not make this provision. 
a There are many components which are 
ed in a preliminary way such as turned 
prior to finish grinding. There is no provision 
in the B.8.I. tables for any of the several pre- 
liminary states in which parts must be gauged 
during manufacture. 

(v) The B.S8.I. tables do not provide tolerances 
suitable for high precision fits. 

(vi) The tables do not provide suitable 
tolerances for the shafts or housings to which 
ball-races are fitted. 

(vii) Bright-drawn bar, silver steel, and pre- 
cision-ground bar are used in large quantities, 
but none of the tolerances to which these 
products are made are included in B.S.I. tables. 
Strenuous efforts have been made to persuade 
the several makers of precision ground bar 
to supply this material to B.S.I. tolerances, 
but they refuse, because it is commercially 
impracticable. 

To change a limit system in any organisation 
is a big undertaking. In a large organisation, 
it is a most formidable task, and it is easy to 
understand the reluctance of firms to change 
their present system until they are assured that 
the economies which would be effected by the 
alternative system would repay the large expen- 
diture involved in a reasonably short time. A 
wise management would ask also for evidence 
to show that the recommendations of the new 
system were known to be sound because they 
had been found completely satisfactory in 
practice, also that no major alterations were 
likely to occur over a long period, that its 
recommendations were concise, easily under- 
stood, and suitable for a wide range of products. 
The tables published in British Standard Speci- 
fication No. 164 are not sufficiently developed 
to embody these quite reasonable and necessary 
qualities. 








Reports on German Industry 





Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German Industry listed 
below can be obtained from H.M. Stationery Office at the 


prices . 
No. of Post 
report. Title. free 
C.1.0.8.: 
8. d. 
XXXII-92... BrebagI Plant, Bohlen; Liquid 
Fuels from Brown Coal by Hy- 
drogenation and Fischer-Tropsch 
Processes, &c. ... = ‘s 
XXXII-106 Main Propulsion Steam Turbine, 
Machinery of German Merchant 
Vessels...° .. 7.9 
XXXIII-6 ... The Preparation ‘of Ultra ‘Clean 
Coal at the Konigin Elizabeth 
Colliery ; Essen-Frillendorf 
Mannesmannrohren Werke A.G. 0 7 
B.L.0.8.: 
25... ... ... Copper Smelting and Refining, 


particularly from Alloy Scrap 
and Residues at Zinnwerke Wil- 
helmsberg G.m.b.H., Hamburg 
40... ... ... Optical Activities at Steinheil u. 
Séhne, Miinchen; Optical Re- 
search and Production, particu- 
larly of Aircraft Optics ease Bf 
Some Phases of German Elec- 
trical Utility Practice ; Switch- 
ing Sub-stations and Power 
Plants... ... : 2 
Investigation of Koepe W. inding 
Practice in the Ruhr District of 
Germany and the Limburg Dis- 
trict of Holland; Coalfields 
Winding Machinery ase 10 
Wrought Light Alloy Plants in 
North-West Germany... 9 
Hydrofluoric Acid Vereinigte 
Flusspathgruben Gubh Stulln... 2 
German Brass and Copper Wi ire 
Industry ... 2 
The German Bichromate and 
Chrome Compound Industry . 1 


to 
te 


261 
264 


so t& © bw 


265 


C.1.0.8.: 
XXV-9 


a 


Development of Ceramic Mat- 
erials for Use in Turbine Engines 1 


a1 





{t Managing director, Sigma Instrument Company, 





accommodation ships for the Special Repair 


Ltd., Letchworth. 





XXV-17 The Electro-Chemical Prepac 


Burghausen Area 3 8 
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Industrial and Labour Notes 
Income Tax and Industry the problems shall be referred to the T.U.C.}This schedule provides for automatic increases 


Three booklets just issued by the]: 


Board of Inland Revenue on income tax allow- 
ances will undoubtedly prove of assistance to 
many firms in interpreting the Income Tax Act, 
1945. The first of these publications contains 
some explanatory notes relating to patents and 
income tax. It sets out the main features of the 
income tax law and practice in operation as from 
April 6th of this year regarding allowances in 
respect of expenditure on patent rights, and the 
taxation of sums received in respect of such 
rights. The other two booklets deal with allow- 
ances for machinery or plant and for industrial 
buildings. 

The notes explain the changes made by the 
Income Tax Act, 1945, and do not, in general, 
apply to years of assessment before 1946-47. 
It is stated that the notes have no binding 
force, and do not affect a taxpayer’s rights of 
appeal to general or special commissioners of 
income tax, or from them to the Courts, on 
points concerning his own liability to income 
tax. 


The International Labour Organisation 


The Under-Secretary of State for 
Foreign Affairs, Mr. Hector McNeil, stated 
recently that arrangements for the dissolution 
of the League of Nations and the transfer of 
certain of its functions to the United Nations 
safeguarded the position and continued exist- 
ence and work of the International Labour 
Organisation. The Organisation was, he said, 
to be brought into relationship with the United 
Nations by agreement in accordance with the 
provisions of the Charter. The twenty-first 
assembly of the League, which had just con- 
cluded its work, had approved a financial scheme 
which would not only enable the International 
Labour Organisation to maintain its activities 
unimpaired in the current year, but which, in 
addition, would facilitate its future financial 
administration. 

Furthermore, the League Assembly had 
approved the transfer of the ownership of the 
International Labour Organisation building in 
Geneva to that organisation, which would con- 
tinue to enjoy its right of user in the assembly 
hall, secretariat offices and library. Mr. McNeil 
added that the negotiations for the agreement 
bringing the International Labour Organisation 
into relationship with the United Nations were 
expected to open in New York at the end of this 
month. 


The T.U.C. and Peacetime Production 


The Trades Union Congress has now 
resumed publication of its bulletin entitled 
** What the T.U.C. is Doing,” and in the April 
issue some comments are made on peacetime 
production and on the work of the T.U.C. 
regional advisory committees. With the recon- 
stitution by the Government of the Regional 
Boards for Industry and the district committees 
of those Boards, the T.U.C. says that there are 
important tasks to: be handled by its regional 
advisory committees. In particular, they have 
been given the job of acting as a “sieve ”’ for 
production complaints and suggestions. Nobody 
wishes the Government Departments, particu- 
larly the Board of Trade, or the Regional Boards 
to have their machinery choked by the problems 
of individual factories, and the T.U.C. observes 
that as “‘ dislocations will inevitably arise here 
and there and speedy action will be needed, if 
representations are to be made, it is wise to 
ensure that they have the backing of responsible 
trade union opinion.” 

It is stressed, however, that every effort will 
still be made to settle such difficulties within 
the factory itself by referring the matter to the 
joint production committee, and, failing any 
solution at that level, by getting an agreed joint 
reference to the Regional Board by both sides 
of the joint production committee. Where 
these attempts fail, or where there is no joint 


regional advisory committee. 
Reference is made to the danger of establish- 
ing consultative machinery for the number of 
committees to grow, and eventually to overlap 
each other’s functions. The trade unions’ 
district production committees were primarily 
concerned with munitions problems, and now 
that that work has been virtually completed 
they have been disbanded. 
Safety Officers’ Training Courses 
The Royal Society for the Prevention 
of Accidents has recently issued some particu- 
lars of the training courses for safety officers, 
which it arranges in co-operation with the 
Factory Department of the Ministry of Labour 
and National Service. The courses, which are 
always residential, last for eleven days and their 
aim is to give every trainee a solid grounding 
in the basic principles and practice of accident 
prevention. Mechanical, electrical, and chemical 
hazards, industrial poisoning, the influence of 
health and psychological factors, the law and 
the human factor are all considered, as well as 
the detailed organisation of a works safety 
campaign. If the venue of the course is within 
reasonable travelling distance of London—as it 
usually is—one whole day is given to instruction 
at the Industrial Museum, Horseferry Road, 
8.W.1. 

The courses consist of twenty-four lectures by 
eighteen different lecturers, and time for dis- 
cussion is allowed at each lecture. Afterwards 
a period is set aside for the correction and fair 
copying of lecture notes. There are also various 
‘“‘ problem ”’ sesssions, in which trainees can 
take an active part. They are designed to test 
trainees’ knowledge of what has been said at 
lectures, to emphasise and amplify some of the 
more important points, and to give trainees 
essential practice in interpreting the legal 
language of the Factories Act and Orders. 

As the demand from industry for training 
facilities is considerable, the courses are, for 
the present, open only to persons, nominated 
by their employers, who are either acting or are 
about to act as full or part-time safety officers 
in factories. Full particulars are available from 
the Royal Society for the Prevention of Acci- 
dents, 52, Grosvenor Gardens, 8.W.1. 


Ford Motor Company, Ltd., and the Unions 


A new procedure agreement has been 
accepted and signed by the Ford Motor Com- 
pany, Ltd., and the executives of eleven trade 
unions. This agreement has been arrived at by 
the joint negotiating committee which includes 
members of the Ford management and leading 
executives of the unions chiefly concerned, 
supported by a T.U.C. official, and the belief is 
expressed that the new procedure will provide a 
practical basis for discussion and settlement of 
any question that may arise. 

The agreement begins with a statement that 
the unions and the company fully appreciate the 
need to achieve efficient production by all 
reasonable means, and that the national interest 
has been kept prominently in mind throughout 
the discussions. Provision is made for the 
appointment annually by the unions of up to 
seventy-five shop representatives selected from 
among the workers who are trade unionists, and 
neither the company nor the unions will recog- 
nise any other union representatives. A shop 
representative must have attained the age of 
twenty-five and have been in the company’s 
service for at least two years. A joint negotiat- 
ing committee, consisting of six company and 
six union executives, will be available to deal 
with matters which fail to be settled before 
reaching that level, and any member of this com- 
mittee may raise matters of importance which 
affect the works as a whole. 

The principles of the company’s wage struc- 
ture and avoidance of overtime have been 
accepted by the unions, and a revised wage 


over the new hiring rates after specified periods 
of service, and the unions agree that these wage 
rates can only be justified if increased produc. 
tivity approximating to pre-war efficiency js 
secured. The new wage schedules become 
effective from Monday next, May 6th, from 
which date the company will operate on a five. 
day week of forty-five hours wherever it is imme. 
diately possible. In no case will an employee 
receive a reduction in earnings, although fewer 
hours will be worked ; many employees will, in 
fact, receive higher pay. 

Any matter not disposed of through the 
established procedure may be referred by either 
party to conciliation or arbitration through the 
machinery of the Ministry of Labour, and no 
stoppage of work shall take place until any 
matter has been fully dealt with in accordance 
with the terms of the new agreement. 


Collective Bargaining 

In his address at the annual meeting 
of the International Nickel Company of 
Canada, Ltd., held in Toronto on April 24th, 
Mr. Robert C. Stanley, the chairman . and 
president, made reference to the company’s 
belief in genuine and straightforward collective 
bargaining, in fair wages, and in proper hours of 
work. 

Mr. Stanley thought that a great change 
should take place in collective bargaining. Dis- 
cussions should be conducted, he urged, in a 
calm atmosphere and not in one charged with 
artificially created emotion. The mutual 
objective of bargaining was the satisfactory 
continuation of work, and work could not go on 
in the proper spirit if management and labour 
had allowed themselves to act and speak as if 
they were bitter enemies. The employer should 
enter negotiations with his grievances and 
demands for the security and rights of manage- 
ment of his company, while the wage earner 
entered negotiations with his grievances and 
demands concerning working conditions. If 
meetings were properly conducted, Mr. Stanley 
observed, an agreement should be reached that 
would be fair to both sides, and results would be 
satisfactory and lasting. A continuation of 
strikes, together with low production and low 
profits, could lead only to unemployment and 
depression. 


London Chamber of Commerce 


The sixty-fourth annual general meet- 
ing of the London Chamber of Commerce was 
held on Tuesday last, April 30th, when Sir 
Frank Newson-Smith was elected president 
in succession to Major-General Sir Evan Gibb. 

In the course of an address to the meeting, 
the retiring president, Sir Evan Gibb, referred 
to the report drawn up by the Chamber on the 
proposals of the United States for the Inter- 
national Conference on Trade and Employment. 
These proposals, he recalled, recommended an 
undertaking that preferences, when once reduced 
or eliminated, should not again be raised or 
imposed, but, he said, no such provisions were 
made regarding tariff reductions. Sir Evan 
contended that it was the imposition or sudden 
raising of a tariff rate which produced the most 
disturbing effect on international trade. The 
probability that this would occur should imports 
increase was, in itself, a deterrent to the expendi- 
ture of time and money in increasing exports, 
and the development work of years might 
be undone by a stroke of the pen. 

Sir Evan said that the Chamber was con- 
vinced that a flourishing trade between Empire 
countries made each and all of them more 
prosperous and better markets for the outside 
world. It was an entire misconception to 
suppose that a large inter-Imperial trade was, 
in some way, inimical to the trading interests 
of other nations. On the contrary, many parts 
of the Empire would, without Imperial Prefer- 
ence, speedily become distressed areas and 
would cease to be markets either for the goods 





schedule submitted by the company for various 





production committee, it has been agreed that 


groups or grades of workers has been adopted. 


of this country or for those of any other. 
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French Engineering News 


(From our French Correspondent) 
Paris, April 27th. 


The French electrical equipment programme 
js divided into two main sections. The first, 
dealing with hydraulic production, foresees an 
increase in capacity to 14-2 milliard kWh, 
which will be achieved in three stages. After 
1949 further barrages will need to be con- 
structed in order to maintain the increased pro- 
duction which will then be 2-5 milliard kWh a 


ear. 
: The actual thermic capacity is 2,200,000 kWh 
and is expected to be 2,800,000 kWh for the 
winter 1947-8. Power installations totalling 
400,000 kWh will be imported, and in three 
years it is hoped to replace certain installations 
with new ones, producing about 1,200,000 kWh. 
The plants will be further developed to keep 
pace with hydraulic equipment. 

It is expected that consumption will rise to 
38 milliard kWh in about ten years, and this 
will be supplied by 24 milliards of hydraulic 
energy and 14 milliards thermic ; 3000 kiloms. 
transmission line will be necessary. The capital 
to be spent on imports is estimated at 4 milliard 
500 million francs at the 1939 value. 

* * * 

The French housing reconstruction pro- 
gramme is a partial one for the two years 
1946-47, due to uncertainty of available 
resources. The main items in the programme 
concern the demining of areas, particularly in 
Normandy; the clearance of rubble; the 
repairing of 300,000 to 600,000 damaged build- 
ings; the erection of provisional dwellings ; 
the reconstruction of industrial or commercial 
buildings ; the reconstruction of 10 to 20 per 
cent. of public buildings; and the repair of 
roads. As regards roads, in two years 5000 
kiloms. of provisional and 1250 kiloms. of 
permanent highways, together with water and 
gas pipes, will be laid. The upkeep of buildings, 
abandoned during the war and the demolition 
of slums also form parts of the plans. Cost will 
be between 8 and 15 milliard francs, 

* * * 

The transport programme envisages the 
improvement of stations and construction of 
depots as well as increasing rolling stock. 
Orders for electric and steam locomotives have 
been placed with America and Canada, as well 
as French constructors, and an expansion in 
available passenger and goods wagons is also 
envisaged. Passenger services are gradually 
being increased. 

The re-equipment of the machine tool industry 
is considered of great importance, since it 
touches on so many other industries. In 1939, 
France had about 590,000 machine tools 
averaging twenty-five years old, 50,000 over 
fifty years, and 370,000 more than twenty 
years old. The industry was split up into 345 
businesses, mostly small or medium, employing 
12,000 workers. Thirty-five thousand tons of 
metal were used, producing 15,000 machines 
valued at 800 million francs. The programme 
will replace 265,000 of the oldest machines with 
140,000 manufactured in France, 85,000 from 
Germany, and 40,000 imported. Firms selected 
in France will have to specialise. The estimated 
cost is 70 milliard francs. 

* * * 

Nationalisation of the gas and electricity 
undertakings in France will not be centralised 
as originally intended, but will be carried out 
by the Electricite de France and Gaz de France, 
profits from one compensating deficits on the 
other. Gas and electricity production by the 
S.N.C.F. and the nationalised coal mines will 
remain the property of the two services and will 
be managed by a mixed committee, to be 
nominated by decree. 

Gasworks producing less than 6 million cubic 
metres annually between 1942 and 1943 and 
electricity plants supplying less than 12 million 
kWh a year in the same period are left out of 
the scheme, but they are prohibited from 
increasing production to more than 7 million 
cubic metres and 15 million kWh, respectively. 
A simple decree could then bring them into the 
scheme. 


Notes and 


Memoranda 


—————_»——_—_ 


Rail and Road 


Moror VEHICLE PRODUCTION IN AUSTRALIA.— 
An announcement was recently made by the 
Australian Resident Minister in London that British 
motor vehicles are to be produced in Australia, 
following the acquisition of a war plant by the 
Rootes Group. The plant is situated at Fisher- 
men’s Bend, South Melbourne, Victoria, and was 
built during the war for the production of tanks. 


An L.M.S. Brancn SrERvice.—The London, 
Midland and Scottish Railway’s passenger train 
service between Whitehaven and Sellafield, via 
Egremont, which was suspended in January, 1935, 
is being restored with the introduction of the new 
summer time-table on May 6th, 1946. On and after 
that date the intermediate stations of Moor Row, 
Woodend, Egremont, and Beckermet will again 
deal with passenger train traffic. 


Roap TRANSPORT NATIONALISATION.—A con- 
ference of national trade associations, convened 
by the British Road Federation, the Traders’ Road 
Transport Association, and the Mansion House 
Association, will be held at the Central Hall, West- 
minster, S.W.1, on Tuesday next, May 7th, at 
10.30 a.m. The subject of road transport nationali- 
sation is to be discussed, and Lord Teynham, 
Chairman of the Non-Party Roads Group in the 
House of Lords, will preside. 


Courses FOR Rartway BOILER OPERATIVES.— 
Following the success of courses organised in 
London for London, Midland and Scottish Railway 
personnel employed in the operation of central 
heating appliances, arrangements have now been 
made for similar training to be given at other 
centres. Instruction is being given at Leeds and 
at Birmingham, where staff from the G.W. Railway 
will join in, a course will be given from May 5th 
to l7th. In Scotland a two-weeks’ course for 
L.M.S. operatives to be held in Glasgow from May 
20th will be followed by another, starting on June 
3rd, in Edinburgh for employees of the, L.N.E. 
Railway. Engineers and stoker demonstrators of 
the Ministry of Fuel and Power give the lectures and 
practical demonstrations. 


Tue Fortx Bripce.—Repair work on the Forth 
Bridge was begun during last week end. This is the 
second time only since the bridge was opened that 
major repairs have been undertaken. The ends of 
all the main girders of the approach viaducts are 
now to be given attention. The work consists of 
reconditioning the girder bearings and strengthening 
them in accordance with modern practice, as well 
as replacing the cast iron bedplates on the tops of 
the piers with cast steel bedplates of modern design. 
The work will, it is hoped, be completed before the 
end of 1947. Although there will be the least 
possible interference with rail services, the lines 
over the bridge will have to be closed to traffic from 
midnight on Saturday to 10 a.m. each Sunday and 
for two periods of four hours in midweek. At all 
times trains will require to travel over the portion 
of the bridge under repair at a greatly reduced 


speed. 


Air and Water 


Great Lakes Freicut SeRvIcE.—It is reported 
that regular fast freight services are to be maintained 
by the Canada Steamship Lines during the new 
season of Montreal navigation. Ports of call on the 
Great Lakes include Port Arthur and Port William, 
from which traffic is transferred to the railway 
companies for all points in Western Canada. 


ENNERDALE WaTER SCHEME.—The Cumberland 
County Council has been asked to approve a scheme 
for additional water supplies from Ennerdale Lake 
to meet the needs of industries already established 
or likely to be established in the Whitehaven area. 
The scheme also provides for the increase of the 
existing general supply of water. 


H.M.S. ‘‘ Trrumpx.”—The light fleet carrier, 
H.M.S. ‘‘ Triumph,” constructed by R. and W. 
Hawthorn, Leslie and Co., Ltd., at its Hebburn 
yard, has now been commissioned and is proceeding 
on her official sea trials. The ship is one of the light 
fleet aircraft carriers provided for in the 1942 Naval 
programme, and has a displacement of 18,300 tons, 


Rixeway Arrport.—The Manchester Corpora- 
tion and Manchester Chamber of Commerce have 
been informed by the Ministry of Civil Aviation 
that Ringway airport is to be included in the 
Government’s network of air services which are to 
be developed in the coming summer and autumn. 





It will be a link in services to Belfast, Hull, New- 
castle-upon-Tyne, and Renfrew. 


* 


INTERNATIONAL CiviL AVIATION CONFERENCE.— 
The International Civil Aviation Conference, which 
is making the international arrangements for the 
operation of civil air routes across Europe and the 
Mediterranean, opened in Paris on April 24th. 
Thirty countries are represented at the Conference, 
which is under the auspices of P.I.C.A.O., and which 
is expected to last from two to three weeks. The 
British delegation is led by Air Commodore J. G. 
Murray, Director of Operational Services, Ministry 
of Civil Aviation. 

Luoyp’s REGISTER AND THE BRITISH CORPORA- 
TION.—It is announced that the negotiations which 
were in progress between Lloyd’s Register of 
Shipping and the British Corporation Register of 
Shipping and Aircraft, as to the possibility of unit- 
ing the two classification societies, have now broken 
down. The scheme of fusion which was proposed 
by the joint negotiating committee did not secure 
the necessary measure of support from the British 
Corporation, and the issue was finally decided at an 
extraordinary general meeting of that society held 
recently, when a proposal to resume negotiations 
failed, by a considerable margin, to receive the 
required majority of votes. 


Miscellanea 


I.E.E. AnnuaL ReEport.—The Institution of 
Electrical Engineers announces that copies of the 
annual report of the Council for session 1945-46 
and of the accounts for the year ended December 
31st, 1945, to be presented at the annual general 
meeting on May 9th, can now be obtained by 
members on application to the secretary. 


ELECTRODEPOSITION MrmMoRANDUM.—A further 
memorandum on Electrodeposition has now been 
released by the Ministry of Supply. It is No. 9, 
entitled ‘‘ Machining Before and After Repair by 
Electrodeposition.”” Copies may be obtained on 
application to the Secretary of the Electrodeposition 
Technical Advisory Committee, C/O S.T.A.M., 
623, Berkeley Court, S.W. Wing, Glentworth 
Street, London, N.W.1. 

Micro-WavES AND WaveE GuIDEs.—A course of 
six public lectures on ‘‘ Micro-Waves and Wave 
Guides ”’ will be given by Professor H. M. Barlow 
at University College, Gower Street, W.C.1, on 
Tuesdays at 5.15 p.m., beginning on May 7th. The 
course will deal particularly with basic principles, 
and is intended as a first approach to the subject. 
The lectures will be open without fee or ticket to 
students of the University and others interested in 
the subject. 

SpectaL Propuction Brett FoR TRAINING.— 
To train girl workers at its Chapelhall factory, 
Vactric, Ltd., is using a special 40ft. dummy 
production belt. The women are taught thirty 
different operations, grouped into sets, each of 
which takes about two days to learn. The average 
operative is fully trained in a fortnight, and 
approximately forty girls can be taught at once. 
The company states that the chief reason for 
teaching the women all these operations is that 
they can then be used anywhere in the factory as 
the production schedule changes, or in cases of 
absenteeism. Change of job also helps to relieve 
monotony. 


American Iron ORE Propuction.—Production 
of iron ore in the U.S.A. in January varied only 
slightly from December, 1945, according to the 
Bureau of Mines, United States Department of the 
Interior. Output totalled 1,973,692 gross tons, 
compared with 1,952,307 tons in December and 
2,468,961 tons in January, 1945. Deliveries from 
mines and mills amounted to 779,003 tons, a decrease 
of 20 per cent. from December. In January, 1945, 
deliveries totalled 1,181,786 gross tons. Michigan, 
because of the preponderance of underground mines, 
was the largest producing state in January, as in 
December. Mines in the Lake Superior district 
(Minnesota, Michigan, and Wisconsin) produced 
1,207,521 gross tons, compared with 1,039,539 tons 
in December, and delivered 45,132 tons, compared 
with 57,533 tons in December. Production and 
deliveries: from this district in January, 1945, 
amounted to 1,305,418 tons and 60,489 tons 
respectively. Stocks of iron ore at mines totglled 
6,191,893 tons at the end of January, compared 
with 4,996,622 tons at the end of Décember. 
Imports of iron ore totalled 77,800 gross tons in 
January. Of this quantity, Chile supplied 48,140 
tons, Algeria 22,764 tons, France 3650 tons, and 
Tunisia 3000 tons. Very small quantities came from 
Canada, Mexico, and the United Kingdom. Pro- 
duction and deliveries from the Tofo mine, Province 
of Coquimbo, Chile, totalled 96,507 tons and 46,281 





tons respectively during January. 
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Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Association of Austrian Engineers 
Sunday, May 5th.—69, Greencroft Gardens, Hamp- 


stead, N.W.6. ‘Cosmic Rays,” L. Janossy. 
11.30 a.m. 
Chartered Surveyors’ Institution 


Monday, May 6th.—12, Great George Street, S.W.1. 
‘**Some War Experiences of a Chartered Surveyor,” 

A, R. Mais. 5.30 p.m. 
Engineers’ Guild 
Wednesday, May 15th.—Royal Sanitary Institute, 90, 
Buckingham Palace Road, 8.W.1 ‘‘ The Guild, the 
Engineer, and the Community,” J. H. Turner. 
6.30 p.m. 
Wednesday, May 29th.—Royal Society of Arts, John 
Adam Street, Adelphi, W.C.2. Annual general 

meeting. 6.30.p.m. 

Illuminating Engineering Society 
To-day, May 3rd.—BirmincHaM CENTRE: Imperial 
Hotel, Birmingham. ‘Should Artificial Tight 
Strive to Imitate Daylight ?’” E. H. Norgrove. 6 p.m. 


Institute of Economic Engineering 


Sunday, May 12th.—Lonpon Recion: Waldorf Hotel, 
Aldwych, W.C.2. ‘‘Selection and Training of 
Personnel in Industry,” Grace Ward. 2.45 p.m. 

Saturday, May 18th.—Miptanp ReEGion: Technical 
College, Coventry. ‘‘The Economics of Electro- 
Plating Processes,” N. A. Tope. 2.30 p.m. . 


Institute of Marine Engineers 

Tuesday, May 14th.—85, The Minories, E.C.3. “Air 
Preheaster Design, Construction, and Maintenance,” 

W, Crawford Hume. 5.30 p.m. 


Institution of Automobile Engineers 
Wednesday, May 15th.—Lonpon GrapvuaTEs: 12, 
Hobart Place, S.W.1. ‘The Development of the 
Motor-Cycle Cylinder Head,” P. E. Irving. 6.30 p.m. 
Institution of Civil Engineers 

Tuesday, May 7th.—Arrport SEcTION: Great George 
Street, S.W.1. Film on “ Airport Construction.” 
5.30 p.m. 

Tuesday, May 14th.—Great George Street, S.W.1. 
“* Application of Freezing Processes to Civil Engi- 
neering Works,”’ J. C. Waddington and H. Mussche. 
5.30 p.m. 

Tuesday, May 21st.—Great George Street, S.W.1. James 
Forrest Lecture. 5.30 p.m. 

Tuesday, May 28th.—RatLtway SecTIon: Great George 
Street, S.W.1. “Trend of Rolling Stock Design,” 
C. E. Fairburn. 5.30 p.m. 

Institution of Electrical Engineers 

Monday, May 6th.—Lonpon StTupENTs’ SECTION: 
Savoy Place, Victoria Embankment, W.C.2. ‘‘ D.C. 
Control Equipment on British Motor Coach Trains,” 
B. J. Prigmore. 6.30 p.m. 

Tuesday, May 7th.—N. Miptanp CENTRE: Electricity 
Offices, Whitehall Road, Leeds. Annual general 


meeting. 6 p.m. 

Wednesday, May 8th.—TransMission SEcTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ The Evolu- 
tion of the French Transmission Network,” P. M. J. 
Ailleret. 5.30 p.m. 

Thursday, May 9th.—Kingsway Hall, Ki ay, W.C.2. 
Annual general meeting. ‘“ Atoms, Electrons, and 

ineers,” T. E. Allibone. 6.30 p.m. 

friday, May 10th.—N.E. Stupents : Neville Hall, 
Westgate Road, Newcastle-on-Tyne. Annual general 
meeting. 6.30 p.m. 

Friday, May \7th.—ScottisH CENTRE : Training College 
Hall, Park Place, Dundee. ‘‘ Atoms, Electrons, and 
Engineers,” T. E. Allibone. 7.30 p.m. 

Saturday, May 18th.—N. Miptanps Stupents: Elec- 
tricity Offices, Whitehall Road, Leeds. Annual 
general meeting. 2.30 p.m. 

Wednesday, May 22nd.—Lonpon StupENTs’ SECTION : 
Savoy Place, Victoria Embankment, W.C.2. 
Annual general meeting. 6.30 p.m. 


Friday, May 24th.—MEAsSUREMENTs SecTION: Savoy 
Place, Victoria Embankment, W.C.2. “The 
Measurement of Time,” Sir Harold Spencer Jones. 
5.30 p.m. 

Institution of Factory Managers 


Saturday, May 11th.—N. Miptanp Branco: Royal 
Vietoria Station Hotel, Sheffield. ‘Man and 
Management,” Cmdr. Irving, R.N. 2.30 p.m. 


Institution of Mechanical Engineers 


To-day, May 3rd.—ArpriieD MECHANICS’ GROUP: 
_, Storey’s Gate, S.W.1. ‘‘The Design of Flanged 
Joints,’ S. Labrow. 5.30 p.m. 


Saturday, May 4th.—GrapvuatTes’ Section: Storey’s 
Gate, S.W.1. Annual general meeting. “ Surface 
Finish and its Relation to Production,” H. J. 
Weighall. 3.30 p.m. 

Friday, May 10th.—Storey’s Gate, 8.W.1. Informal 
meeting. Films of engineering interest. 5.30 p.m. 

Saturday, May 11th—N.E. Grapvates: Hartlepool 


Gas and Water Company, Victoria Road, Hartlepool. 
“Wire Drawing.” G.:D. 8. Maclellan. 


2.30 p.m. 
Conference 


screens, pumps, samplers, and strainers. 


mingham.—Publication No. 624, dealing with vertical 
washing pumps and general purpose presses for garage use. 


land.—Catalogue No. X89, on small and medium D.C. 


Institution of Production Engineers 
Saturday, May 11th.—Yorxs GrapuaTes: Great 
Northern Station Hotel, Leeds. Annual general 
meeting. 2.15 p.m. 


Wednesday, May 15th.—Preston Section: Star Paper 
Mill, Feniscowles, Blackburn. Annual general 
meeting. 7 p.m. 

Monday, May 20th.—DerrsBy Sus-Section: School of 
Art, Green Lane, Derby. Annual general meeting. 
6.30 p.m. 

Thursday, May 23rd.—WoLVERHAMPTON SECTION: 
Dudley and Staffs Technical College, Dudley. ‘‘ The 
Measurement of Surface Texture,” R. E. Reason. 
6.30 p.m. 


Institution of the Rubber Industry 

Friday, May 10th.—Grand Hotel, Birmingham. ‘“‘ The 
Future of the Rubber Manufacturing Industry,” 

A. Healey. 5.30 p.m. 


Junior Institution of Engineers 

To-day, May 3rd.—Institution of Civil Engineers, Great 
George Street, S.W.1. ‘‘ Processes of Destructive 
Hydrogenation,” R. H. Holroyd. 6.30 p.m. 
Saturday, May 18th.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2. Annual luncheon. 1 p.m, 


London Association of Engineers 

Saturday, May 4th.—Charing Cross Hotel, Strand, W.C.2. 
“* Supervision Training,” H. F. Walker. 6.30 p.m. 
Friday, May 24th.—Connaught Rooms, Great Queen 
Street, W.C.2. Anniversary Dinner. 6 p.m. 


Maudslay Society 
10¢th—Waldorf Hotel, Aldwych. W.C. 2. 
eeting followed by Luncheon. 11.30 a.m. 
N.W. Fuel Luncheon Club 


Wednesday, May 8th.—Engineers’ Club, Albert Square, 
Manchester. ‘‘ Fuels and Nationalisation,”’” W. A 
12.30 for 12.45 p.m. 


Friday, Ma 
Annual 


Bristow. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, May 3rd.—Mining Institute, Newcastle-upon- 
Tyne. ‘‘Two Aspects of the Dynamic Launching 
Problem,” C. Ridgely-Nevitt and A. R. Anderson. 
6 p.m. 


Royal Institution of Great Britain 
Friday, May 10th.—21, Albemarle Street, W.1. ‘‘ Sun- 
spots, Radio Fading, and Radio Noise,” Sir Harold 
Spencer Jones. 5.15 p.m. 


Royal Statistical Society 
Friday, May 10th.—Lonpon Srction: E.L.M.A. Light- 
ing Service Bureau, 2, Savoy Hill, W.C.2. “The 
Accuracy of Automatic Lathes,” P. J. Stanley. 
6.30 p.in. 


Women’s Engineering Society 

Wednesday, May 8th.—LonpOoN Brancu: 20, Regent 
Street, W.1. ‘‘ Women’s Work in the Air Transport 
Auxiliary,’ Miss Pauline Gower. 7 p.m. 

Thursday, May 9th.—MaNcuHESTER BraNnou : Engineers’ 
Club, Albert Square, Manchester. ** Radar.” 
6.30 p.m. 








Catalogues 





Murex Lrtp., Rainham, Essex.—Pamphlet on thermit 
welding. 

Quasi-Arc Company, Ltd., Bilston, Stafis.—Circular 
No. T.C. 641 on the “‘ Simpem ” electrode holder. 
Avcust’s Lrtp., Halifax.—tIllustrated brochure, 
entitled “‘ Foundry Mechanisation by Specialists.” 
Trmson Brotuers, Moor Street, Birmingham.— 
Illustrated brochure describing storage bins and racks. 
Rotts-Royce, Ltd., 14-15, Conduit Street, W.1.— 
Catalogue describing the 25-30 H.P. Rolls-Royce 
“ Silver Wraith.” 

ALFRED WISEMAN AND Co., Ltd., Carlisle House, 8, 
Southampton Row, W.C.1.—Illustrated catalogue of 
reduction gear units. 

Precision Bearines, Ltd., Wadsworth Road, Peri- 
vale, Greenford, Middlesex.—Leaflet on Melhuish pre- 
cision bearings for oil engines. 

A. R. Heatrucore anv Co., Ltd., Bernard Works, 
Sylvester Gardens, Sheffield, 1.—Illustrated booklet on 
guillotine knives and shear blades. 

TeEes SIDE BRIDGE AND ENGINEERING Works, Ltd., 
Middlesbrough.—Illustrated folder dealing with the 
firm’s structural steelwork activities. 

Gro. Rosson anp Co. (Conveyors), Ltd., Eclipse 
Engineering Works, Hodgson Street, Sheffield, 3.— 
Leaflet on conveyors and elevators. 

F. W. Brackett anv Co., Ltd., Hythe Bridge Iron- 
works, Colchester.—TIllustrated booklet describing water 


British TIMKEN, Ltd., Cheston Road, Aston, Bir- 
mingham; 7.—Publication No. 405—1945, dealing with 
bearing applications in the mining industry. 

Tancyes Lrp., Cornwall Works, Smethwick, Bir- 


Hartanp ENGINEERING CoMPANY, Ltd., Alloa, Scot- 


———ee 


Personal and Business 


Ow Enernes (Coventry), Ltd., has changed its 
address to Lythalls Lane, Coventry. 


Mr. A. Foce has been appointed Director of 
Research of the Motor Industry Research Aggo. 
ciation. 

THE MINIsTRY OF SUPPLY is opening a Machine 
Tool Regional Disposal Centre at G.E.C. Building, 
Kingsway, Cardiff, on May 6th. 


THE MINISTER OF CiviL AVIATION has appointed 
Mr. H. L. Newlands and Lord Rothschild to be 
members of the British Overseas Airways Corpora. 
tion. 


Mr. T. D. StatTery has been appointed to the 
permanent position of general traffic manager, 
Associated British and Irish Railways, Inc., New 
York. 


THE Hon. ALEXANDER CAMPBELL GEDDES has 
joined the boards of the Brush Electrical Engineer. 
ing Company, Ltd., Petters, Ltd., and Oil Engines 
(Coventry), Ltd. 


Mr. H. A. A. Beate, A.M.I.E.E., has left the 
South-East England transmission staff of the Central 
Electricity Board to take charge of the Bedford 
office of the Central Electricity Board. 


THE Haritanp ENGINEERING Company, Ltd., 
announces that Mr. W. Tomlin has been appointed 
works manager in place of Mr. F. Dutton, who is 
leaving to enter into business on his own account. 


GrorGE Scott anp Son (Lonpon), Ltd., and 
Ernest Scott and Co., Ltd., have changed their 
London office address to 110-120, Chandos House, 
Palmer Street, Victoria Street, S.W.1 (telephone, 
Abbey 2121). 

Mr. H. P. R. Scott has been released by the 
Ministry of Supply from the position of Director for 
Steel Castings and Drop Forgings to enable him to 
join the board of Thomas Summerson and Sons, 
Ltd., Darlington. 


Mr. RatpH AtsoPp has been appointed vice- 
chairman of the executive board of the British Tar 
Confederation. The Confederation’s offices have 
been transferred to Artillery House, Artillery Row, 
8.W.1 (telephone, Abbey 3731). 


THE Lonpon, MIDLAND AND ScortTisH Rattway 
Company announces that Mr. F. A. Pope, chief 
commercial manager, and Mr. R. A. Riddles, 
M.I. Mech. E., chief stores superintendent, have 
been appointed vice-presidents of the company. 


THE TrussED CONCRETE STEEL Company, Ltd., 
announces that Sir Duncan Watson has relin- 
quished the chairmanship owing to pressure of 
other work. He is retaining his seat on the board. 
Mr. Halford W. L. Reddish has been elected 
chairman. 


THE Lonpon, MIDLAND AND ScoTTiIsH RaiLtway 
Company announces the following appointments :— 
Mr. J. B. Halley, district engineer, Perth, in succes- 
sion to Mr. R. W. Bailey; Mr. J. O'Neill, advertis- 
ing and publicity officer, in place of the late Mr. 
Loftus Allen. 


E. H. Jones (MACHINE Toots), Ltd., announces 
the following appointments of area sales managers : 
—Mr. W. F. Wright, southern area; Mr. Bowen, 
Midlands area; Mr. F. A. Young, Lancashire and 
Yorkshire area, including North Wales; and Mr. 
R. Black, Scotland and Northern Ireland. 








Launches and Trial Trips 


Linea, motor tanker; built by Harland and 
Wolff, Ltd., for the Anglo-Saxon Petroleum Com- 
pany, Ltd.; length 446ft., breadth 54ft. 3in., 
depth 3lft.; deadweight, 9000 tons. Engines, 
Harland-B. & W. four-cycle, crosshead type, with 
six cylinders. Launch, April 16th. 


EmprreE GRENADA, motor tanker; built by 
Harland and Wolff, Ltd., for the Admiralty (M.S. 
Department); length 460ft., breadth 59ft., depth 
34ft. 10in.; deadweight, 12,000 tons. Engines, six- 
cylinder, single-acting, four-stroke, Harland-B. & W. 
type. Trial trip, April 11th. 


AURICULA, motor tanker; built by R. and W. 
Hawthorn, Leslie and Co., Ltd., for the Anglo- 
Saxon Petroleum Company, Ltd.; length 482ft. 6in., 
breadth 59ft., depth 34ft. 10in.; deadweight, 12,100 
tons. Engines, single-screw set of four-stroke airless- 
injection, of Hawthorn-Werkspoor type, develop- 
ing 3500 B.H.P. at 120 r.p.m. Launch, April 17th. 


MrrcHam, motor cargo ship; built by the 
Burntisland Shipbuilding Company, Ltd., for the 
Wandsworth and District Gas Company; length 
260ft., beadth 39ft. 6in., depth 18ft. 6in.; dead- 
weight, 2750 tons. Engines, two-cycle trunk piston, 
airless-injection British ‘‘ Polar,” with eight cylin- 








Friday, May 24th.—Storey’s Gate, 8.W.1. 
on Machinability, 


10.30 a.m. and 2.30 p.m. 


machines, and folder dealing with centrifugal pumps 
and electric machinery. ‘ 7 


ders, 340 mm. bore by 570 mm. stroke. Launch, 
April 4th. An 
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A Seven-Day Journal 


Post Office Equipment Research 


In his reply to a question in the House of 
Commons, on Friday, May 3rd, on the research 
programme connected with telephone and 
telegraphic equipment for the Post Office, Mr. 
Burke, the Assistant Postmaster-General, said 
that the Dollis Hill Station would be used to the 
full for research work. Already, he continued, 
a full programme of long and short-term work 
had been planned. A committee under the 
chairmanship of Sir Stanley Angwin, the Chief 
Engineer of the Post Office, had been set up in 
order to formulate the fundamental research 
problems in tele-communications, which would 
require investigation. This work, it was hoped, 
would lead to a common research policy, and 
would ensure that this country played a leading 
part in the communications of the world. A 
special problem which was being worked out at 
Dollis Hill was the design and construction of 
an electrically operated machine for cancelling 
stamps on letters. In sorting offices all letters 
and postcards had to be placed the right way 
up to go through the cancelling machine. The 
new machine which had been worked out would, 
Mr. Burke said, save a great deal of labour by 
placing letters in exactly the right place for 
cancelling. 


Trade between the United Kingdom 
and Norway 


Ar the annual luncheon of the Norwegian 
Chamber of Commerce, which was held in 
London at the Savoy Hotel, on Thursday, May 
3rd, under the chairmanship of the President, 
Colonel Nils H. R. Peterson, reference was made 
to means which might be adopted to foster the 
revival and expansion of Anglo-Norwegian 
trade. The principal speaker was Mr. W. G. 
Weston, Under-Secretary of the Ministry of 
Transport. He spoke of the valuable contri- 
bution which Norwegian shipping had made to 
the winning of the war, and pointed out that, 
with regard to future shipping prospects, there 
was already in this country a large sum of 
money in sterling, which represented the 
insurance moneys paid out in respect to the 
losses of Norwegian-owned ships during the 
war. That money, Mr. Weston pointed out, 
could well be spent in rehabilitating the 
Norwegian merchant fleet, by building ships in 
British yards. In most shipbuilding countries 
the available berths were already booked up 
for some time ahead, and he was of the opinion 
that an early drop in prices was unlikely. 
Undoubtedly, he went on to say, there was a 
large surplus of ships of standard war-built 
types, but of specialised ships there was a 
shortage. It was perhaps with these specialised 
types that the future of shipping was most 
concerned. In discussions about the ship- 
building facilities in this country for Norway, 
a figure of 50,000 tons for Norway’s share of 
keel laying up to the end of 1946 had been 
mentioned. That figure, he felt, would not be 
regarded as limiting the orders which Nor- 
wegian shipowners might place in this country 
if they could find British shipbuilders willing 
to accept them. 


The Severn Bridge Scheme 


REPLYING to a question in the House of 
Commons, on Thursday, May 2nd, on the 
Severn bridge scheme, Mr. G. R. Strauss, the 
Parliamentary Secretary to the Minister of 
Transport, said that during the present month 
the Minister of Transport proposed to publish 
the draft of an Order under Sections 1 and 6 of 
the Trunk Roads Act, 1946, empowering him to 
construct a bridge across the Severn, which, 
together with its approach roads, would form 
part of a new trunk road. Maps and plans of 
the bridge and of its approaches, with dimen- 
sions of spans and headways, &c., would be 
available for inspection, and after the statutory 
interval of three months a local public inquiry 
would be held, probably in September, at which 








the details of the project would be more 
particularly described. After an Order has been 
made under this statutory procedure it would be 
necessary for the Minister of Transport to 
acquire the land required for the project, and 
to invite tenders for carrying it out. The plans 
for this work were, he said, well in hand, and 
it was hoped that it would be possible for con- 
structional work on the foundations of the 
bridge to be started towards the close of the 
present financial year. 


Highway Policy 


In a statement made in the House of 
Commons on Monday, May 6th, the Minister of 
Transport outlined the policy to be adopted for 
the development of our highway system. The 
following purposes would, he said, be served. 
Promotion of safety on the highway ; improve- 
ments to assist development areas in particular, 
and industrial development generally, including 
access to ports and markets ; improved through 
communications ; rehabilitation and improve- 
ment of towns and countryside ; the redevelop- 
ment of devastated areas; improvement of 
access between the home and the workshop or 
office, and reduction of traffic congestion ; in 
the country, the promotion of efficiency of 
agriculture. There will be a ten years’ pro- 
gramme, with three stages, the first covering the 
next two years, the second, three to five years, 
and the third, six to ten years. In the first 
stage attention will be paid to the overtaking 
of the large arrears of road maintenance 
accumulated during the war, and to the repair 
of damage sustained from tank training and 
similar military activities. Dangerous points 
revealed by accident records will be dealt with. 
Postponed or closed down schemes will be 
resumed. These will include such items as the 
Crofter Counties scheme, the Dartford-Purfleet 
tunnel, and works of first priority in connection 
with development areas, including the Severn 
tunnel and the Jarrow tunnel, with their asso- 
ciated roads. Road works for the reconstruc- 
tion of devastated cities will be put in hand as 
soon as the responsible authorities have settled 
their plans. The second stage will include the 
improvement of roads including a limited 
number of motor roads, while attention will be 
paid to the reconstruction of weak bridges, and 
road work required to relieve congestion in 
London and other cities. In the last five years 
the programme will include a comprehensive 
reconstruction of the national routes, with the 
building of new roads reserved for motor traffic. 


An I.C.I. Dyestuffs Expansion Scheme 


Ir is announced that Imperial Chemical 
Industries is to spend £9,000,000 on a scheme 
of expansion in the dyestuffs branch of its 
industrial undertakings. Of this sum, approxi- 
mately £8,000,000 will be devoted to extending 
existing factories at Blackley, Trafford Park, 
Huddersfield and Grangemouth, and the 
remainder to widening the research and testing 
facilities at present largely concentrated at 
Blackley, Manchester, the headquarters of the 
dyestuffs division. This division of I.C.I. 
engages in many chemical activities far beyond 
the implications of its name, including chemo- 
therapy, the high polymer fields, rubber 
chemicals and textile auxiliaries. The present 
technical staff, apart from those required for 
manufacture and maintenance of plant, totals 
1,500, of whom more than 600 are qualified 
chemists. Of these the vast majority are, of 
course, chemists engaged on organic chemical 
research and the technologies of dyestuffs, 
textiles, rubber and other high polymers. The 
remainder is made up of people with degrees in 
physics, the biological sciences, pharmacy, 
engineering, metallurgy and mathematics. The 
scientifically trained manpower will need to be 
increased in proportion to the general: expan- 
sion. A 100 per cent. increase is the ideal 
requirement but, unless there is a radical and 





unforeseen change in the output of academically 
trained men, it is realised that no more than 
sixty per cent. will in fact be recruitable over 
the next five years. A fifty per cent. increase 
is regarded, however, as the absolute minimum. 
In order to accommodate these additional 
scientific workers, together with the unqualified 
staff required as assistants, laboratory stewards, 
and the like, and to ease the working conditions 
in laboratories already overcrowded, between 
200,000 and 250,000 additional square feet of 
laboratory space will be necessary. This will 
call for a corresponding increase of technical 
equipment for the practice of organic chemistry, 
textile, rubber and resins technology, physics, 
biology, metallurgy and chemical engineering. 
The established policy of acquiring the most 
up-to-date equipment will be continued by 
maintaining the closest contact with develop- 
ments in the fields of scientific and technological 
instrument and machine making. 


A New Crystal Palace 


At a luncheon given by the Crystal Palace 
Trustees, on Friday, May 3rd, at the County 
Hall, the winners of the competition for designs 
for the new Crystal Palace, arranged jointly by 
the Arts Council and the Trustees, were 
announced. There were in all eighty-seven 
designs offered, and the first premium of £2000 
was awarded to Mr. Herbert Jackson, 
F.R.I.B.A., and Mr. Reginald Edmonds, 
F.R.1I.B.A., of New Street, Birmingham. The 
design adopted is of -L shape, with the base 
of the L lying along the Crystal Palace 
Parade. It comprises main exhibition build- 
ings, sports halls, theatres, concert halls, and 
an amphitheatre, together with a sight- 
seeing tower, at one end, which also acts as 
a landmark. On the west side of the site 
there is to be a large stadium with accommo- 
dation for 100,000 people. It is proposed by the 
designers that the buildings should be com- 
pletely steel-framed, with reinforced con- 
crete flooring. The whole group of buildings 
can, it is stated, be prefabricated to a high 
degree, which will facilitate speedy erection. 


Jet Engine Development 


Ir was announced by Mr. Arthur Woodburn, 
the Parliamentary Secretary of the Ministry of 
Supply, on Monday, May 6th, that arrange- 
ments have been made for leading German 
aeronautical scientists to come to Great Britain 
to co-operate with British scientists in solving 
the problems of the jet engine, and further the 
advance of aeronautical science. The scientists, 
who will number about 25, all-of whom are 
anti-Nazis, will work at Farnborough, Hants, 
where they will live in a special hostel and will 
be waited on by German prisoners of war. Most 
of these scientists have been working in German 
research stations, and they will receive the same 
wages as they received there. Some of those 
who are coming to England are renowned for 
their researches in this special field. Among 
them are Professor Busemann, an expert in 
aerodynamics, Professor Ernst Schmidt, a 
specialist in gas turbines, and Dr. Encke, of 
Gottingen University, who is an expert in the 
design of an important part of the jet engine. 
Similar parties of research workers in this field 
are to go to America and Russia. In the disarm- 
ament of Germany, Mr. Woodburn said, it had 
been decided that this vital realm of research 
should not be left intact in Germany. There 
were research stations in each of the British, 
American and Russian zones, and care had to be 
taken to render them useless from the point of 
view of war. But in those stations were scien- 
tists who, in their own way were pre-eminent, 
and who, among world scientists held consider- 
able renown. Britain, America, and Russia had 
now agreed that so many of these scientists 
should go to each of the three countriés in order 
to co-operate with their own scientists, to hasten 
the development of aerodynamics, and-to solve 
the problems connected with the jet engine. 
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Transportation Training Centre, Royal 


Engineers, 


Lon moor 


No. I 


= Transportation Branch of the Corps of 
Royal Engineers has its home at Long- 
moor, Hants. It is concerned with discharg- 
ing the multifarious duties of military rail 
transport—construction, maintenance, and 
operation. A few days ago we were privileged 
to visit the Transportation Training Centre, 
R.E., at Longmoor, and we were shown by 
the Commandant, Brigadier C. A. Langley, 
the methods used to train officers, cadets, and 
other ranks in the arts and crafts of rail 
transport. 


TRANSPORTATION IN THE WaR 


When considering the work of the Centre, 
it is as well to bear in mind the achievements 
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RAILWAY 


of military rail transport in the war. Trans- 
portation grew from a few Supplementary 
Reserve Companies into a force one-third the 
strength of the whole Corps of Royal Engi- 
neers. Transportation served the military 
wherever they went,.in Europe, Africa, Asia, 
from Norway to Nigeria, from Iceland to 
Malaya. In 1939 Transportation were the 
first troops to land in France, where they 
discharged all the stores and vehicles required 
for our Forces, built marshalling yards and 
rail-served depots, and collected large stocks 
of railway material to succour our Allies and 
develop our communications. 

After the collapse of France the Middle 
East became the main centre of activity. 
There in one year the Palestine Syrian Rail- 
way was built—170 miles of very heavy con- 
struction, including a tunnel a mile long and 
many bridges. The Western Desert Railway 
from Mersa Matruh to Tobruk was extended 
at the rate of 2 miles per day. The ports of 
Egypt were developed and the Eighth Army 
was supported from El Alamein to Tunisia. 
The ports of Tobruk, Benghazi, and Tripoli 
were rapidly opened and developed. 

Again, in North Africa, Sicily, and Italy a 


culties were encountered, due to the heavy 
German demolitions, but they were sur- 
mounted, thanks largely to the use of special 
railway bridges, which had been designed 
early in the war to meet such a contingency. 
These bridges were so successful that they 
were adopted as standard by our American 
Allies. 

When the time came to assault Hitler’s 
West Wall, Transportation was again to the 
fore. The construction of “‘ Mulberry ”’ was 
largely the product of Transportation genius. 
Port repair and dock operation during the 
campaign was one of the major tasks. Rail- 
ways also played a large part in this cam- 
paign, and their operation presented a diffi- 
cult problem due to the dislocation and 
damage caused by our bomber offensive. 
However, every obstacle was overcome and 
amongst Transportation achievements were 
the bridging of the Seine, Maas, and Rhine. 

In India and South-East Asia Transporta- 








a ship’s donkey winch, driven by a steam 
boiler, provided the motive power, assisted 
by a couple of farm horses. The method of 
locomotion was to haul out a cable, fasten 
it to a tree, and then wind in on the winch, 
thus hauling the hut forward. The fastest 
time for the journey of 5 miles was one day. 

Having started off in this rather unusual 
manner, Longmoor gradually began to 
develop as a permanent home for the railway 
troops—the Eighth Railway Company, R.E., 
arriving in 1905, followed by the Tenth 
Company shortly afterwards. The standard 
gauge line to Bordon was completed in 
1907-08. Up to 1914, annual training of the 
Royal Anglesey and Royal Monmouthshire 
militia, the forerunners of the Supplemen- 
tary Reserve, was carried out on this military 
railway in co-operation with the regular 
Railway Units. 

On the outbreak of the first Great War, 
Longmoor was taken over by the Railway 
Operating Department which formed a 
depot and training establishment for all 
railway troops, although the scope of the 
training was not nearly so comprehensive as 
that carried out here during the second 
Great War. 

By 1920, the war activities of Longmoor 
were over, and the task of building up a 
peacetime transportation organisation was 





























tion played an equally important réle. Half 
the total of the Transportation Force were 
members of the Royal Indian Engineers. 
Not only was great assistance given to the 
transportation undertakings of India, but 
the Burma campaign was made possible by 
the large transportation effort combined with 
air supply. Inthe Arakan services of coastal 
vessels, creek steamers, and country craft of 
every type were supplied. In Burma an 
I.W.T. fleet was built on the Chindwin, carry- 
ing craft in sections over the mountains. 
Similarly, for the railway, locomotives were 
carried, some complete, some in sections, by 
air, road, and river, in order to keep com- 
munications going in support of the Four- 
teenth Army. 


History oF LONGMOOR 


Longmoor Camp was originally built to 
provide accommodation for troops returning 
from the South African War. These camps 
were more or less completed by May, 1903, 
and were originally occupied by infantry 
regiments. The first railway troops, the old 
Fifty-third Railway Company, R.E., arrived 
in May, 1903, not for the purpose of 
forming a training centre, but to undertake 
the movement of a number of huts from 
Longmoor to Bordon. These huts were hauled 
complete by rail, the work taking about two 
years to complete. This project was an 
ingenious railway enterprise, two 18in. gauge 
tracks at 24ft. centres being laid to carry the 





similar tale can be told. In Italy many diffi- 





trollies used for transporting the huts, whilst 
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commenced. It was clear that in any future 
war much larger transportation forces would 
be required than could be provided from 
the small nucleus of regular troops. Conse- 
quently, the Supplementary Reserve Scheme 
was authorised and the various British 
Railway Companies were asked to co-operate. 
Longmoor henceforth became not only the 
training centre for a small regular cadre, 
but also for the Supplementary Reserve 
Units which formed the core of the huge 
transportation organisation which developed 
during the recent war. This training was 
begun in 1925 and continued annually until 
the outbreak of war. 

During the period between the wars, a 
number of improvements in the training 
facilities were undertaken. The line to Liss 
was completed in August, 1933, whilst the 
Hollywater line was started as a training 
ground for the Supplementary Reserve Units. 
The workshops, running shed and yards were 
remodelled very much on the lines they are 
to-day. The Hollywater loop line was com- 
pleted and opened to traffic in June 1942. 


THE LonaMoor MILITARY RAILWAY 


In accompanying engravings we illustrate 
the L.M.R. system and reproduce a profile 
of the main line, now some eight miles in 
length and linking with the Southern Railway 
at Bordon and Liss. The main line track is 
laid with 75 lb. and 90 lb. flat-bottom rail on 
timber or concrete sleepers with stone 
ballast, and the Hollywater branch line is 
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laid with 75 lb. F.B. rail on ash ballast. The 
branch line has been lifted and re-laid many 
times as a plate-laying exercise for Railway 
Construction Companies on collective train- 
ing. All turnouts on the system are of 1 in 8 
and 1 in 12 standard military pattern. The 
maximum curvature is 15 deg., equivalent to 
6 chains radius, and the maximum gradient 
1:5 per cent., equivalent to 1 in 67. 
Naturally this railway forms the principal 
item in the Centre’s facilities for training. 


whilst most of the others were strengthened 
by introducing deeper joists and adjusting 
the abutments and piers to suit. A 300-ft. 
timber bridge on the main line was replaced 
by an embankment, the work being carried 
out by trainees without interruption to the 
operating Department, thus giving them 
excellent experience. 

Unfortunately, the geographical limits of 
the Longmoor Military Railway prevent a 
reproduction of the long hauls associated 











RUNNING SHEDS, STORES AND WORKSHOPS 


Inaugurated as a purely instructional railway 
with only a very small domestic commitment 
of freight traffic, it rapidly developed between 
1942 and 1944, and functioned as a serving line 
for Transportation Stores Sub-Depots which 
had been sited on the many suitable areas 
adjacent to the line. Hence, railway operating 
which had, prior to 1942, been a training 
expedient, became of vital importance in the 
reception and despatch of large quantities of 
strategic stores. And so the trainee blockmen, 
brakesmen and shunters, yard masters, train 
crews and traffic operators found themselves 
producing something really tangible in the 
way of results. This is considered by the 
Centre to be the best type of training—one to 
which the trainee most readily responds, and 
which gives the instructor more opportunities 
for assessing a potential tradesman’s prac- 
tical worth and in correcting mistakes. 

The increase of traffic on the system made 
greater demands on the maintenance of 
permanent way. Heavier locomotives were 
put into service, the first type being L.M.S. 
Stanier 2-8-0’s, with six-wheeled tenders— 
the precursor of the Ministry of Supply 
“ Austerity” 2-8-0’s and 2-10-0’s, and 
American “‘ Consols’”’ which arrived later. 
Due to the rather “‘ slack ” road bed, increased 
attention had to be given to the formation 
and to ballasting, whilst severe curvature, 
coupled with light 75 1b. rail kept plate- 
layers busy and gave good training. 

Although the additional track laying in 
the new stores depots was undertaken by 
Railway Construction Companies sent speci- 
ally for the work, the large earthworks 
required in levelling and draining the areas 
was undertaken by the Mechanical Equip- 
ments Section of the Centre, and proved the 
— profitable training medium for drivers 
yt 


In addition to the maintenance of increased 
route mileage, the Construction Department 
had to strengthen many of the bridges to 
carry the increased axle loadings. The 
longest bridge—98ft. span over the east end 


with lines of communication, but by using 
the Hollywater branch and a section of the 
main line as a circular track six miles in 
length, it is possible to give train crews some 
experience in handling freight trains of 1000 
tons. 

It is interesting to note that the proposal 
to use colour light signals on military rail- 
ways is to be implemented and experimental 
work has been recently undertaken on the 
Longmoor Military Railway. In the near 
future, certain sections of the railway 


An accompanying table gives some par- 
ticulars of L.M.R. construction and operation 
in the years 1939-46. 


L.M.R. Construction and Operation, 1939-46. 
Number of O.R. tradesmen trained in Rail- 


way Construction Trades ... 7320 
Number of O.R. tradesmen trained in Rail- 

way Operating Trades 12,250 
Maximum track mileage operated 70 


Maximum number of — in seein “ 
day (2. bal fase | OE 
Total number of passenger trains run... 91,000 


Total number of pegs carried 6,630,000 
Total engine miles run Oo eat 1,750,000 
Peak traffic year one “Exchange with 

8.R.,tons ... canta ene aap See 


RunniInG SHEDS AND WORKSHOPS 


The running sheds and workshops are illus- 
trated in an accompanying engraving. The 
running sheds were not built to give covered 
servicing accommodation for the number of 
locomotives in steam during the peak periods 
of traffic during the war. Nevertheless, by 
improvisation of coaling facilities, &c., all 
the demands of the traffic department were 
met and the men under training were afforded 
the opportunity of working under more or 
less active service conditions. 

In addition to maintenance of locomotives, 
rolling stock, &c., and training of workshops 
tradesmen, a great variety of experimental 
work was carried out during the war. Such 
work consisted of loading of locomotives on 
transporters and cranes, and the design and 
manufacture of slinging equipment. Steel 
bridges for the Rhine ferries were built. In 
addition, 573 2-8-0, 79 2-10-0 and 75 0-6-0 
locomotives were prepared for shipment, 
serviced and despatched overseas. The 
number of other rank tradesmen trained in 
workshop trades was 7780. 

Unfortunately, the workshops site at 
Longmoor is not so well laid out as might be 
desired, due in the main to its rather humble 
beginnings and the need for economy in 
peacetime. On the other hand, the plant 
and machinery is fairly comprehensive, and 
steps have been taken to replace older types 
of machine with more up-to-date equipment. 

It is not possible to undertake all major repair 
work on locomotives, but most of the normal 
maintenance work resulting from heavy 
service on the L.M.R. can be done. 





will be equipped with this type of signal. 


(To be continued) 








er morning session on Friday, April 

12th, opened with the following paper :— 

UNDER-WATER PAINTS AND THE FOULING 
OF SHIPS, WITH REFERENCE TO THE 
WORK OF TH MARINE CORROSION 
SUB-COMMITTEE OF THE IRON AND 
STEEL INSTITUTE AND THE ADMI- 
RALTY CORROSION COMMITTEE. 


By J. E. Harris, Ph.D., and W. A. D. ForBzs, 
R.C.N.C., Member. 

The present paper can be regarded as a sequel 
to the earlier account, “‘ The Corrosion and Fouling 
of Ships,’’ by Bengough and Shepheard (‘‘ Transac- 
tions,’ I.N.A., 1943), in that it traces the develop- 
ment of the work carried out by the Marine Corro- 
sion Sub-Committee and the Admiralty Corrosion 
Committee since the period covered by the previous 
statement. The work has considerably expanded 
during this interval of time, and has benefited by 
a closer contact with the corresponding research 
organisation in the United States, which has main- 
tained an exchange of information since December, 
1943. Much of the work done by the British 
investigators up to that time had already been 
covered by the unpublished investigations of the 
United States team, which started work long before 
the war, and it was encouraging to note that the 
conclusions arrived at were almost identical, even 
though the researches had been carried out quite 
independently. It is to be hoped that the substitu- 
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tion of an exact scientific study of the fundamentals 
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involved in the mode of action of anti-fouling coat- 
ings will enable rapid progress to be made in the 
immediate future, without recourse to the empirical 
methods on which so much of the earlier published 
work was based. 


DISCUSSION 


Dr. G. S. Baker said that on reading the 
paper one was impressed by the very con- 
siderable advance that had been made during 
the last three years in regard to anti-fouling 
and anti-corrosion. Half the problem in 
tackling fouling was to know how the fouling 
occurred. In the paper the authors had 
written with such assurance and so obviously 
correctly, of how fouling occurred, that they 
carried confidence. Half the problem there- 
fore had been solved by Professor Harris and 
his collaborators. 

The Anti-Fouling Committee, he con- 
tinued, were attacking at the weakest point, 
i.e., in the very early stages of fouling. But 
they had gone further, and had given a 
method of determining whether any paint 


would be useful in that attack. There seemed 
little doubt that paints which allowed copper 
oxide to leach out at a certain rate would 
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prevent young life attaching itself to the 
paint. The authors had spoken of a leaching 
rate of 10 microgrammes per square centi- 
metre per day as the necessary rate, and as 
constituting a reliable standard. Consider- 
ing whether such a standard could be used 
in a paint specification, whether it was a 
stable standard, Dr. Baker quoted test 

‘ results published in America and which rather 
weakened the argument. In those tests it 
was found that the leach rate varied from 
0-29 to C-16 milligrammes as the bubbling 
varied from vigorous to two bubbles per 
second. Therefore, it seemed that some 
control should be exercised in washing away 
the copper when it had got outside the paint, 
otherwise there would be odd results. Further, 
and equally important, in some tests with a 
cold plastic cuprous oxide paint, tempera- 
tures had had a very considerable effect on 
leaching rate, which had practically doubled 
when the temperature increased from 10 deg. 
to 26 deg. Cent. He nelieved that in this 
country most of the leaching rate tests were 
made at 25 deg. Cent., and in America they 
were carried out at 20 deg. Cent. The average 
sea temperature was 15 deg. Cent. in the 
Northern Atlantic. So that the leaching 
tests, both here and in America, were done 
at temperatures considerably higher than the 
average temperature of the sea water, so far 
as many of our ships were concerned. There- 
fore, he asked the authors whether those 
results with a cold plastic paint could be 
regarded as representative, and if so, did 
not their standard leaching rate require 
tying up a little more tightly ? 

Another matter in connection with the 
leach test was the treatment of the surface. 
Slime formed very rapidly, especially on a 
rosin paint, when it was in the water, and an 
infinitely thin coat of grease collected over 
the paint on the ship’s surface. So that the 
paint was leaching through the coat of slime 
and coat of grease. Those coats were removed 
by brushing the plate before the test. He 
asked if the authors considered that to be 
fair or representative of the ship, seeing that 
@ paint with such coatings would presumably 
have a lower leach rate with the slime and 
grease than without. 

Mr. J. M. Murray recalled the remark made 
before the Institution in 1935 by Dr. Mont- 
gomerie that, provided the surface of the 
steel were clean and provided the paint 
adhered to the steel, there was no problem of 
corrosion. We were now presented, said Mr. 
Murray, with a definite method of attaining 
the first requisite, t.e., by wet sand-blasting, 
and we had the implicit assurance that, if the 
second stage had not already been reached, it 
would not be long postponed. Having had 
the privilege of watching a demonstration 
of the wet sand-blasting process adopted at 
Portsmouth dockyard, he had been greatly 
impressed by the results. The vessel being 
treated was fairly ancient, and it was obvious 
that, provided reasonable care was exercised, 
all rust, scale, old paint, and other foreign 
matter were completely removed, and an 
excellent surface for the application of paint 
was obtained. Plate edges and corrosion 
pits which defied the orthodox chipping and 
brushing methods were left completely 
clean. The results attained by wet sand- 
blasting might well be investigated by ship- 
owners as well as by shipbuilders, for it 
appeared that if a merchant ship were 
treated in that way at the first dry docking, 
and then when the ship was, say, twelve to 
fifteen years old, great improvements would 
result. 

Mr. W. A. D. Forbes, replying to the dis- 
cussion, said it had always seemed that very 
large sums of money were spent in the endea- 
vour to reduce resistance to the lowest 


but that we were rather apt to quibble about 
spending a few thousand pounds on the 
experimental work necessary to produce the 
paints which would keep the ship clean. It 
was quite an important matter to keep the 
ship clean. It even affected the design of 
ships. If we could bank on having a clean 
ship’s surface when six months out of dock, 
then we could start with a smaller horse- 
power than would be necessary otherwise, 
if the criterion were that the ship should 
maintain a given speed when six months out 
of dock. Again, the saving of fuel was 
tremendous. In the United States Navy, 
whose hot plastic paint had reached a very 
high standard, it was found that, as the period 
out of dock increased, the increase in the 
number of revolutions per minute of the pro- 
pulsive machinery was practically negligible, 
whereas in the British Navy, with the paints 
used, there was quite a large increase in the 
number of revolutions required to maintain 
a given speed. 

Emphasising the importance of surface 
preparation, he said the paint manufacturers 
were very conscious indeed that what was 
required was not so much improved paints, 
but improved surfaces on which to apply 
the paints. They found themselves in a 
quandary. If they told a shipowner that, 
in order to get the best out of their paints 
he must spend a lot of money in surface pre- 
paration, they were afraid he would turn 
down their paint. He urged that a code of 
good practice for the pretreatment of ships’ 
surfaces before painting was required. 

The next paper was 


TESTS FROM THE SHIPBUILDER’S 
STANDPOINT 


By R. E. Mate, M.Eng., Associate Member 


TILT 


One of the primary functions of any warship is 
to act as a floating gun platform. The very great 
accuracy with which it is now possible to predict 
the position of the target, thanks to yet another of 
the many applications of radar, has made it more 
than ever essential that the ship should approxi- 
maté as closely as possible to a concrete gun plat- 
form ashore at the moment of firing. 

The movements of the ship as a whole (i.e., rolling 
and pitching) can be allowed for by means of 
ingenious mechanical instruments with which it is 
not the purpose of this paper to deal, but it is 
obviously essential, if the many scientific devices 
for securing accurate gunnery are to be effective, 
that the gun mountings and the director controlling 
them should be mounted at the outset on seats 
that are parallel with the datum plane of the ship, 
and therefore with one another. The amount by 
which a gun or director seat deviates from parallel- 
ism with this common plane is known as “tilt,” 
the error that can be accepted being dependent on 
the amount of tilt correction that can be applied 
to the direetor or mounting concerned. 

A detailed comparison has been carried out 
between the tilts of gun and director seats, as 
machined, and the corresponding results at tilt 
test for a series of ships built by Messrs. Yarrow 
and Co. in recent years, and the results of this 
investigation form the subject-matter of this paper. 


DISCUSSION 


Sir Stanley Goodall said it was a pity the 
paper could not have been produced before 
the war instead of after the war, but we 
could understand the reasons for that. If 
it had been produced before the war it 
would have helped very much on the pro- 
duction side to emphasise, to those respons- 
ible for the delivery of range-finders, gun 
mounters, and roll controllers, the importance 
of delivery. There was one respect in which 
the shipbuilder was partly responsible for 
the troubles that occurred when the tilt test 
was carried out. Mr. Mate had said that the 
seats should be machined late and tested 
late, and the gun mountings should be put 
in as late as possible. The shipbuilders, on 
the other hand, asked for those things to be 
delivered as early as possible, for they liked 
to know they were in the yard. Sir Stanley 


those things in the yard, the best place to 
put them was in the ship. 

On Friday afternoon, April 12th, the 
first paper was 


MERCHANT SHIPBUILDING IN CANADA 
By Joxun Rosson, B.Sc., Associate Member* 


The commencement of the late war found 
Canada’s shipbuilding facilities considerably de. 
pleted from those existing at the end of the first 
world war. In the interval between the wars very 
little building had been carried on, and the few 
skilled men still in the industry were located in the 
smal! Lake yards or in repair establishments. There 
were of course quite a number of shipyard-trained 
men scattered over the country in other industries, 
In September 1939 there were about ten building 
berths and perhaps 2000 experienced men immedi. 
ately available for the building of ships of reasonable 
size, and this capacity was set to work on smal] 
naval craft. 

In the autumn of 1940 the British Merchant 
Shipping Mission visited Canada as part of their 
tour in North America, and examined the facilities 
for the building of 10,000-ton cargo vessels, and for 
the construction of the propelling machinery. As 
a result of their report and recommendations, orders 
were placed by the British Government for a total of 
20 ships, divided among~-Burrard Dry Dock Com. 
pany, Vancouver, Oanadian Vickers, Ltd., Montreal, 
and Davie Shipbuilding Company, Lauzon, Quebec. 
The engines were ordered from Dominion Engineer. 
ing Company and Canadian Vickers, Ltd., both of 
Montreal, while the boilers were ordered from 
Dominion Bridge Company, Vancouver, and 
Canadian Vickers, Ltd., Montreal. 

Shortly afterwards this order was increased to a 
total of 26 ships, and at the same time orders were 
placed by the Canadian Government for several 
more of the same design. This was the beginning 
of Canada’s merchant shipbuilding programme, 
and the first keel was laid in April 1941. Additional 
shipyards were built, existing yards were extended 
to take care of increasing orders, and in other yards 
where the berths were too small to allow of building 
the 10,000-tonner, orders were placed for 4,700- 
tonners. Apart from a few small tankers, some 
ocean-going tugs and a recent order for coasters, 
the two basic designs above referred to, namely 
the 10,000-tonner and the 4,700-tonner, have been 
used for the whole of the merchant ship programme, 
with alterations to propelling machinery or internal 
arrangements to suit various operating conditions 
or special services. At the time of writing (April 
1945) the total number of merchant ships built or 
on order was 456, corresponding to a total dead- 
weight tonnage of just under 4,000,000 tons. 


DISCUSSION 


Mr. G. Daniel, asking what was the origin 
of the steel used in the ships, said it was 
difficult to obtain certain sections in Canada, 
and Mr. Robson had stated that it was 
necessary to go to the United States for a 
large proportion of the material. Recalling 
that during the Institution meeting reference 
had been made to notch brittleness in 
American steel, he said it would be useful to 
record whether the steel used for the ship 
shells was American or Canadian. 

The ships, of course, were 90 per cent. 
riveted. Whether or not the notch brittle- 
ness was associated with welding was not 
yet firmly established. Therefore, the ques- 
tion arose as to whether or not notch brittle- 
ness was likely to occur in the Canadian ships, 
but he believed records would show that 
there had not been any major failures due 
to that cause in Canadian ships. There had 
been a number of fractures in the deck plating 
but he believed the classification societies 
would confirm that they were in the welded 
butts of the plating and not in the plating 
itself. It was fairly well established that the 
workmanship in the case of those welded 
butts was not all that it might have been. In 
view of the green labour employed and very 
largely green supervision, Mr. Daniel sug- 
gested that the satisfactory construction of 
the ships was in very large measure due to 
the help and the useful criticism of the 
classification society surveyors, both of 
Lloyd’s and the British Corporation, who 
had assisted in the organisation and super- 
vision. Both these societies, especially in 





* Manager of the Construction Department, Wartime 
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(Canada, had done great work ; in many parts 
of the world they had done work for the 
Ministry and the Admiralty, and there was 
never any matter on which they had failed 
togive the assistance required. 

Mr. W. J. Roberts pointed out that, 
running side by side with the large merchant 
ship programme in Canada, there was a very 
considerable Admiralty programme and ‘a 
Canadian Navy programme. Hundreds of 
ships of all sorts were built, with the aid of 
unskilled labour; and on the whole it would 
be agreed that they were not bad ships. 

Whilst the rapid training of labour could 
be effected in a large mass-production system, 
probably it could not be done in shipyards 
building only two or three ships at one time ; 
there would not be time to train the men on 
one particular job quickly enough for them 
to be competent by the time the third ship 
came along. But many people were impressed 
by the fact that, whereas a man in this 
country required five or six years perhaps in 
which to learn to be a craftsman in a ship- 
yard, in Canada the men had become com- 
petent within a few months in a particular 
part of the trade. A lesson could be learned 
in England in the training of men in a shorter 
period than the five years which was con- 
sidered necessary. Obviously, if a man could 
be trained to do a job fairly well in a few 
weeks, or to do part of the complete job, it 
might be well to take a lesson from the 
Americans and Canadians; it might be 
possible to consider the revision of our own 
apprenticeship system. 

Lieut.-Commander A. Timpson, having 
been connected with the Canadian programme, 
said the training of the men was done with 
the co-operation of the technical institutes 
there in the districts with which he was 
associated, in Nova Scotia. While the yard 
was being constructed thay had trained the 
welders and riveters ready for work. 

From the time of starting the yard to the 





production of the first ship the period was 
one year, and that ship had cost 2,000,000 
dollars. After that, 24 ships were built, and 
the cost per ship was reduced to 1,200,000 
dollars in the end, which he considered was 
quite a fair showing. When riveting was 
started, one squad of men would put in 80 
rivets; at the end they were driving 2,000 
ina 10-hour day. The riveting was of pretty 
good standard in the end. 

Mr. Robson replied shortly. 

The following paper was then reaal :— 

ADMIRALTY TYPE MOTOR FISHING 
VESSELS (M.F.V’s) 
By W. J. Hott, R.C.N.C.,* 

Wirt some foreknowledge of likely requirements 
for offensive operations, the Admiralty decided in 
1942 to embark upon a large programme of building 
of small craft, and it was further decided that, as 
the small fishing boat had proved very suitable for 
Admiralty service, a proportion of the requirements 
for small craft should be met by the production of 
motor fishing vessels slightly modified in design to 
meet service requirements. It was considered that 
a suitably designed small fishing vessel, in addition 
to giving good service to the Admiralty during the 
war, would help to reduce the inevitable shortage 
of vessels in the fishing industry, if spared from 
naval service at the end of the war. The paper 
describes the designs produced and experiences in 
service. 

DISCUSSION 

Mr. E. W. Blocksidge said he did not 
think there should have been any doubt 
in the minds of the Admiralty when they 
decided that this particular type of vessel 
was to be built of wood. No doubt the initial 
desire to build them of steel was to facilitate 
the speed of construction but when the pro- 
blem was lookéd at, not from the Admiralty 
point of view, but from the point of view of 
the fishermen, a better type of boat could not 
have been built. The great difficulty, of 





course, was the supply of timber. Seasoned 
timber was out of the question during the 
war, and it would be interesting to have 
further information with regard to the effect 
of coating the timber with a surface protec- 
tion to overcome the difficulty of unseasoned 
timber. His own view was that it was abso- 
lutely necessary to coat timber in this way ; 
it must be impregnated in order to overcome 
the liability to dry rot or shrinkage. One of 
the greatest difficulties in wooden boat 
building was to get proper crooks grown the 
shape to be used as beams, &c., and he made 
an appeal to the Forestry Commission—and 
they had the money to do it now—to supply 
these crooks to boat and yacht building 
firms throughout the country, grown to shape. 
It was very much better to have grown crooks 
as they saved so much in weight. His own 
opinion was that considerable alterations 
would have to be made to these vessels if 
they were to be used commercially. 

Mr. G. Daniel referred to the method of 
insulating the outside of these vessels with 
Muntz metal and asked for further informa- 
tion regarding the statement: “‘ The outside 
of the Muntz sheeting was given coatings of a 
composition to kill galvanic action between 
the sheathing and exposed ironwork, such 
as skegs and ruffer fittings.’”’ Personally, he 
would have very great doubt as to the 
efficiency of this method. He also asked for 
information as to the behaviour of these 
vessels at sea having regard to the class of 
workmen that had to be employed—often 
house joiners—and the fact that it was 
possible to see daylight through the seams 
when the planking was first installed. 

The author, replying to the discussion, said 
generally speaking, there had not been a great 
deal of trouble due to green timber. From 
what he had seen of these boats so far, not- 
withstanding the type of labour that had to 
be employed, he believed they would turn out 
well. As to the alterations necessary to these 
boats for commercial use, the Ministry of 
Fisheries had been informed that fishermen 
were prepared to take the 614ft. M.F.V’s., 
and it would not be necessary to make serious 
alterations to the others. As to galvanic 
action, he did not think the Admiralty had 
found out more about this than anybody else. 
It was necessary to use Muntz metal when 
these boats were sent to India because the 
planking otherwise quickly became jambed 
with the teredo worm. As a practical pro- 
position it had not been possible to get 
creosote to penetrate the Douglas fir and 
therefore it was necessary to use sheathing. 
Then the trouble with galvanic action was 
experienced and a number of zinc protectors 
were put on to the iron skeg whilst protection 
was also afforded in other ways. Sheathing 
had been stripped from boats so treated and 
the condition underneath was found to be as 
good as new. 

On Friday evening the following paper was 
read :— 

FURTHER NOTES ON THE THEORETICAL 
CALCULATION OF WAVE PROFILES AND 
OF THE RESISTANCE OF HULLS 
By Monstrevur R. GuItitoton, Dr. és Se. 
Translation by W. C. S. WicLEy, M.A. 

A first paper on this subject was contributed by 
the author to the Institution of Naval Architects in 
1940 under the title, ‘‘A New Method of Calculating 
Wave Profiles and Wave Resistance of Ships.”” The 
events which occurred at this period have prevented. 
the author’s knowledge of what objections or advice 
may have been aroused by this paper. Since then 
further progress has been made, and for this reason 
it has seemed desirable to bring forward here some 
further notes on the same subject. In Part I are 
given some further notes concerning the calculation 
of resistance to motion, together with the results 
of some calculations. Part II, in a different way, 
treats the question of fine hulls of minimum resist- 
ance, a question always of interest. In Part III we 





extend the theory of the resistance of hulls. Finally, 
in Part IV, we shall try to draw provisional con- 
clusions on the application of the theory to the 
improvement of actual ship forms. 


Mr. Wigley, Professor Havelock, Dr. 
Telfer and Dr. Baker took part in the 
discussion. 

The final paper was :— 


DYNAMIC LONGITUDINAL STRENGTH OF 
SHIPS 


By J. Lockwoop Taytor, D.Sc. 


The paper is concerned, not primarily with the 
estimation of the loads and bending moments on the 
hull due to waves, but rather, as this part of the 
subject has been fairly well explored in the past, 
with the response of the hull structure regarded as 
a@ beam, to variable external forces whether arising 
in @ seaway or in other circumstances. The effect of 
periodic variation of bending moment, as in meeting 
a regular train of waves, follows on naturally from 
vibration theory, and the results can be generalised 
for a variation which is of any other character, not 
necessarily regular or periodic. An extreme case 
is the suddenly applied load or “‘ live load,”’ which, 
unlike the periodic load, excites vibrations of all 
the natural modes which have appreciable amplitude 
at the point of application, though the force 
amplitudes follow a different and slightly simpler 
law. Still more extreme is the case of a blow which 
may be regarded as the limiting example of a large 
load suddenly applied and instantaneously removed, 
as for instance due to the impact of a projectile or to 
an explosion. Here the usual bending theory proves 
hardly adequate, at any rate for the state of affairs 
immediately after the impact, in which we are pat- 
ticularly interested. Using a more complete theory, 
an approximate general solution has been obtained 
for bending moment, deflection and the other 
variables, valid for the instant following the impact. 
The approximate solution is very simple, but the 
corresponding ‘‘ exact ’’ solution, valid for a some- 
what greater interval of time, has also been studied 
mainly as a check on the author’s approximate 
expression, and to link up with the classical theory 
of bending shock due mainly to Rayleigh. 


DISCUSSION 


Dr. E. V. Telfer said it was some twenty- 
two years since Dr. Taylor read his first 
paper on the strength of ships before the 
North-East Coast Institution as a student 
member, but that paper was presented in 
such a difficult form that very few understood 
it at the time. He had referred to Taylor’s 
work in the discussion on the papers dealing 
with the investigations of the Admiralty 
Ship Welding Committee and it was quite 
evident that that Committee had not made 
‘use of Taylor’s work. For all this, however, 
Dr. Taylor was himself to blame. He seemed 
to treat the old members of his profession, 
particularly those of his own age, and train- 
ing, with probably much greater respect for 
their mathematical knowledge than they 
deserved and his classical presentation of the 
subject left thém quite bewildered. If it had 
taken twenty years for his North-East Coast 
Institution paper to sink in, as far as he 
himself was concerned, he wondered how 
long it would take for the really fine work 
put into the present paper to be appreciated. 
Here again, Dr. Taylor had made it quite 
difficult for those who would try to use his 
work professionally, and he had made it very 
difficult for them to do so straightaway. He 
therefore pleaded with Dr. Taylor to find 
some practical examples to work out and to 
include one in the discussion as finally pub- 
lished. He was sure Dr. Taylor had seen 
some of the mined ships that had occupied our 
dry docks for months on end during the war, 
and it would be extremely interesting to have 
this theory applied to them. 

Another interesting application mentioned 
in the paper was as to the behaviour of a 
structure in the way of pounding. He was 
sorry there were no representatives of the 
classification societies present to come down 
on the other side, and say which method of 
constructing the fore-end of a ship they 
prefer. One classification society liked to 





propose to consider the motion of hulls of fine 
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the structure would be sufficiently rigid to 
avoid damage. Another liked to make the 
structure forward more elastic so that it 
would “give” and not suffer such damage. 
The paper seemed to show that the more elas- 
tic structure was the best means of designing a 
ship fore-end, and from his own experience 
he would say that that was on quite the 
right lines. The further question whether 
pounding, in addition to doing local damage 
also caused structural damage, was a subject 
on which there was too little information 
available. He was quite sure there had been 
a number of cases during the past ten years 
of vessels which had disappeared at sea 


through their backs being broken, as it were, 
by the strain and pounding, and Dr. 
Taylor’s work should be valuable in throw- 
ing light on this aspect. 

Dr. Lockwood Taylor, replying to the 
discussion, remarked that he had not thought 
there was any difficulty in applying the 
formula he had given. He agreed with Dr. 
Telfer in what he had said about pounding ; 
it was the last ton that broke the ship’s back, 
At the same time, he was not sure that the 
theory set out in the paper could be used to 
support flexible structures for forward 
bottoms. He was not taking sides in that 





controversy, if there was one. 








Hatfield Memorial Lecture’ 





HE first Hatfield Memorial Lecture of the 

Tron and Steel Institute was delivered on 
Wednesday evening, May Ist, at the Insti- 
tution of Civil Engineers, Great George 
Street, London. The chair was taken by the 
President, Dr. C. H. Desch, F.R.S., and the 
lecturer was Dr. George B. Waterhouse, 
Professor Emeritus of the Massachusetts 
Institute of Technology. 

The President said that under a deed dated 
August 22nd, 1944, the University of Shef- 
field agreed to be Trustees of the fund sub- 
scribed for the purpose of establishing a 
lecture on the subject of metallurgy, or some 
other subject connected therewith, as a 
memorial to the late Dr. W. H. Hatfield, 

 F.R.S., and as a mark of appreciation of his 

distinguished work in connection with re- 
search into the qualities and uses of metals 
and allied branches of science, the lectures 
to be known as the Hatfield Memorial 
Lectures. 

This was the first of these lectures, and 
they were very fortunate in being able to 
secure Dr. Waterhouse as the first lecturer. 
Dr. Waterhouse was really a Sheffielder. He 
attended the University at about the same 
time as Dr. Hatfield and later went to 
America, where he held, for a long time, the 
position of Professor of Metallurgy at the 
Massachusetts Institute of Technology, from 
which he retired last December. 

Dr. Waterhouse then presented the lecture, 
of which we print an abstract. 





Dr. Hatfield was a native of Sheffield and 
perhaps quite naturally became interested 
in the iron and steel industry, to which he 
remained devoted all his life. As a young 
man, working in a steelworks laboratory, he 
attended evening classes at the Sheffield 
Technical College, where he studied under 
J. O. Arnold, A. McWilliam, F. Ibbotson, and 
F. K. Knowles, men of great ability and 
strong character, who had a great influence on 
him, as they had on all who attended their 
courses. Dr. Hatfield graduated and was 
awarded the highest honour, the Mappin 
Medal, in 1902, when only twenty years old. 
For the next fourteen years he was con- 
nected with John Crowley and Co., Ltd., as 
metallurgist and manager, and later as 
director, and was greatly interested in steel 
castings, cast iron, and malleable cast iron. 
He continued his scientific studies in con- 
nection with the College, which during this 
period became a part of the newly created 
Sheffield University. In 1913 he received 
the degree of Doctor of Metallurgy. Also 
during this period appeared the first of his 
very large number of papers dealing with 
iron and steel. In 1916 he was appointed 





* Iron and Steel Institute: May Ist. 


Director of the Brown-Firth Research 
Laboratories in Sheffield, succeeding Dr. 
Harry Brearley, the discoverer of the cutlery | p 
type of stainless steel. Here Hatfield found 
full scope for his interest and activities and 
continued as Director until his death in 
October, 1943. The two companies served 
by his research laboratories were merged in 
1930 to form Thomas Firth and John Brown, 
Ltd., and he later became a director of the 
company. He was also a director of one of 
the associated companies, the Firth- Vickers 
Stainless Steels, Ltd., and maintained very 
close contact with the other subsidiaries and 
with the associated American company, the 
Firth-Sterling Company, of Pittsburgh, Pa. 

Between 1916 and his death Hatfield 
published no fewer than 123 papers. 

Beginning with 1929, an increasing number 
of Hatfield’s papers dealt with steel ingots, 
corrosion, and research as regards alloy 
steels, and these were essentially reports on 
the work of important committees in which 
Hatfield was interested. No discussion on 
Hatfield’s work or its influence on metal- 
lurgy would be complete without. mention of 
these committees and the important results 
obtained. There were four main com- 
mittees, as follows :—The Heterogeneity of 
Steel Ingots, formed in 1924 ; the Corrosion 
Committee, formed in 1928 ; one on Research 
on Alloy Steels, formed in 1934; and the 
fourth was on Steel Castings Research, 
formed in 1934. Full details were given in 
the Special Report No. 29 of the Iron and 
Steel Institute, published in 1943. It was 
originally prepared by Hatfield, and various 
members who worked on individual sections, 
and was revised by Mr. K. Headjam-Morley, 
Secretary of the Institute. Hatfield was 
Chairman from the beginning of the first 
three Committees, and he was also a member 
of the Committee on Steel Castings and of 
many sub-committees. Needless to say, 
Dr. Hatfield did his full share from the 
beginning in the great task laid on technical 
men during the war. All this served as a 
background against which to point out 
Hatfield’s influence on the metallurgy of iron 
and steel. 

In the first place was the work he did on 
acid open-hearth steel making, which was the 
forerunner of the development generally 
called the physical chemistry of steel making. 
Hatfield seemed always to distrust basic 
open-hearth steel, and the main reason 
seemed to be that it could not be thoroughly 
deoxidised, and that the final product would 
not be as sound or as clean as well-made acid 
open-hearth or electric furnace steel. His 
work created great interest at the time and 
in succeeding years. 





His work on cast iron had a marked and 


important influence. It pointed out the part 
that research could play in this important 
field of metallurgy, and his book. was one of 
the pioneers in what had proved to be a very 
prolific field of literature. When Hatfield 
commenced his work, even a chemist was 
practically unknown in an ironfoundry. Irons 
were bought and sold on grade and fracture, 
and fracture was the basis of foundry mix. 
tures. The metallurgy of cast iron was now 
fairly well understood and we now knew that 
cast iron was not only an interesting material, 
but a series of materials, From one point of 
view it was steel plus graphite. The pro. 
perties of the steel could be varied according 
to the amount of combined carbon it con. 
tained, the alloys used, and the heat treat. 
ment. The influence of the graphite varied 
according to its amount, its distribution, 
and the size and shape of the graphite flakes, 
In addition, there was the important group 
of cast irons with a hard chilled surface or 
outer layer, and an interior consisting of the 
steel plus graphite combination. With the 
control of these structures well understood, 
cast iron was now used for many diverse 

, and every well-appointed foundry 
had a metallurgist and well-equipped labora. 
tory to put into application the findings of 
research—and all these people relied on the 
work of such pioneers as Hatfield. His book 
on cast iron was one of the corner-stones of 
knowledge on which foundry metallurgy was 
built, 

Beginning in 1916, Hatfield devoted his 
time to expanding the work of the Brown- 
Firth laboratories, and helping to solve the 
problems of Messrs. Brown and Firth and 
their associated companies in regard to steel 
making, and particularly steel applications. 
He, and his associates working under his 
direction, had a great influence in the field of 
corrosion-resistant steels. By means of a 
large number of carefully controlled experi- 
ments, Hatfield had a great influence on the 
wide and successful application of the 18 per 
cent. chromium and 8 per cent. nickel steel— 
*“ Staybrite ’’—and also upon a number of 
other distinct types of stainless steel, and he 
also worked out the remedy for the dangerous 
failure by intercrystalline corrosion. His 
interest and influence in regard to alloy steels 
and corrosion continued until his death, both 
in the work of his own laboratories, his 
publications, and particularly in his work 
with the Committees on Corrosion and on 
Alloy Steels. 

The important work of the Corrosion Com- 
mittee and its sub-committees had been felt 
everywhere. It was somewhat different from 
the other groups, in that it had employed a 
special staff and had maintained labora- 
tories. It had not concerned itself with the 
stainless and non-corrosive steels alone, but 
had continuously and extensively investi- 
gated the corrosion of ordinary steels, of 


wrought iron, and of the low alloy steels. ' 


Also the effects of paints and protective coat- 
ings, and anti-fouling compounds, marine 
corrosion, and the corrosion of buried metals. 

The work of the Alloy Steels Research 
Committee was fully supported by the leading 
alloy steel producers in Great Britain. One 
sub-committee devoted itself to the subject 
of gases in steel and had received international 
support in the search for standard or accepted 
methods of analysis. Another important 
sub-committee was occupied with the im- 
portant subject of hairline cracks in forgings 
and in steel generally, often referred to as 
snowflake fractures, their cause and particu- 
larly their prevention. 

The temptation to go into detail on the 
work of the main committees and their sub- 
committees must be resisted. Suffice it to 
say that under the inspiring leadership of 





various Chairmen—among whom Dr. Hat- 
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field and his fellow-worker, Dr. T. Swinden, 
must be singled out for special mention—the 
work never flagged from the beginning, but 
reached new heights of achievement with the 
passing of time. It was put on such a firm 
and secure basis that the death of these two 
great workers, and others, and even the great 
war, could not interfere with success and 
continued progress. 

At the beginning, the influence and 
activity of Dr. Hatfield were in connection 
with acid open-hearth steel making and with 
foundry metallurgy and practice. Then, at 
the age of about thirty-five, the emphasis 
began to be placed on high-grade and alloy 
steels, both their manufacture and their 
properties and applications. Hatfield’s 
interests were at first restricted to a few 
plants, but gradually they spread to others 
until, towards the end, not only Great 
Britain came within his scope, but in many 
cases the world generally. 

In concluding the lecture Dr. Waterhouse 
said the question arose: What made 
Hatfield act as he did; what were his 
“ springs of action,”’ as Shakespeare said ? 
It was impossible to answer this fully. 
During the formative years Hatfield was 
developing, consciously or not, a philosophy 
of life. During this period the motives for 
his actions were being formed. As time went 
on we saw these motives and this philosophy 
in action. As with all good workmen, they 
consisted partly in love of a task or a job 
well done. Hatfield delighted in the con- 
ception of a piece of research, in carefully 





planning the approach to the question, the 
line of attack, and the experiments to be 
carried out. Then, as the answer became 
evident, he delighted in describing the experi- 
ments and the results so that others could 
share in the work, and these he helped and 
encouraged in regard to their own problems. 
At first he thought principally of the prob- 
lems of his own plants, and the customers and 
users of those plants. Then, as time went on, 
the opportunities available to him—particu- 
larly the Research Committees—made it 
possible to consider the problems of others. 
To these problems he brought the use of all 
the tools God had given him, the love of 
study, idealism, a marvellous memory, and 
the ability to work with and influence other 
men. All of these tools he kept bright and 
keen, and with continued use they became 
even more effective. Among Hatfield’s 
ruling motives was a just and proper ambition 
to succeed in whatever task he undertook and 
a love for rewards for work well done, such 
as his well-deserved degree from his uni- 
versity, his fellowship in the Royal Society, 
his award of the Bessemer Medal. 

And so we saw Hatfield developing as the 
years went on so that when his great task 
presented itself he was ready. His interests 
and his influence covered his beloved 
country. No change of attitude or of motive 
was needed. Each demand found him ready, 
and when his appointed time arrived he 
never flinched, but went to his grave, and to 
his reward, as any of the brave heroes 
of old. 








Radio Aids to Marine Navigation 
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OST of the purely destructive forms of 

modern war devices are not readily adapt- 
able to the important process of beating our 
swords into plough shares at the end of 
hostilities, but it is gratifying to know 
that the prodigious efforts devoted to the 
development of radio and radar technique are 
destined to play a vital réle in the arts of 
peace. A very convincing illustration of this 
transition from war to peacetime usage was 
given, by a recent demonstration on H.M.S. 
* Fleetwood ” in the Solent, as a part of the 
programme for the international Meeting 
on Radio Aids to Marine Navigation which 
is being held in London from May 7th to 
22nd. H.ML.S. ‘ Fleetwood ”’ has been fitted 
out with shipborne radar, designed and built 
at the Admiralty Signal Establishment to 
comply with the U.K.R.M.T. performance 
specification issued by the Ministry of War 
Transport. Before passing on to a descrip- 
tion of the radar equipment and its operation, 
we propose, for the sake of completeness, to 
refer very briefly to some of the other non- 
radar position-fixing systems installed in 
H.M.S. “ Fleetwood.”” Such devices may 
conveniently be divided into two main 
categories: (i) Bearing systems, and (ii) 
Hyperbolic systems. 


“BEARING SYSTEMS 


The classical direction-finding method is 
represented on H.M.S. “ Fleetwood” by a 
medium frequency installation consisting of 
a fixed twin-loop aeriai mounted on the bridge 
and a receiver with a frequency range of 
40 to 1000 kilocycles per second fitted in the 
W.T. office, This apparatus can be used to 
take bearings on any suitably situated 
transmitter. Its data is presented on a 


bearing pointer and scale, making use of the 
aural minimum method of detection, and a 





corrector is installed to reduce the effect of 
the metallic masses of the ship on the 
directional accuracy of the equipment. 
Under normal conditions the accuracy attain- 
able is about +1 deg. for 50 per cent. of 
observations and +3 per cent, for 95 per 
cent. probability within ranges of 100 to 300 
miles by day and 25 miles by night. 

A second system employs a rotating 
medium frequency beacon on shore. Here a 
continuously rotating loop aerial fed from a 
C.W. transmitter emits characteristic signals 
when the zero of the polar diagram lies in 
certain specified directions. The only beacon 
of this kind in Great Britain is at Orfordness ; 
it uses a frequency of 288-5 kilocycles per 
second and a power of 1-5 kW, and the aerial’s 
speed of rotation is exactly one revolution 
per minute. Observations are taken by 
timing the interval between the character- 
istic zero marking signal and the instant of 
minimum signal strength. Both of the 
systems just described have the same order 
of range and accuracy, and the common 
advantage of requiring simple receiving 
apparatus with the characteristic that a 
separate operation is required to resolve 
an ambiguity of 180 deg. in the bearing 
determination. 

Another direction-finding method, known 
as the Consol, uses an aerial having a polar 
diagram with five pronounced loops in each 
sector, which covers 120 deg. The system 
radiates dot and dash signals, and a position 
line can be determined by counting the 
number of dot and dash elements received 
during the transmission period of one minute. 
Reference to a map overprinted with the 
Consol lattice shows that the ship is accurately 
located on one of five alternative position 
lines which are approximately 20 deg. apart. 
The ambiguity can be resolved by taking a 








rough bearing on the transmitting station 
with the D.F. loop to eliminate the four 
irrelevant position lines, the fifth line being 
the true one as established accurately by the 


count of dots and dashes. In this way two 
independently operated Consol transmitting 
stations allow a position fix to be made. The 
Consol transmitter comprises three vertical 
mast radiators spaced in line about 14 miles 
apart and fed from a central 2-kW trans- 
mitter through a control unit which dis- 
tributes power in the correct amplitude and 
phase to the three aerials, and rotates their 
field pattern electronically to give the 
the desired cycle of operations. No special 
receiving apparatus is required, and the 
standard ship’s W.T. receivers can be used. 
Consol operates on a frequency band of 200 to 
500 kilocycles per sec., with a channel spacing 
of 2 kilocycles per sec., and provides naviga- 
tional facilities up to distances of about 1500 
miles over the sea and 100 miles over the land 
under favourable conditions. The daytime 
accuracy (95 per cent. probability) is } deg. 
at the normal and 1 deg. at the edge of the 
coverage area. At night time when an appre- 
ciabje sky wave is present, the accuracy falls 














FiG. 1—-RADAR AERIAL AND PEDESTAL 


away somewhat and random errors are liable 
to appear. 


HYPERBOLIC SYSTEMS 

The navigational aid known as ‘‘ Gee”’ has 
been used by the Royal Air Force since 1942, 
and its operation depends essentially upon 
a measurement of the time interval between 
the arrival of a pulse from the “ master ” 
station and a pulse from each of two slave 
stations. Each of the three stations radiates 
a succession of pulses whose duration and 
frequency is controlled. The received pulses 
are displayed on a C. R. tube incorporating 
suitable controls for computing the time 
interval. Considering the master and one 
slave station only, all points whose distances 
from these stations respectively differ by a 
constant amount will lie on a hyperbola, and 
therefore all points at which a receiver 
registers the same time interval also lie on a 
hyperbola. For this pair of stations, there- 
fore, a family of hyperbolas can be charted, 
so that each corresponds to a definite time 
interval, and the determination of this time 
interval locates the receiver somewhere on 
one hyperbola. A similar set of hyperbolas 
exists for the master station, and the second 
slave, and the receiver can be located on one 
of these hyperbolas. The intersection of the 
two curves fixes the position of the receiver. 

The shipborne set operates in the 20 to 85 
megacycle band, all the stations in one chain 
being on the same frequency and the required 
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chain being selected by tuning the ship’s 
receiver. The transmitters radiate pulses 
of 5 microseconds duration, the repetition 
frequency being 500 pulses per second for the 
master and 250 pulses per second for the 
slaves. In the receiver the results are pre- 
sented on a C.R. tube on which pulses from 
the master and slave stations are aligned by 
the operation of control knobs and switches. 
After alignment the pulses are cleared from 
the time base and replaced by calibration 
markers. By this means two numbers are 
obtained and plotted on a chart over-printed 





FiG. 2—RADAR MAIN UNIT 


with a hyperbolic lattice, which gives a fix 
at the instant of alignment of the received 
pulses, the time of which should be noted. 
An elementary Gee system, consisting of 
only two stations covers two sectors each 
of about 120 deg. centred on the perpen- 
dicular bi-sector of the base line joining the 
stations. For surface vessels the normal 
range from any station of a chain is about 
100 miles with a transmitter aerial 300 to 
400ft. above sea level. The accuracy of 
position line is about +0-3 per cent. of range 
from the mid-point of the base line for 50 per 
cent. probability, and about +0-8 per cent. 
for 95 per cent. probability. In H.MS. 
“Fleetwood” the shipborne equipment, 
consisting of power pack receiver and indi- 
cator units, is installed in the chart house. 
The Decca navigation system is based on 
a chain of transmitting stations, comprising 
a master transmitter which controls two or 
more slaves. At present these stations 
operate in the 80 to 150 kilocycles band, 
radiating steady unmodulated C.W. with a 
transmitter power of about 2 kW. Each 
beacon works on its own frequency, the 
ratio of the slave frequency to that of the 
master being 4 to 3 or 3 to 2, and the signals 
being locked in phase. A multi-channel 
receiver measures the phase difference between 
each of the master-slave pairs of transmitters. 
This phase difference is related to the distance- 
difference between the stations and the 
receiver, so that lines of constant phase differ- 
ence will be a series of hyperbolas. There- 
fore, measurements on each pair of stations 
place the receiver on one of these hyperbolas 
or “lanes,” and a fix is obtained by deter- 
mining the intersection of two such lanes on 
@ navigational chart overprinted with the 
appropriate hyperbolic lattice. At the 


receiver the phase difference in signals from 
the pair of stations is shown on a “ deco- 
meter ”’ (or phasemeter) which is fitted with 
a geared train of counter dials calibrated to 





“Jane ” number corresponding to the number 
shown on the chart. As the ship moves the 
decometer records the change of position in 
‘Janes ”’ and fractions of ‘‘ lanes ’’ Decca is 
a continuous plotting system but its readings 
are ambiguous unless the ship’s entire course 
lies within the field of the same chain of 
stations. When a vessel enters the service 
range of a chain or in the event of temporary 
interruptions in the transmitter or failure 
of the receiver, there is at present no means 
of setting the receiver to give the correct plot. 
Work is still at the development stage on a 
system of lane identification to remove this 
ambiguity. In daytime the Decca instal- 
lation has a useful range of 300 to 1000 miles 
with an operational accuracy of approxi- 
mately 150 yards at 50 per cent. probability 
at 300 miles. The useful range is consider- 
ably reduced at night. Although the receiv- 
ing apparatus is somewhat complex it is 
completely automatic in operation. The 
multi-channel receiver which must be of high 
sensitivity is usually mounted in the chart 
house with a pair of decometers, remote 
decometers being installed on the bridge. 


SHIPBORNE RADAR 


The radar installation on H.M.S. “ Fleet- 
wood ”’ is an improved version of the experi- 
mental equipment which was subjected to a 
series of trials in H.M.S. “ Pollux ”’ carried 
out in January, 1946. These trials served to 
prove the performance specification of the 
system which was designed to provide a 
simple and compact set capable of being used 
by non-technical personnel and suitable for 
the requirements of the Merchant Navy, and 
giving a visual image (in the P.P.I.) of the 
ships position and the position of objects in 
the surrounding water. In addition the 
‘Pollox ”’ demonstration showed the effect- 
iveness of patterns of ‘ corner’’ buoys as 
an aid to pilotage in confined waters. It was 
found that the use of corner reflectors on 





FIG. 3—RADAR CHART COMPARISON DISPLAY 
UNIT 


buoys arranged in patterns resulted in an 
increased echo and reduced the possibility of 
misinterpretation of results, so that, in effect, 
the range of the equipment could be increased 
from 23 miles to 7 or 8 miles. 

The present radar installation, therefore, 
meets the required performance specification, 
but although the layout is practicable and 
compact, it is not claimed to be a production 
prototype. In the engineering details finality 
has not been achieved ; future manufacturers 





give the position of the ship in terms of the 


of such equipment will find ample scope for 











the introduction of detailed modifications to 
suit their own production methods. 

The equipment is a high-discrimination, 
3 cm. radar set built to comply with the 
U.K.M.R.T. specification in its main elec- 
trical features. There are two displays of 
navigational information; a plan-position 
indicator (P.P.I.) on the bridge, from which 
the set can be completely controlled, together 
with a chart-comparison unit in the chart 
room which allows its pictorial image of the 
surrounding water to be viewed in coincidence 
with the chart, so that an immediate position 





FiG. 4—-RADAR MAIN DISPLAY UNIT 


fix and an appreciation of the situation can be 
made. 

In its present form the installation consists 
of four units: the aerial and pedestal (Fig.1) ; 
the main unit (Fig. 2) ; the chart comparison 
unit (Fig.3), and the main display unit (Fig. 4). 

The aerial which is used for transmitting 
and for receiving the reflected signal is 
60 ins. wide, giving a beam width of 2 deg. to 
the quarter power points, and tapered 
power distribution reduces the side lobes in 
azimuth. To avoid the use of a dome, with 
its additional weight and the attendant 
deterioration of field pattern, weatherproof 
construction is used for the aerial scanner. A 
rotational speed of not less than 20 r.p.m. 
was specified for the scanner, which has been 
achieved by allowing for a speed variation of 
20 to 70 r.p.m. 

With the exception of the display appara- 
tus all the principal R.F. components are 
housed in the main unit, which is in the form 
of a ventilated steel cabinet with a roller- 
blind front. This unit is intended to be 
installed in any convenient part of the ship ; 
it need not be immediately accessible to the 
operator since the apparatus requires adjust- 
ment only at infrequent intervals. The unit 
is subdivided into four drawers with inter- 
locked handles so that the drawers can be 
opened for inspection or maintenance only 
when the apparatus is “‘ dead.’’ The bottom 
drawer contains the modulator and the 
motor-generator set, which is driven from 
the ship’s supply. The next drawer contains 
the R.F. chassis together with the trans- 
mitter. In the third drawer are the power 
pack, I.F. amplifier, sweptgain, and the T.A. 
gain control. An automatic performance 
monitor circuit, in the top drawer, has been 
introduced as a modification to the ‘‘ Pollux ” 
equipment ; it gives a convenient means, by 
the use of selector switchgear, of checking the 
performance of the various radar circuits, 
including transmitter power, receiver sensi- 
tivity, overall performance and H.T. voltages. 
The accompanying illustration shows the 





waveguide entering the top of the main unit- 
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cabinet. To avoid condensation troubles the 
remaining run of the waveguide is surrounded 
by a heater coil and lagged as can be seen from 
Fig. 1. 

The chart comparison unit illustrated in 
Fig. 3 contains the necessary display 
apparatus and at the bottom of the housing 
is the P.P.I. with a semi-reflecting mirror 
arranged so that the image of the channel 
in which the vessel is steaming can be 
superimposed on the appropriate chart. A 
bright spot at the centre of the P.P.I. display 
shows the ship’s position and a bright line 
indicates the ship’s heading at any instant. 
To ensure that the P.P.I. display is always 
correctly orientated, it is synchronised with 
the ship’s gyro-compass. In the case of ships 
fitted only with a magnetic compass, orienta- 
tion of the display is achieved by incorporat- 
ing a step-by-step transmitter control system 
(A.T.C.M.) to link the P.P.I. with the ship’s 
compass. The P.P.I. is provided with a 
continuously variable range scale from 2000 
to 7000 yards and the range of any object 
appearing on the display can be measured 
very simply and rapidly. A dimmer is fitted 
in the chart lighting circuit, so that the 
relative brightness of the P.P.I. display and 
the chart on which it is projected can be 
varied at will. 

A similar display is provided by the main 
display unit (Fig 4), which is installed on the 
bridge, except that in this instance the P.P.I. 
is viewed directly. This unit is intended for 
the use of the officer of the watch. The display 
is provided with three range scales: 2000 
yards, 15,000 yards, and 45,000 yards. 

To conclude the demonstration, H.M.S. 
“ Fleetwood ”’ carried out a “ blind ”’ run in 
the Solent and was navigated solely by radar 
for a period of 30 minutes. During the run, 
with the ship under radar control, a com- 
mentary was broadcast over the ship’s “ loud- 
hailer ’’ system so that the accuracy of the 
radar ‘‘ spotting ’’ could be verified from the 
bridge. The presence of any shipping or 
buoys that might affect H.M.S. “ Fleet- 
wood’s ” navigation were duly reported with 
precision and certainty, leaving little room 
for scepticism on the part of the observer. 
Although the conditions were, perhaps, not 
sufficiently arduous to test exhaustively the 
capabilities and limitations of the system, 
the demonstration gave convincing evidence 
of the precision that can now be achieved by 
radar navigation. 








An Auto-Pneumatic Indexing 
Drill Jig 


AN interesting little air-operated indexing 
drill jig has been designed and made under the 
supervision of Mr. C. E. Bench, in the tool room 
of the railway overhaul works of the London 
Passenger Transport Board. It automatically 
locates and clamps itself ready for the drilling 
of small copper contactor tips, and at the end 
of the drilling operation ejects the tip, clears 
itself of swarf, and re-locates the next tip 
beneath the drill. The design and arrangement 
of the jig upon a drilling machine can be seen 
in the accompanying drawing and illustration. 

The contactor tips A to be drilled are placed 
in the locating nest at the front of the jig, 
clamped on the machine table. When the drill 
spindle feed lever is retracted to its highest 
position—see Fig. 2—the plate cam B actuates 
a valve C to admit air to the back of the pneu- 
matic cylinder D. The piston-rod of this cylinder 
pulls a pawl slide E—Fig. 1—with its pivoted 
pawl F to the start of the indexing position of 
the rotating jig index plate. As the drill spindle 
is fed downwards the cam B releases a spring- 
loaded valve-operating lever which returns and 
actuates its valve to reverse the air flow from 


beneath the drill—see Fig. 1. 


carries the slide E, in which the pawl F is 
pivoted, to index the jig plate and turn it to 
bring the next tip blank into the correct position 
Correct indexing 
of the jig plate is ensured by a projection on the 





Exhaust air from the cylinder on the return 
stroke is utilised to blow away any swarf or 
chips which may have fallen into the indexing 
slots in the jig. As the indexing plate turns the 
insert holding the previously drilled tip passes 
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latch stop G engaging in one of the slots H in 
the side of the plate. At the far end of the pawl 
slide is a cam J, arranged automatically to 
open an air valve K which admits air to the 
pneumatic cylinder L. The piston-rod of this 
cylinder is forced outwards into contact with 
the tip in position to be drilled and locks it 
rigidly in position. The valve K at the same 
time supplies compressed air to another cylinder 
M, the piston of which impinges on an extension 
of the latch stop G to hold it in position during 








FiG. 2—JIG IN OPERATION 


the drilling operation against pressure from the 
indexing pawl. 

Air pressure in the cylinders L and M is main- 
tained until the valve K is released by the with- 
drawal of the pawl slide cam to the release 
position by the raising of the drill spindle feed 
lever at the end of the drilling operation. This 
raising of the drill feed lever re-starts the 
sequence of operations by imparting the index- 





the rear to the front of the piston in the cylinder 
D. The movement imparted by the piston-rod 





ing movements to the pawl slide through the 
admittance of air to the back of the cylinder D. 








FiG. 1—-ARRANGEMENT 











OF JIG 


over a hole connected to the air line and the 
blast of air ejects the tip. This blast of air also 
serves to blow the locating nest clear of swarf 
so that it is ready to reggive the next undrilled 
blank. 








Ship Repair Costs 





THE Dry Dock Owners’ and Repairers’ 
Central Council strongly refute a statement con- 
tained in the published annual report of the 
Liverpool Steam Ship Owners’ Association 
about the high cost of ship repairs in this 
country. The statement is to the effect that 
the cost of ship repairs is now at least two and a 
half times the pre-war level and that there are 
few parts of the world where it is dearer to 
repair than it is in the United Kingdom. The 
ship repairers state in reply that while con- 
ditions may still be abnormal, judged by pre- 
war standards, as is the case in most other 
industries, including shipowning, the ship- 
owners’ assertions designed to be read as 
generally applicable, are exaggerated, give a 
misleading general impression and can only 
have the most damaging effect upon the interests 
of all concerned in the British shipbuilding and 
ship repairing industry, nationally and inter- 
nationally. 

* * 

Inthis connectior we regret an errorin a leading 
article in our last issue. A sentence referring to 
the Liverpool Steam Ship Owners’ Association 
report should have read that British ship repair 
costs have become nearly the highest in the 
world and not the highest as printed. 








MABLETHORPE AND SUTTON FORESHORE DEVELOP- 
MENT.—An exhibition was held at the Royal 
Empire Society, London, on May 2nd and 3rd, of 
models, drawings, and stereoscopic aero-surveys 
of the proposed foreshore development at Mable- 
thorpe and Sutton-on-Sea, Lincolnshire. The 
scheme has been prepared for the .urban district 
council by Mr. G. A. Jellicoe, F.R.I.B.A., and the 
newly planned area includes 6 miles of coast 
between the Humber and the Wash. Mr. Jellicoe 
has based his lay-out on the existing 3}-mile stretch 
of concrete sea wall and promenade constructed by 
the Alford Drainage Board to prevent coast erosion. 
In addition to other amenities, the scheme includes 
the construction of a planetarium. Work on a 
concrete boating pool, 1 acre in extent, is to be put 
in hand almost immediately, and will, it is hoped, 
be completed by the summer of 1947. 
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Research on Internal 
Combustion Prime Movers* 


By JAMES CALDERWOOD, M.Sc.t 


THE combustion turbine, or, as it is to-day 
more usually named, the gas turbine, is an old 
idea; certainly it long preceded the recipro- 
cating internal combustion engine. Its practical 
development as an efficient prime mover might 
have been achieved much earlier had materials 
been available to withstand the high tempera- 
tures that cannot be avoided if reasonable effi- 
ciency is to be obtained. Until recently also, 
great difficulties would have been experienced 
in developing an efficient internal combustion 
tyirbine due to the low efficiency of the types of 
blower and compressor that were available ; it 
is only in recent years that blowers of reasonably 
high efficiency have been obtainable. When 
materials became available for rotors and blades 
capable of withstanding a fairly high stress for 
long periods at temperatures of 450 deg. Cent., 
the first step towards the combustion turbine 
became possible in the form of the exhaust 
turbine coupled to a pressure charging blower. 
Such machines have been working reliably and 
efficiently in service for twenty years or more. 
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Fic. 1—Comparison of Steam and Gas Turbine 
fficitencies 


This, however, was only a very small step 
towards the true combustion turbine. 

As materials became available that were suit- 
wble for still higher temperatures it became 
evident that much further development was 
possible and research was started on various 
lines by many manufacturers of internal com- 
bustion engines and turbines. The simplest and 
most immediately fruitful line of development 
was the open turbine cycle with single com- 
bustion, with or without a recuperator. Many 
machines of this type are already in service, 
but while they are apparently mechanically 
sound, the efficiency that can be obtained is 
comparatively low. This cycle has the further 
disadvantage that its efficiency falls rapidly at 
reduced loads and must still suffer this latter 
disadvantage even if it becomes possible at 
increased blade temperatures and with a very 
large recuperator, to attain a full-load efficiency 
approaching that of the reciprocating internal 
combustion engine. 

Various improvements to this simple cycle 
have already been discussed in technical papers 
and articles, and descriptions have also been 
published of a turbine with a totally enclosed 
air cycle which appears to offer advantages for 
higher power installations and in improved 
efficiency at partial loads. So far as the author 
is aware, none of these latter developments has 
yet been tried out in marine service. 

The greatest use to which the combustion 
turbine has yet been put is for the jet pro- 
pulsion of aircraft. For this service the turbine 
need have only a comparatively short life and 
thus temperatures may be used which give 





* North-East Coast Institution of Shipbuilders and 
Engineers. 
¢ Sulzer Bros., (London), Ltd. 


interesting efficiencies even with the simple 
open cycle. Such working temperatures would 
be impossible in a marine installation, the life of 
which must be 100,000 hours or more. 

About thirty years ago there was a proposal 
for a highly supercharged reciprocating internal 
combustion engine exhausting to a turbine, the 
reciprocating engine giving power only to drive 
its supercharging pump and the turbine doing 
all the useful work. The scheme was not pro- 
ceeded with as a blading and rotor material, 
even for a comparatively moderate exhaust 
temperature of 400 deg. Cent. to 450 deg. Cent. 
was not then available. Some considerable 
time later, when better blading material had 
become available, the same general scheme was 
proposed from various sources, using com- 
pressors of the free piston type or normal 
internal combustion engines to provide the 
exhaust gas, but no effective commercial develop- 
ment of any of them has yet been reported. 

The research with which this paper deals was 
started some ten years ago by the research 
department of Sulzer Brothers, Ltd., Winter- 
thiir, in order to determine practically, on com- 
mercial scale tests, the most promising lines of 
development and the possible field of applica- 
tion of exhaust gas turbines used in con- 
junction with reciprocating machines and of 
continuous combustion gas turbines. The work 
done may be divided under three main 
headings :— 

(a) Research on highly pressure charged 
reciprocating engines exhausting to turbines 
which develop a substantial part of the total 
power. 

(6) Research on reciprocating units, both 
of the normal type and of the free piston type, 
in which supercharging is carried to the stage 
where the whole of the useful output is 
developed in the exhaust gas turbine. The 
reciprocating unit used, consisting of com- 
bustion cylinders and compressors, is described 
as a “power gas producer” and the system 
is called ‘‘ the power gas process.” 

(c) Research on the development of a 
cycle for a combustion turbine to give reason- 
ably high efficiency at a moderate maximum 
temperature with recuperator and air heater 
of reasonable size. A further essential 
characteristic of such a turbine cycle, particu- 
larly for marine service, is a reasonably flat 
efficiency curve at reduced loads and the 
correspondingly reduced speeds of the pro- 
peller. 

Before describing the results so far achieved 
by the research, it may be as well to consider 
broadly, by means of a diagram, the efficiency 
that may be e d from the combustion 
turbine of the type developed from these 
researches with normal steam turbine installa- 
tions. Fig. 1 shows on a base of maximum 
turbine temperature the following thermal 
efficiency curves :— 

(i) Steam turbines and boilers, suitable for 
merchant ship work, 500 lb. to 1500 lb. per 
square inch pressure. 

(2) Steam turbines using regenerative feed 
heating and inter-stage reheating to the 
maximum possible extent. Pressures of 
500 Ib. to 2000 lb. per square inch, as fitted 
in a few large power stations. 

(3) The marine combustion turbine of the 
type developed from this research. 

The combustion turbine cycle shows no real 
advantage in efficiency over the steam turbine 
until temperatures in excess of 1100 deg. Fah. 
(600 deg. Cent.) are used, and does not compare 
with the efficiency of a heavy oil reciprocating 
engine until the temperature is approaching 
1400 deg. Fah. (750 deg. Cent.). 

It may be here recorded that the highly 
pressure charged two-stroke engine, or the free- 
piston compressor, exhausting to a turbine, 
can be expected to reach efficiencies comparable 
with, although probably somewhat lower than, 
those attained with the normal compression 
ignition heavy oil engine. 

In comparing the turbine with the recipro- 
cating engine, however it must not be forgotten 
that while the former should be able to use 
normal boiler fuel oil, the latter usually uses 
fuel oil of a better and more expensive grade. 

Although there are materials available to-day 





that will stand up to comparatively high stresses 


such as occur in a jet propulsion unit at 
temperature of 1400 deg. Fah. (750 deg. Cent.), 
these materials will only stand these conditions 
for a short life in service. 
stresses that occur in the design of turbines that 
might be considered for marine propulsion, the 
life of materials at these high temperatures js 
limited, and it is reasonably certain that no 
material to-day is available which will stand up 
to a temperature exceeding 1200 deg. Fah. for 
the 100,000 hours’ working life which is required 
from a marine turbine installation. The 
question of materials will be referred to again 
later in the paper. Having explained the 
objects of this development and shown in the 
curves of Fig. 1 the results to be aimed at, the 
work done on each of the three cycles may now 
be described. 


Hicu-PRESSURE CHARGING OF Two-STROKE 
ENGINES 


When this work was first started, the object 
in view was an increase in the specific output of 
normal types of two-stroke engines similar to, 
but greater than, that obtained with exhaust 
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Fic. 2—Combined Turbo and Reciprocating Pressure 
Charged Two-Stroke Engine 
turbo-pressure charging on four-stroke engines. 
The opposed-piston type of engine was chosen 
for the first researches. The reasons for this 

choice of engine type may be of interest. 

With the B.M.E.P. that was expected it was 
evident that even for relatively high output the 
cylinder diameter would be small. with a corre- 
spondingly high speed of rotation. With the 
single-piston loop-scavenged engine the diffi- 
culties of scavenging and the scavenging pressure 
losses increase with reduced size of cylinder ; 
the through scavenging engine, on the other 
hand, does not suffer so greatly from increased 
scavenging losses with reduced size and higher 
rotational speed and these conditions are best 
obtained in the opposed-piston type, which 
allows the greatest effective port area. With 
high revolution speeds and the increased 
maximum pressures that occur with super- 
charging, the resultant increased stresses are 
more easily catered for in the opposed-piston 
than in the single-piston engine. 

High-pressure supercharging can, however, 
be applied to the normal single-piston loop- 
scavenged type of engine, and after the early 
tests on opposed-piston types, both single and 
multi-cylinder loop-scavenged engines were 
tested with supercharging, the design suitably 
modified to meet the increased stresses. 

A considerable part of the earlier work was 
described in The Sulzer Technical Review, 
December 31st, 1941, and in Tas ENGINEER of 
July 3rd, 1942. 

One of the main difficulties of the problem lay 





in the interaction of the various factors involved, 
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ie, provision of air, combustion, thermal 
stressing, tuning of compressor, engine and 
turbine, and scavenging. This made it very 
difficult, if not impossible, to study the influence 
of changes in any one factor alone. 

In a four-stroke engine the cylinder is self- 
charging and so draws in sufficient air to start 
even When (in a pressure-charged set) the 
charging blower is at rest. In a two-stroke 
engine, on the other hand, as the cylinder is not 
self-charging, it is impossible with an exhaust 
driven turbo blower, to start the engine unless 
means are provided for a separate drive to the 
blower or some other means of scavenging the 
cylinder is used when starting up. Tests showed 
that even when this difficulty was overcome the 
exhaust turbo blower would only give enough 
air for scavenging and pressure charging when 
the engine was working at high load. The 
effect of this was that at reduced loads the 
supply of air was not sufficient for combustion, 
so that output fell off, thus further reducing the 
turbine speed until the engine shut down com- 
pletely. It was very evident that if the super- 
charged engine was to work satisfactorily it was 


devoted to the problem of increased thermal 
stress on the piston and cylinder liner and the 
effect of this, together with.the higher pressures, 
on the piston rings. In the large unsuper- 
charged engine the output is limited, not by 
considerations of scavenging, combustion, or 
mechanical stress, but by the heat stresses set 
up in the piston, liner and cylinder cover. For 
the highly supercharged engine the problem 
became one of limiting the increased rate of 
heat flow to the various surfaces as far as was 
possible and, at the same time, arranging for 
intensive cooling as near as possible to the heated 
surfaces. The latter was simply a problem 
of mechanical design, solved by arranging that 
the cooling fluid flows at fairly high velocity 
through passages very close to the heated 
surface ; this is no new problem, but has been 
somewhat intensified by the need for higher 
coolant velocities combined with thinner walls 
without loss of mechanical strength. 

The reduction to a minimum of the rate of 
heat flow was largely a question of research 
into the best relation between charging air 
quantity and fuel burnt. If an extremely large 


peratures, the wear of piston rings and seizure 
of pistons has proved to be a very difficult 
problem with these high rates of supercharge. 

Various means have been tried to get over 
these difficulties, and eventually a solution has 
apparently been reached, which has been satis- 
factory on tests that have been made. However, 
it has not yet been possible to make long- 
duration tests to determine definitely whether 
this problem has been finally solved. There is, 
however, every reason to hope that the trouble 
has been overcome. 

The relative proportioning of engine turbine 
and charging compressor was a question of 
relating results of tests by careful design work 
in order to obtain the best balance between 
these factors. It was eventually found that 
with correct proportions the turbine and com- 
pressor power were about equal at something 
rather below the highest safe loading of the 
engine, so that in arrangement V of Fig. 4 very 
little power had to be transmitted through the 
gears and coupling when running at or near the 
normal working load. It will be appreciated, 
however, that at low loads the turbine output 








essential either to provide additional power to 
































charging compressor were fitted, heat flow could 


falls off, so that the power required for the com- 
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Fic. 3—Geared Pressure-Charged Two-Stroke Engine 


the turbo blower mechanically or electrically, to 
provide additional air by an engine-driven 
pump, or to provide all of the air by an engine- 
driven pump and absorb the turbine output by 
gearing it up to the engine. 

Figs. 2 and 3 illustrate diagrammatically two 
methods of keeping the balance of turbine power 
and air requirements. In Fig. 2 the air com- 
pression is in two stages, the first a turbo 
blower driven by the exhaust turbine, the 
second a reciprocating pump coupled to the 
engine. Fig. 3 shows a turbine and turbo 
blower geared to the engine so that at low loads 
power is taken from the engine to drive the 
blower, while at maximum loads any excess 
power that the turbine may develop over the 
blower load is available through the gearing as 
useful output. With this arrangement the 
drive between the turbo set and the engine shaft 
must be very flexible, a hydraulic coupling or 
other suitable type of flexible drive being 
introduced between turbine and gearing. The 
third arrangement mentioned above is similar 
to that shown in Fig. 3, but the rotary com- 
pressor is omitted from the turbine shaft and 
replaced by a reciprocating compressor driven 
by the engine shaft. A further arrangement is, 
of course, supplementary electric drive to a 
separate turbo blower. Fig. 4 is a diagram- 
Matic comparison of the various arrangements 
which have been found to be satisfactory ; each 
has its own advantages and drawbacks and the 
arrangement used must be decided according 
to the type of service for which the plant is 
required. 

Throughout the tests intensive study was 
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be greatly reduced, but power absorbed by the 
compressor would be such that the engine 
efficiency would be too low. If the super- 
charging pressure is excessive it also gives rise 
to difficulties in starting, as the working cylinder 
must have a lower compression ratio with higher 
supercharge and eventually with an extremely 
high supercharge starting might become 
impossible. On the other hand, if the quantity 
of fuel burnt is increased directly in proportion 
to the increased quantity of air, the heat stresses 
and general temperature conditions of the 
cylinder become too severe; it is therefore 
necessary to run a supercharged engine with a 
larger margin below the limit of load which the 
engine is capable of carrying than is required 
with an unsupercharged engine. After exten- 
sive tests it was found possible to strike a 
balance between these conflicting factors, 
which, together with the special provisions for 
carrying away the heat, allowed the use of a 
B.M.E.P. as high as 18 kilos. per square centi- 
metre without exceeding on the working surfaces 
the temperatures that are obtained in a large 
unsupercharged engine of the same power 
working at a B.M.E.P. of 6 kilos. per square 
centimetre. Whilst it was, of course, essential 
to get reasonable working temperatures in the 
cylinder, similar to those obtained with unsuper- 
charged engines, it will be appreciated that this 
in itself is not the only problem that arises, 1.e., 
that although working temperatures may be 
the same, the working conditions in other ways. 
are still not comparable in the highly super- 
charged engine to those in the unsupercharged 
engine. In spite of the moderate working tem- 
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Fic. 4—Comparison of Various Arrangements 


pressor has to be transmitted through the 
gearing. 

Scavenging presented no special difficulties 
in view of the large amount of data that had 
been collected in previous researches on flow of 
scavenging air in a cylinder. The only new 
problem was that of reducing by suitable port 
design the resistance to flow of air at compar- 
atively high pressures while still maintaining 
such turbulence as was required to ensure good 
combustion. This turbulence had to ensure that 
@ greatly increased fuel quantity in relation to 
cylinder size could be burned in the same time 
as would be available in a non-supercharged 
engine. 

All other problems such as starting, increased 
bearing loads, cylinder wear, good combustion, 
&c., were of secondary importance, as their 
solution was only a question of design based on 
past experience with normal engine types. 

(To be continued) 








British CHEMICAL RESEARCH EXHIBITION.—An 
exhibition of British chemical research will open 
in London in June. This exhibition, which will be 
the first of its kind ever held in Great Britain, is 
being organised by Imperial Chemical Industries, 
Ltd. It will be designed to demonstrate to the 
public how, under the stimulus of war, British 
chemists made discoveries of permanent importance 
to mankind. By courtesy of the Empire Tea 
Bureau, the exhibition will be held at the Tea 
Centre, Lower Regent Street (Corner of Jermyn 
Street), London, S.W.1. 
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IRON AND STEEL RECONSTRUCTION 


THE ruling emotion, we fancy, amongst 
those who now read for the first time the 
Plan for the Iron and Steel Industry, issued 
last Tuesday as a White Paper, will be one 
of surprise. That emotion will not be 
evoked by any peculiarly startling revela- 
tions in the document itself, for the figure of 
£168,000,000 mentioned some time ago as 
the cost of reconstruction had prepared 
everyone for large-scale proposals. What is 
surprising is that any Government which had 
studied these proposals, as presumably the 
reigning Government has, should still wish 
to press forward nationalisation. For the 
White Paper reveals not merely that the 
industry is capable of creating a great plan 
for its own reconstruction, a comparatively 
easy task, but that long before the war 
started it had already begun actually to 
carry it out and that it may safely be trusted 
to have sufficient energy and resources to 


possible reason for nationalisation—lack of 
sufficient impulse towards improvement 
among industrialists themselves—is_ren- 
dered nugatory. Nor can the Government 
base its proposals on the need for an over- 
riding authority to enforce an_ essential 
rationalisation on an unwilling industry, 
since the industry’s Plan already provides 
on a voluntary basis for that desirable con- 
centration of production into a single works 
or a single area, wherever the requirements of 
efficiency demand it. - On further study, 
indeed, the Plan is seen to drive the Govern- 
ment’s protagonists back upon their only 
remaining and very unsatisfying plea that 
iron and stee] should be nationalised merely 
because they constitute a “ basic ” industry. 
On another page of this issue we publish a 
large extract from the White Paper. It is 
drawn from that section of the report that 
reviews the proposals as a whole without 
entering into detail as to how the changes 
are to be brought about by the scrapping of 
one plant, the modernisation of another, or 
the erection of entirely new works. That 
extract, however, if taken alone, would give 
a wholly unfair conception of the whole 
report. Other sections deal, it should be 
noted, at comparable length, with the objects 
of the reconstruction ; the prospective future 
demand, reckoned to require a total annual 
capacity of 16 million tons of ingots and 
metal for steel castings; questions of raw 
materials supplies ; the location of plants ; 
and detailed proposals for reconstruction and 
rationalisation in the various areas, South 
Wales, the North-East Coast, Scotland, and 
the Midlands. It is in the light of the exist- 
ence of these other sections of the report 
that our extracts should be read. For this is 
no academic Plan that could be carried out 
only in an ideal world inhabited by idealised 
people. It is a practical plan devised in 
accordance with observable trends to meet 
the situation likely to exist about seven years 
hence. The final section of the report deals 
with finance, and disposes once more of any 
argument for Government intervention by 
nationalisation to save an impoverished 
industry. ‘Taken overall,” the report 
states, “‘it would appear not improbable 
that the industry could meet approximately 
half the cost of the programme out of its 
own resources.” That in itself is no bad 
performance for an industry that has suffered, 
like other industries, from a taxation policy 
that made sufficient provision for deprecia- 
tion well nigh impossible. Yet the report 
goes on: “ Providing the general plan were 
approved and materials and labour were 
available for its execution, there should not 
be insuperable difficulty in securing the 
finances required.” It is hardly surprising 
in such circumstances that the chairmen of 
two great steel firms should last week, pre- 
sumably in full knowledge of what the report 
contained, have re-echoed views similar to 
those expressed a fortnight ago in these 
pages on the occasion of Mr. Wilmot’s 
announcement on nationalisation in the 
House of Commons, condemning it as 
untimely and unnecessary. 
It is clear from a statement by Mr. Ellis 
Hunter, President of the Iron and Steel 
Federation, also published in this issue, that 
at the time when it was drawing up its 
Plan, the industry was prepared to accept a 
** measure of public supervision ” appropriate 


country as a whole. But nationalisation goes 
far beyond mere supervision, and it is diff. 
cult to see in the light of this Plan what argy. 
ments the Government can bring forward 
for it. For unlike inland transport or public 
utilities, the iron and steel industry is not g 
sheltered one that can be run, if not as 
efficiently, as least as safely, by a public 
body as by private firms. Internationally, it 
has to meet stern competition, and internally 
it is required to supply a varied and variable 
market. Essentially those seem to us con. 
ditions demanding the elasticity and the 
ability to take risks that characterise private 
enterprise rather than the greater rigidity 
and slower reaction to market changes that 
beset great public corporations. As for the 
Minister’s three-week old announcement of 
the Government’s vague and indeterminate 
policy, it is easy to see with Mr. Ellis that 
‘* problems of scrapping of plant and adjust. 
ing production between firms become more 
complicated when seen in relation to some 
undefined ‘change of ownership,” and that 
“the new factor .. . makes it essential that 
there should be discussions between the 
Government and the industry before the 
industry can see how far it is now practicable 
to proceed with its plans’ with consequent 
delay. In fact, the Plan, far from offering 
support to the protagonists of nationalisation 
reveals more clearly both the untimely nature 
of the Government’s announcement and the 
poverty of argument available to justify it. 


The Control of Atomic Energy 


SrmncE the day in August last, when the 
world learnt, with some trepidation, that the 
energy hitherto so closely locked in the 
atomic nucleus could be released, public 
opinion has alternated between hope and 
fear. Fear there is of any such sudden 
increase in the power of the weapons of war, 
but hope that the new discovery may one 
day become—in Mr. Churchill’s phrase—“ a 
perennial fountain of world prosperity.”” But 
ifthe hope is to mature some common action 
must first be taken to limit the warlike threat. 
This action we have lately seen initiated 
by the United Nations Organisation, whose 
Security Council has created an Atomic 
Energy Commission (containing representa- 
tives of all States on its Council, with the 
addition of Canada) to explore what can be 
done in this direction. That was in January 
last, but within the next two months a re- 
markable change came over the picture. It 
was caused by the presentation to the State 
Department in Washington of the report by 
its Lilienthal Board of Consultants, which 
revealed the welcome news that the exceed- 
ingly explosive uranium 235 and the 
equally dangerous plutonium could both be 
“denatured” in such a way as to render 
them non-explosive, whilst still leaving them 
in an immediately suitable form for the pro- 
duction of power for industrial purposes. It 
was explained that the materials, once 
denatured, could not be restored to their 
original condition without such an expendi- 
ture of time and the provision of so huge a 
plant as to give ample warning of what was 
happening. These remarkable findings had 
to undergo a pre-publication scrutiny by the 
U.S. Atomic Energy Committee, which in- 
cludes men of such wide technical experi- 
ence as to make it difficult for other tech- 
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such a denaturing of danger was both possible 
and practical. 

With this encouraging background the 
Lilienthal Board felt able to put forward a 
worldwide scheme whereby UNO would 
become the owner of all uranium and 
thorium minerals everywhere. UNO would 
take over all conversion plants now existing 
and would build new ones in those States 
which wished to have them, and it would in 
due course prepare and hand over to State 
Governments the denatured products for 
use by them directly, or by private enterprise, 
for scientific and medical] use and, in due time, 
for the large-scale production of electric and 
other forms of power. It appears that the 
main conversion plants will themselves 
produce power, as a by-product of their 
working, and, as it happens, in just about the 
same amount as that derivable subsequently 
from the “ burning ”’ of the denatured pro- 
ducts in the new power stations. If this 
proves so, UNO will become one of the great 
power-producing organisations in the world— 
in the long run perhaps the greatest. Its 
centres of activity would, however, be located 
to suit the needs of the States desiring to have 
such plants within their boundaries, and it 
might sometimes happen that the resulting 
increase in the local power supply would not 
be much needed nor be conveniently placed. 
But an equal amount of power derivable from 
the denatured products available for export 
could be generated in any location in any 
State and so be of inestimable benefit to 
countries lacking coal, oil, or water power in 
adequate quantity. The reason why some 
States, whether in need of further supplies of 
power or not, might wish to have conversion 
plants set up in their own lands would, it is 
suggested, be a form of insurance should 
UNO for some reason unfortunately cease to 
function ; in which event any State could 
take over the plant and use it as it liked, and 
thus be as well equipped as it could have been 
had it taken part in the disastrous atomic 
bomb race which would have been unavoid- 
able in the absence of international action 
such as that now proposed for UNO. 

It is in the light of this situation that our 
Government’s Atomic Energy Bill, now pre- 
sented to Parliament, must be judged. It 
would be natural to expect that any legal 
powers to be granted by Parliament should 
be such as would fit into any such scheme as 
that proposed by the Lilienthal Board ; 
there would have to be power to take over 
minerals and conversion plants, and to ensure 
that the details of processes should not be 
imparted to quarters where they could do no 
good and might easily do harm. All this the 
Bill provides for, as it does also for inventions 
in this field to be treated much as armament 
patents commonly are, either delayed in pub- 
lication for a period of years or not published 
atall. The Bill also confers on the Minister 
of Supply the right to carry out research 
investigations (such as those at Harwell) in 
addition to the work of production. For all 
this an expenditure in the neighbourhood of 
£30 million will, it seems, be allowed. 
There are also clauses providing for the pro- 
tection of the normal investigatory work 
of private scientists and engineers, which it 
will be important for Parliament to scrutinise, 
so that the Act to be passed will not be unduly 
restrictive of the freedom of the individual. 
If the Lilienthal report is approved, not only 
by the Atomic Energy Commission, but by 





UNO, the next action will presumably lie 
with the various State Legislatures. It 
appears that our own Government will be 
ready for suitable action when that time 
comes. But even on the most favourable 


reckoning, the establishment of the new 
power plants must still lie years 
ahead, though perhaps not so far off as 
seemed likely before the Lilienthal report 
was made. 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





THE HAIGH a-s DIAGRAM FOR 
FLUCTUATING STRESSES 


Str,—The alternating stress-steady stress 
diagram which was developed some years ago 
by the late Professor B. P. Haigh is well known. 
In it, the alternating component a of the variable 
stress is plotted against the steady component s 
and the resulting point represents failure of the 
material after completion of a large number 
of applications of the stress cycle s+a. In 
the accompanying figure N represents the 
‘*‘ endurance ” or fatigue strength of a material 
for completely reversed stresses (s=O, +a 
=-+N), Y and U represent the yield and ulti- 
mate strengths respectively. 

A number of curves have come to be asso- 
ciated with the diagram: NU the Gerber 
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parabola, NU the modified Goodman line, 
N Y the Soderberg line, and N Y the Soderberg 
ellipse. These curves have often been used as 
bases for the design of members subjected to 
pulsating loads. Experimental points when 
plotted in the diagram usually fall within the 
limits of the parabola N U and the straight line 
Ny. “Failure ” of a material often takes place 
in two stages, first ‘‘stretching’’ and then 
‘* breaking.” 

The purpose of the present note is to draw 
attention to the line N », which may be called 
the ‘‘ Bauschinger-Bairstow ” line in order to 
distinguish it from the others. N wp (O N=Oy) 
represents ranges of stress whose superior limits 
are equal to the endurance N of the material. 
That is, for the line N p, a+s=N. 

Bairstow showed experimentally that such 
ranges are “elastic”? and do not produce 
‘* cyclical permanent set ’’ of the material. The 
triangle O N » may thus be regarded as the 
field of ‘‘elastic’’ behaviour for fluctuating 
stresses. 

If ‘‘ failure’ of a material under pulsating 
stress s-+-a be assumed to take place imme- 
diately cyclical permanent set appears, then N pz 
will be the upper limit for combinations of 
steady stress s and alternating stress a. 

Also, if the Rankine, Guest, and Haigh 
hypotheses of failure be applied to the case of 
the s--a stress cycle, it will be found that the 
line N y represents a limiting condition. 

Recently* the writer has applied, in a simpler 
manner than usual, the Von-Mises-Hencky dis- 
tortional energy hypothesis of failure to the 
case of a shaft subjected to combined pulsating 





* “The Design of Cylindrical Shafts Subjected to 
Fluctuating Loading.” Melbourne. University Sym- 
posium on Fatigue of Metals (to be held in August, 1946). 


. 


bending, twisting, and axial loading. In this 
case, too, the line N p plays a part. 
G. G. McDonatp, 
Professor of Mechanical Engineering. 
The Engineering School, 
The University of Sydney, N.S.W., 
April 22nd. 





ORGANISATION OF ENGINEERS 

Sir,—The flow of letters to you on this 
subject continues with a variety of proposals 
for improving the status of engineers. 

To try to extract members from different 
institutions to form a composite association is 
useless. It would develop antagonism and 
rivalry. The institutions as they stand repre- 
sent the common interests of the members, but 
some of them are redundant and require 
amalgamation, some of them overlap and 
require reallocation of duties. All of them 
require co-ordination to effect these purposes. 
Many of them have charters. They should all 
be on a common basis. 

Every professional man and every craftsman 
should belong to an appropriate union or asso- 
ciation. There should be no free lances ; only 
so can professions or crafts be properly con- 
trolled by the State. With the new order we 
do not want nearly three millions of unem- 
ployed people. We want to adjust numbers 
of workers to volume of work to be done. 

Registration is proceeding slowly; the 
dentists and the architects are recent examples. 
It should be expedited, so that scientific dis- 
persal of the workers can be achieved. 

Federation is the supreme remedy for all 
diseases. It is a worldwide need. It is the same 
principle whether in world affairs as the 
United Nations Organisation ; in combination 
of States as in the United States of America ; 
amongst employers and trade unions ; the pro- 
fessions are the great exception. UNO cannot 
achieve peace and prevent aggression unless the 
people back it up. Nor could the U.S.A., nor 
Switzerland, nor the British Commonwealth, 
nor the U.S.S.R. 

The main application of the principle is that 
certain powers should be vested in the federal 
body and the rest of the duties of States and 
their organisations be discharged by the appro- 
priate bodies. 

A. W. CRAMPTON. 

8, Woodchurch Road, N.W.6, 





LOCOMOTIVE DEVELOPMENTS 


Str,—I was very interested in the letter of 
Edw. H. Joslin, Brisbane, in your issue of April 
19th, with regard to the P.R.R. four-cylinder, 
“ T. 1” class 4-4-4-4 locomotive. I have just 
come across a copy of the American rail journal 
Trains for December, 1945, and in the Railroad 
News section some very interesting parti- 
culars are given with regard to the “T. 1” 
class which may interest your Brisbane corre- 
spondent. These are as follows :—‘‘ The 
Pennsylvania Railroad has recently invested 
heavily in new steam locomotives for fast 
passenger service on its non-electrified lines, 





and, until the recent tests of a 4000 H.P. Diesel, 
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has not used Diesel power in road service. 
Rumours are strong that the road will extend 
its eastern electrification across the Allegheny 
summit into Pittsburgh, and if such plans are in 
existence ‘they would affect motive power 
planning, for this section with its 2-2 per cent. 
trade is the system’s toughest. The ‘T.1.’ 
class 4-4-4-4 steam locomotive, of which two 
have been in service for three years and 50 more 
are under construction, has proved remarkably 
successful and has had motive power men 
talking by its feat of outperforming a 5400 H.P. 
Diesel at all speeds over 26 miles an hour. The 
Pennsylvania is very thorough in its tests of 
locomotive performance, and with the 50 new 
‘ T. ls,’ the turbine locomotive, the duplex 
turbine which is being developed, and now the 
Diesels, interesting developments can be 
expected.” 
With reg&rd to the new G.W.R. ten-wheel 
express locomotives, ‘ 1,000” class which 
your correspondent mentions, Mr. Hawksworth 
has not as yet constructed an 8(in. version of 
this type, but on the other hand has recently 
authorised the manufacture of a further ten 
standard four-cylinder ‘‘ Castle ” class locomo- 
tives to bear numbers 5098, 5099, and 7000 to 
7007, and to be named after castles in G.W.R. 
territory. With regard to the names suggested 
by your correspondent for G.W.R. locomotives, 
Mr. Joslin may be interested to learn that the 
30 engines of the “‘ 1000 ” class are to be named 
after counties served by the G.W.R., and the 
following engines have already received name 
plates :—Nos. 1000, “‘County of Middlesex,” 
1017, ‘‘ County of Hereford,”’ 1018, ‘‘ County of 
Leicester,”’ and 1019, ‘‘ County of Merioneth,” 
whilst the 55 engines of the 4-6-0 ‘‘ Hall” class 
now running without names, and a further 20 
of the same class,now under construction at 
Swindon are to receive the names of halls mostly 
situated in G.W.R. territory. 
A. RicHarbs. 
Tyseley, Warwickshire, April 24th. 
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Scientific Instruments. Edited by H. J. 
Cooper, B.Sc. London: Hutchinson’s Scien- 
tific and Technical Publications, 47, Princes 
Gate, S.W.7. Price 25s. net.—In this book the 
scientific instruments which are used by workers 
in widely diversified fields are concisely described 
and illustrated. It is not intended as an exhaus- 
tive treatise on instruments, but as a guide to 
students and research workers in the funda- 
mental principles and uses of the various types 
of instruments used in the different branches 
of science. An interesting and instructive book, 
which will prove very useful for reference 
purposes to those interested in scientific 
instruments. 
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The New Foremanship. Second edition. By F. J 
Burns Morton. London: Chapman and Hall, Ltd. 
37, Essex Street, W.C.2. Price 15s. net. 

Examples in Engineering Drawings. Vol.2. By 
H. Binns. Sevenoaks: The English Universities 
Press, Ltd., Weald Place. Price 6s. net. 

Gas Producers for Motor Vehicles. By E. A. 
Allcut and R. H. Patten. Canada: National 
Research Council, Ottawa. Price 75 cents. 

Metal Working and Heat Treatment Manual. By 
F. Johnson. London: Paul Elek (Publishers), 
Ltd., Diamond House, Hatttdn Garden, E.C.1. 
Price 17s. 6d. net. 

The Gyroscope and its Applications. By Martin 
Davidson. London:. Hutchinson’s Scientific and 
Technical Publications, Ltd., 47, Princes Gate, 
S.W.7. Price 21s. net. 

The Welding of Cast Iron by the Oxy-Acetylene 
Process. By L. Tibbenham. London: Sir Isaac 


and was specially interested in the manage- 


The Iron and 


PuE annual general meeting of the Iron and 
Steel Institute was held at 4, Grosvenor 
Gardens, London, on Wednesday and Thurs- 
day, May Ist and 2nd. Mr. Arthur Dorman 
(retiring President) was in the chair at the 
opening on May Ist. 
The President presented the Report of the 
Council for 1945, first pointing out an increase 
of 10 per cent. in the membership, which 
stood at 3356 at the date of the report, but 
would be 3700 after the election of further 
members that day. This was a larger figure 
than was contemplated before the war and 
was good evidence that the Institute was 
doing work that was needed. Speaking of 
collaboration with the British Iron and Steel 
Research Association, he said this body would 
take over the Institute’s Joint Research 
Committees, whilst the Institute would 
organise library and information departments 
and publish the Association’s reports and 
papers. He looked forward to joint meetings 
with the Research Association. The Joint 
Committees, continued the President, had a 
grand record of work. It was more than 
twenty-op< years since the late Dr. Hatfield 
formed the Heterogeneity of Steel Ingots 
Committee, and it had held exactly 150 
meetings. Everybody was grateful for the 
work of this and the other Committees, and 
it was confidently believed that equally good 
or perhaps better work would be done in the 
future. On the subject of education he 
referred to the Joint Committee on Metal- 
lurgical Education and the National Certifi- 
cates in Metallurgy, which were still in their 
infancy, but were doing well. The new 
Institution of Metallurgists had received so 
many applications for membership that the 
staff could hardly keep pace with them. The 
Institute would do everything to encourage 
this new Institution and continue to work 
closely with it. He also referred to the offer 
of the Mond Nickel Company to present 
£50,000 for Fellowships in Metallurgy, which 
had been accepted by the Institute and the 
other bodies concerned with gratitude and 
enthusiasm, for he believed it would do a 
great deal to help and encourage young men 
of ability to become metallurgists. An 
announcement about the awards would be 
made, it was hoped, in time for the first 
Fellowships to be given this summer. Finally, 
the President said it was intended as soon as 
possible to bring out a monthly journal for 
the Institute, and that other plans with 
regard to publications were in hand which, 
it was hoped, would help the local societies 
and the industry. 


Tue BESSEMER GoLD MEDAL 


The President then presented the Bessemer 
Gold Medal for 1946 to Mr. J. S. Hollings. In 
doing so he remarked that Mr. Hollings had 
been in the iron and steel industry all his life 
and said he himself first met him at Brymbo, 
where Mr. Hollings had had the great advan- 
tage of being in contact with that great 
pioneer, Mr. J. H. Darby. Later, Mr. 
Hollings became interested in coke ovens and 
by-product plants and supervised their 
erection in various parts of the country. 
Afterwards becoming managing director of 
Brymbo, Mr. Hollings joined the board of 
Baldwins when they took that concern over 


ment of the Port Talbot works. He then 


built the Cardiff works of Guest, Keen, 
Baldwins, which were among the finest in the 





Pitman and Sons, Ltd., Pitman House, Parker 
Street; W.C.2. Prive 7s, 6d. net. 


country and were completed in 1936. Mr. 


Steel Institute 
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Hollings was now a member of the board of 
Guest, Keen, Baldwins and its subsidiary 
companies. He was Chairman of the Pig 
Tron, Conference under the reconstituted Iron 
and Steel Federation, a member of the Council 
of the British Iron and Steel Research Asso- 
ciation, and a Vice-President of the [ron and 
Steel Institute. In appreciation of his war 
work, Mr. Hollings had been awarded the 
C.B.E. Finally he added that Mr. Hollings 
supervised the building of the Pretoria works 
of the South African Iron and Steel Cor- 
poration. 


WILLIAMS PrIzES 


The President presented the two Williams 
Prizes awarded for 1945, one to Dr. R. 
Jackson for his paper on ‘* The Application 
of Radiography to the Improvement of 
Foundry Technique,” and the other to Mr. 
T. F. Pearson for his paper on ‘* The Improve- 
ment of the Citric Acid Solubility of Basic 
Open-Hearth Slags Containing Fluorspar.”’ 


An TRON AND STEEL ENGINEERING GROUP 


The Secretary announced that the Council 
had decided to form an Iron and Steel Engi- 
neering Group of members of the Institute to 
carry out the activities and functions of the 
Institute for engineers engaged in the iron 
and steel industry and in the design and 
manufacture of plant for industry. As head 
of the Group an Engineering Committee had 
been set up under the Council. It would 
organise discussions and conferences, both 
centrally and locally, on subjects of interest 
to members of the Group, and affiliated 
local societies would be asked to collaborate. 
Members wishing to join were asked to com- 
municate with the Secretary, who added that 
there was no additional membership fee. 


InpvucTION oF NEW PRESIDENT 


Mr. Arthur Dorman then inducted his 
successor—Dr. C. H. Desch, F.R.S.—into 
the presidential chair. Dr. Desch, -he said, 
was a great scientist and there was no greater 
name in the metallurgical world. He briefly 
enumerated the chief features of the career of 
Dr. Desch and said he handed over the 
Presidency to him with great confidence and 
pleasure. 

Dr. Desch then took the chair, and on his 
proposition, seconded by Sir William Larke, 
a cordial vote of thanks was passed to Mr. 
Arthur Dorman for his services as President 
during the past two years. 

Dr. Desch then gave his Presidential 
Address. 


PRESIDENTIAL ADDRESS 


An organisation for research depends for its 
success on. the quality of the investigators 
whose services it can command. Moreover, 
success in applying the results of research to 
industrial practice depends on the capacity 
of departmental managers and others—not 
excepting chairmen and managing directors 
—for appreciating and estimating at their 


true value the conclusions presented to 
them by the research workers. 
importance of the subject of the supply of 
trained metallurgists. 
confessed that in this respect the present 
situation in this country is disquieting. The 
supply of men with the requisite training 
and with the ability to take 
responsibility is insufficient. 

can, with great advantage to itself, absorb 
more men with the scientific 


Hence the 


It must be frankly 


ositions of 
he industry 


habit of 





mind, capable of appreciating an industrial 





M. 


=— 


probl 
in wh 


Th 
train 
as it | 
unive 
colles 
lurgic 
the 0 
into 
appli 
ciple: 
CeSSe! 
of ph 
tion, 
tors ¢ 
stude 
elasti 
ordet 
stanc 
the | 
prev: 
best 
train 
of ne 
differ 
must 
Witl 
influ 
syste 
mon 
supp 
pens. 
smal 
true 
narr 
has | 
exan 
of tk 
We 
subj 
naut 
cont 
both 
of tk 
com, 
finis! 
ave 
outs: 
appl 

with 
befo 
the ¢ 
cour 
dem: 
enth 
be 1 
univ 
subj 
ther 
unal 
bett 
the 

stud 
later 
ente 
facts 
have 
upol 


( 


I 
too! 
Ind 
tuti 
hith 
stuc 
nee! 
the 
atti 
fres 
the 
lark 
the 











May 10, 1946 





THE ENGINEER 


433 











problem and of discerning the direction 
in which a solution is to be sought. 


EDUCATION FOR METALLURGY 


The provision of scientifically highly 
trained men will continue to be in the main, 
as it has been in the past, the function of the 
universities and of the larger technical 
colleges associated with them. All metal- 
lurgical processes, from the preparation of 
the ore to the conversion of a metal or alloy 
into cast, rolled, or forged products, are 
applications of physical and chemical prin- 
ciples, and an understanding of those pro- 
cesses must be based on a sound knowledge 
of physics and chemistry. Early specialisa- 
tion, although it may furnish skilled opera- 
tors of known processes, must fail to produce 
students with the breadth of knowledge and 
elasticity of mind that will be called for in 
order that we may—not maintain our present 
standards—but greatly surpass them. In 
the hard economic conditions which must 
prevail in the world for years to come, the 
best talent available must be secured and so 
trained as to be able to take advantage 
of new knowledge, arising perhaps in quite 
different fields. A good general education 
must form the basis of a scientific training. 
Within my own lifetime, mainly through the 
influence of the competitive scholarship 
system, over-specialisation has become com- 
mon even in schools, and it is a fallacy to 
suppose that the lack of breadth can be com- 
pensated for by a more intensive study of a 
small field. What is true of schools is also 
true of universities, where a tendency to 
narrow the field of study for Honours students 
has become only too obvious. I commend an 
examination of the report* of a committee 
of the British Association on this question. 
We have even heard proposals for a one 
subject university, especially for aero- 
nauties, although such a university is a 
contradictionin terms. Science and industry 
both need educated men in the fullest sense 
of the word, and the lack of them cannot be 
compensated for by the provision of highly 
finished experts who know everything within 
a very limited range but are almost illiterate 
outside it. The progress of science, pure and 
applied, needs the fertilising effect of contacts 
with other studies, now more than ever 
before. We have therefore to guard against 
the ousting of humanistic studies from college 
courses by the increasing growth of the 
demands on scientific knowledge made by 
enthusiastic advocates of science. It may 
be urged with reason that many of our 
university and college courses in scientific 
subjects include too much detail, so that 
there is a real risk of the student becoming 
unable to see the wood for the trees. The 
better the principles of a science are taught 
the greater are the opportunities for the 
student to acquire his knowledge of details 
later, and the fresher is his mind when he 
enters industry and has to learn the mass of 
facts essential to his work, which he would 
have found wearisome had they been forced 
upon his attention during his student career. 


QUALIFICATIONS. OF A METALLURGIST 


I would deprecate any attempt to define 
too rigidly the qualifications of a metallurgist. 
Industrial establishments and research insti- 
tutions should be free to recruit, as they have 
hitherto done, from students in allied fields of 
study such as physics, chemistry, and engi- 
neering ; such recraitment should be made in 
the confidence that the knowledge and mental 
attitude acquired in those fields will provide a 
fresh approach to the problems presented by 
the metal industries. Metallurgy is particu- 
larly suited to be a post-graduate subject, and 


universities and technieal colleges will, I feel 
sure, agree that the presence of a few such 
individual recruits from other sciences, 
engaged in senior studies and research, pro- 
vides a stimulus and encouragement to 
students following a more orthodox metal- 
lurgical training. 
TESTING 

We have to see that existing knowledge 
is applied as fully as possible to our methods 
of production and to meeting the continually 
increasing stringency of demands from users. 
Methods of testing, greatly improved in 
recent years, still call for further study if they 
are to yield data from which the user—I do 
not mean the actual customer, but the engi- 
neer or technician who has to plan the pro- 
cesses for manipulating the material—is to 
be able to make the best choice. In his desire 
to obtain the most suitable product the user 
is apt to say, like Angelo in Measure ‘for 
Measure, ‘‘ Let there be some more test made 
of my metal,” and it is important that accept- 
ance tests be simple and at the same time 
as indicative as possible of the true properties 
of the metal. Whilst determinations of 
electrical and magnetic properties give imme- 
diately the information required of them, 
mechanical tests are empirical: and only 
partly or indirectly indicate the behaviour 
of the material in use. 

The question naturally arises : Can we make 
use of the deeper knowledge of the nature of 
metals and of the constitution of metallic 
systems which we now possess to predict the 
properties of a given metal, or to devise new 
alloys to give a desired combination of 
properties? I think that an affirmative 
answer can be given. 

FUNDAMENTAL RESEARCH 

We need, however, to have much more 
systematic knowledge of the specific influence 
of alloying elements, and for this we must 
start with iron of the highest attainable 
purity. I have urged strongly that this 
should form an important part of the work 
of the National Physical Laboratory, as the 
institution best equipped for handling pure 
alloys at high temperatures and investigating 
their properties over the widest range. When 
we examine the influence of a given element in 
steel it is often found that the particular pro- 
perty studied varies regularly, often linearly, 
with the quantity added, so long as the 
metallographic constitution remains the 
same. However, even when the curve is 
linear, if extrapolated to reach pure iron it 
usually cuts the axis at a point different from 
that found when the purest iron, containing 
none of the elements in question, is tested. 
This is still more evident when the cumulative 
effect of several alloying elements is examined. 
The conclusion must be that the initial effect 
of small additions is out of all proportion 
greater than that of the same element in 
larger quantities. This can only mean that 
the small addition is not distributed evenly 
throughout the mass of the metal but is 
concentrated in thin films, probably at the 
grain boundaries. In studying properties 
of this kind one is inevitably impressed by 
the importance in metals of the narrow region 
intervening between the lattices of two 
crystal grains. Brittleness, creep under 
constant load at high temperatures, corrosion 
under stress, ageing after cold-working, are 
all affected in a marked degree by the pro- 
perties of this elusive intercrystalline region. 
Its bulk is too small to be detected by X-rays 
and although some of its important proper- 
ties are on such a scale as to be recognisable 
under the highest powers of the microscope, 
it is not usually possible to prepare a surface 
by mechanical means which will preserve 
such minute detail. Much may be expected 


of producing a perfect polish by electrolytic 
means without surface flow, and a combina- 
tion of this method of preparation and the use 
of the electron microscope with its high- 
resolving power may, in the next few years, 
bring us most valuable information. This 
same technique should help us greatly in the 
study of mechanical deformation, on which 
research is now exceedingly active but which 
would lead me, too far afield to discuss to-day. 
X-ray methods have furnished us with 
important fundamental information about 
metals. The sizes and arrangement of the 
atoms are known; from such information 
it is possible to deduce which elements will 
take their place in the lattice of the solvent 
metal and which will be accommodated in 
the interstices, a matter of moment in 
determining the properties of an alloy. X-ray 
methods also indicate the limits of solid solu- 
bility, fixed mainly by geometrical considera- 
tions, and the work of Preston and Guinier 
has shown how the first segregation of foreign 
atoms occurs in the varied series of chgnges 
known as age-hardening. If metallic masses 
consisted of perfect crystals the problem of 
predicting their mechanical strength would 
be not difficult. However, they are not 
perfect. Single crystals have an internal 
mosaic structure, and it has been shown 
that the observed mechanical properties are 
governed by the presence of minute disloca- . 
tions or flaws which can be displaced during 
a change of form. A knowledge of the space 
lattice and of the electrical condition of the 
metallic atoms therefore does not take us far 
towards predicting the cohesive properties 
of a metal in mass, and we have to be content 
with empirical results, but this is a field in 
which progress is being made in both experi- 
ment and theory. 


PracTicAL OBJECT OF RESEARCH 


The main practical object of researches of 
this kind is the attainment of higher quality 
in the products of manufacture, due regard 
being paid to economy in production. If we 
keep a careful record of every consignment 
of a certain product of a works (such as 
rolled strip), the composition and manu- 
facturing procedure being kept as constant 
as is practicable, on plotting the values of a 
specific property, such as tensile strength or 
ductility, a frequency curve is obtained, 
which with normal working should approxi- 
mate to a Gaussian probability curve. The 
bulk of the results will cluster about some 
mean value, but there will be some falling 
well below it and some well above. Good 
practice will be indicated by the small amount 
of spread on each side of the maximum. The 
fact that some points lie on the high side 
shows that with the materials and processes 
available it is possible to reach qualities 
superior to the general run of the product. 
The reasons for failure to reach the average 
can often be found without difficulty—some 
irregularity in the working of a furnace, an 
accidental defect in a rolling mill, &e.—but 
the exceptionally high results are less easily 
explained and deserve intensive study. The 
aim of scientific control in a works is not only 
to narrow the area of this probability curve, 
that is, to obtain a more uniform product, but 
also to shift the maximum to higher values, 
that is, to improve the average value of the 
property considered. That the curve of 
selling prices may not correspond with that 
of metallurgical quality is a point of great 
interest to the commercial manager but 
should not unduly discourage the efforts of 
the scientific staff. 

What the economic future of the industry 
at home and abroad will be it is impossible 
at this critical time to predict. One thing is 
certain : there will be no room for inefficiency. 
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country, with the high cost of coal and the 
necessity for importing so much of the raw 
materials, is to succeed, both the equipment 
and the direction of our works must be of 
first-class quality. No skill in finance can 
take the place of efficient technical direction, 
and we must look forward to trained metal- 
lurgists with the solid background of a good 
general education assuming an increasing 
share in the management of the great under- 
takings which will comprise the major part 
of the industry. It is for this reason that 
I have dwelt on the subject of education. A 


very considerable namber of new entrants 
to the metallurgical profession will be needed 
within the next few years, and that is why 
the Institute, in collaboration with other 
bodies having similar interests, is taking an 
active part in improving educational facilities. 


The vote of thanks to the President was 
moved by the Hon. R. G. Lyttleton and was 
seconded by Dr. George B. Waterhouse, and 
was given with hearty acclamation. 

(To be continued) 











Reconstruction of the Iron and Steel 
Industry" 


No. I 


GENERAL DEVELOPMENT 


HE general plan involves the building of 

4? million tons of blast-furnace and about 
6 million tons of steel ingot capacity. The 
precise rate of building will depend on a number 
of factors, including the extent to which part of 
the rolling mill plant can be imported. The aim, 
however, is to start constructing progressively 
on the whole of the plan within the five years 
from 1946 to 1950 and to complete it by the 
middle of 1953, i.e., within about 7} years. 


TaBLE I.—Steel Ingot Capacity 


capacity in a five-year period. This is not a 
rate which would need to be maintained after 
the end of the period when probably it could 
fall to something nearer 20 per cent. The sub- 
sequent continuation at this lower rate would 
ensure that the industry was being fully main- 
tained on an efficient basis. 

The exceptionally high rate of building neces- 
sary in the next five years is largely due to the 
hold-up of new construction during the war. 





Under more normal conditions it must always 














Present capacity.| New building. | Future capacity. Increase 
Tons. Tons. Tons. Tons. 

1. South Wales 3,000,000 850,000 3,250,000 250,000 

2. N.E. Coast... 3,050,000 1,100,000 3,250,000 200,000 

3. Scotland 2,000,000 1,100,000 2,300,000 300,000 

4. N.W. Coast 360,000 —_— 250,000 110,000 
(reduction) 

5. Sheffield ... ... 2,100,000 200,000 2,100,000 a 

6. Lancs, Flint, &c. 1,000,000 675,000 1,150,000 150,000 

7. Staffa,&c. ... .. 700,000 250,000 650,000 50,000 
(reduction) 

8. Lincolnshire 1,350,000 825,000 1,625,000 275,000 

9. Northants ... 540,000 835,000 1,375,000 835,000 

14,100,000 5,835,000 15,950,000 1,850,000 














The present ingot capacity is just over 14 
million tons, though it is doubtful whether 
regular production of more than about 13} 
million ingot tons could be obtained. Some 
part of the present capacity will necessarily be 
scrapped in the course of rebuilding on existing 
sites. Allowing for this, the total capacity 
might be increased to a maximum of about 
17 million ingot tons. It is envisaged, however, 
that a substantial tonnage of old capacity on 
sites where new building does not take place 





TaBLeE II.—Blast-Furnace Capacity, Basic and Hematite 


be expected that in a progressive industry which 
has existed for a number of years there will be 
plants which are nearer than others to the end 
of their economic life and plants which are new. 
To embark on a policy which involved scrapping 
plants before they had worked out their 
economically useful life would mean spreading 
the capital cost of plant over such a short period 
that production would be uneconomic. A 
balance has therefore to be struck between the 
need to replace plant by the improved equip- 











Present capacity.| New building. | Future capacity. Increase. 
Tons. Tons. Tons. Tons. 
South Wales ... 1,200,000 600,000 1,600,000 400,000 
N.E. Coast 2,200,000 1,550,000 2,350,000 150,000 
Scotland ... 650,000 600,000 900,000 250,000 
N.W. Coast 650,000 _— 650,000 -- 
Sheffield ... ... 150,000 ae 150,000 — 
Lanes, Flint, &c. 250,000 550,000 600,000 350,000 
Staffs, &c. 400,000 _— 250,000 150,000 
(reduction) 
Lincolnshire 1,200,000 600,000 1,400,000 
Northants 620,000 850,000 1,200,000 580,000 
7,320,000 4,750,000 9,100,000 1,780,000 

















will also be scrapped and that the ingot capacity 
after completion of the rebuilding plan will be 
approximately 16 million tons, giving a pro- 
duction of 15 million tons after allowing some 
6 per cent. for the difference which would 
normally be expected between capacity and 
realised output. 

The present programme provides for an over- 
all stepping-up of the rate at which new building 
is initiated to about 40 per cent. of the industry’s 


* Extract from the White Paper on the Iron and 








Steel Industry issued May 7th. 





ment which technical development makes 
possible and, on the other hand, the need to 
spread the heavy cost of new plant over a reason- 
able length of useful life. It is not desirable 
—even if it were physically possible—to step up 
the rate of building beyond that proposed in the 
plan, as to do so would involve a wasteful use of 
national resources. 


GEOGRAPHICAL DISTRIBUTION 


a 


distributed between the main steel-producing 
districts as shown in Table I. 

* Broadly speaking, the location of the stee| 
plants can be considered as falling into three 
main groups :— 

(i) The first group includes the plants 
situated in the coastal districts. These 
are the first four areas shown in the 
Table I. They have a total ingot capa. 
city of rather over 8 million tons. 

The second group covers the Midland 
areas (5-7) with a capacity of nearly 
4 million tons. These works are based 
on the use of a large proportion of scrap 
with a limited quantity of pig iron made 
from varying proportions of home and 
imported ore. 

The third group are plants with a 
capacity of almost 2 million tons, which 
are situated directly on the Midland ore. 
fields in Lincolnshire and Northampton. 
shire and use home ore and their own 
internal scrap. 

(i) In the main coastal areas the total increase 
on balance is about 74 per cent. There will be 
some increase in production in South Wales and 
Scotland with the development of large new 
steel-making plants on the coast. These develop. 
ments-will be largely balanced by a curtailment 
of production at works less favourably situated 
in many cases at sites some miles inland. 
Similarly, on the North-East Coast the new 
plants to be built will involve the scrapping of 
almost an equal amount of existing capacity. 
(ii) Little net change in capacity is envisaged 
in those Midland areas which are not directly 
sited on home ores. The Birmingham and 
Sheffield districts are well placed for scrap 
supplies and a substantial steel industry can be 
economically maintained on this basis. 

In Flintshire, pig iron production will require 


(ii) 


(iii) 


_.|to be developed and the rebuilding of the 


Summers melting shop in conjunction with 
blast-furnaces will involve an _ increase in 
capacity and greater dependence on imported 
ore. This development is necessary to secure 
the appropriate quality and quantity of steel 
for the continuous sheet works at Shotton. 

(iii) The main increase in capacity is in plants 
based directly on home ores. The total increase 
in the Lincolnshire and Northamptonshire 
areas amounts to almost 60 per cent. It is 
desirable to plan the main part of this increase 
in output on the Northamptonshire orefield 
rather than in Lincolnshire owing to the greater 
reserves of ore and the later date at which it is 
likely mining as distinct from quarrying will 
become necessary. The increase in this district 
involves important social and economic con- 
siderations including the development of hous- 
ing. These may be particularly important in 
determining the date at which the new steel 
plant which it is proposed to build on a green 
field site should proceed. 


SECTIONS OF THE INDUSTRY 
Table II sets out the blast-furnace capacity 
in each of the districts at present and after 
rebuilding. Table III opposite summarises 
the total building programme in _ various 
sections of the industry and shows this pro- 


~| gramme as a percentage of the future capacity 


in each branch of the industry. The table 
indicates some of the directions in which the 
main emphasis is placed under the rebuilding 
programme. 

Pig Iron.—Blast-furnace construction is 
particularly large in relation’ to the normal 
rebuilding in a five-year period. The increase 
in the rate to 4,750,000 tons is largely a reflec- 
tion of the effort to reduce fuel consumption to 
a minimum. About 3,000,000 tons of the 
present pig iron production is obtained from 
furnaces of efficient size and mainly con- 
structed in the years just prior to the war. The 
programme represents the maximum rate of 
development which is likely to be justified, and 
when completed will provide a capacity fully 
adequate to meet the estimated production 
requirement of 8,500,000 tons. 
Billets.—Another section in which a high rate 
of building is planned is the production of 
billets. Five new continuous billet plants are 
proposed: one each in Lincolnshire, North- 
amptonshire, Lancashire, on the North-East 





The new steel ingot capacity to be built is 





Coast, and on the Clyde. They will have a total 
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capacity of 2,200,000 tons and will serve the 
needs of each of the main billet-using districts 
with the new Northamptonshiro plant primarily 
meeting the previously unsatisfied Midland 
demand. With the existing 1,500,000 tons of 
modern continuous billet plant there will be a 
total production of billets by continuous mass- 
production methods of 3,700,000 tons. This 
will enable total requirements of 4,500,000 tons 
to be met efficiently, when account is taken of 
the continued production of alloy and special- 
grade billets which can be economically secured 
from non-continuous mills, and of a limited 
production of billets at section plants during 
roll changing at the finishing stands. 

Plates.—Two new four-high plate mills are 
to be built, one in Scotland and one at Consett. 
Provision is also being made for the rolling of 
100,000 tons of thin plates on the new con- 
tinuous strip mill. 

Joists, Rails, and Heavy Sections.—The main 
development in this field is the building of a 
broad-flange beam mill of 350,000 tons capacity 
which will effect striking economies in the pro- 
duction and the use of joists. In rail production 
the main proposals are for the concentration of 
output and improvement of finishing facilities. 
This development is not reflected in the above 
figures, which show only the building involved 
in the putting down of entirely new mills. There 
has been no major technical change in the pro- 
duction of heavy sections. A complete modern- 
isation of the Frodingham section mills will, 
however, be undertaken. This new construction, 
together with detailed improvements at other 
plants and the rationalisation of production 


Hot-Rolled Tubes, Wire, Bolts and Nuts, Alloy 
Steel, Forgings and Steel Castings.—Arrange- 
ments for substantial modernisation and expan- 
stion of tube capacity are included in the plan. 
A material proportion of the expanded capacity 
is required for direct export. 

Wire and bolts and nuts are several stages 
removed from the steel ingot which passes first 
through the billet stage, then the bar or rod 
mills, and in many cases even through the wire 
stage before being made, for example, into the 
smaller sizes of bolts. These industries, 
particularly wire, are partly integrated with the 
steel plants but the demands on them are so. 
varied that smaller units catering for limited 
markets can form an efficient part of the 
industry. Both products have been in heavy 
demand during the war and no major increase 
in capacity is at present planned. Further, the 
efficient plant unit is not large or expensive in 
relation to output, so there is more scope for 
rapid and less costly adjustment of plant to 
changed conditions than is possible on the 
heavier side of the industry. 

In the case of alloy steels, forgings and 
castings, the expansions to meet war demands 
have been so great that the major problems to be 
faced are not problems of rebuilding or exten- 
sion of capacity. 

It has not been thought desirable, except in 
relation to the expansion of the hot-finished 
tube capacity, to increase the range and com- 
plexity of this report by an analysis of the more 
limited expenditures which will be required in 
these branches of the industry. The surveys 
made of these trades, however, indicate that the 





following the concentration of rail and billet 


gearing of development plans with the main 


necessary to continue production for some time 
at the Skinningrove Company. Small expendi- 
ture is therefore being incurred to increase 
efficiency in the handling and finishing of rails 
at this company. The full benefits of this 
limited expenditure will be realised over the 
interim period during which rail production is 
carried on there. 

A similar rationalisation of production will 
be achieved in heavy sections, plates, sheets, 
and tinplates, as well as in billets, where eight 
continuous mills will produce 3,700,000 tons or 
over 90 per cent. of the output of ordinary 
billets. Where a steel producer is asked in the 
interests of concentration to cease the manu- 
facture of a particular product, examination 
will be made of the possibility of the manufacture 
by him of other products for which his plant is 
suited, provided that such products can be 
made efficiently. The tonnages involved in 
these various branches of the industry are larger 
than in rails, and the full concentration of pro- 
duction which may ultimately be necessary will 
not in all cases be secured from the plans for 


TaBLe 1V.—Production of Heavy Rails, 1937 





Tons. 

Lancashire Steel Corporation 37,872 
Cargo Fleet Iron Company 47,598 
Consett Iron Company 10,265 
Dorman Long and Co. 88,078 
Skinningrove Iron Sempeny 20,916 
Colvilles 3 30,096 
Steel Company of Scotland : 13,228 
Shelton Iron and Steel Company 14,523 
Guest Keen Baldwins . 76,940 
Barrow Hematite Steel Company 38,670 
United Steel Companies, W: orkington 85,267 

Total - 463,453 


TaBLe IIIl.—Capacity by Sections of the Industry 





Present capacity. 


New building as 
per cent. of 


New building. 
future capacity. 


Future capacity. 








Tons. 
Blast -furnaces pane and paaecichite 7,320,000 
Steel furnaces . . 14,100,000 
Billet mills 3,700,000 
Plate mills 1,750,000 
Joists, rail and heavy sec ti ion ‘mills 2,500,000 
Sheet and tinplate mills 2,400,000 
Wire rod mills... . ‘ae 675,000 
Light section bar and strip mills ... 2,500,000 





Tons. Tons. 
4,750,000 9,100,000 52 
5,835,000 15,950,000 37 
2,200,000 4,500,000 49 
500,000 1,750,000 29 
650,000 2,500,000 26 
1,100,000 2,700,000 41 
150,000 750,000 20 
850,000 2,800,000 30 














production, will give an important increase in 
overall efficiency. 

Sheets and Tinplate.—The main developments 
in sheets and tinplates are the installation of the 
new continuous strip mill in South Wales with 
further cold finishing mills and the development 
of the existing mill at Shotton. At the begin- 
ning of the war about a third of the trade had 
been modernised by the continuous mills. The 
present immediate proposals will bring this 
proportion up to about 75 per cent.; this would 
still leave room for further development. It is 
not practicable to undertake further strip mill 
construction in a five-year programme. In the 
meantime certain of the existing mechanical and 
hand mills will meet the balance of requirements. 

Wire Rods.—In the case of wire rods, 70 per 
cent. of the production is already undertaken 
by modern continuous methods. The proposed 
modernisation will increase this to about 85 per 
cent. 

Light Bars and Strip.—There are 125 firms in 
this section of the industry widely distributed 
and employing in total a considerable labour 
force. Demand -for this class of material is 
likely to increase, and it is proposed to build 
mills with a capacity of 500,000 tons to be inte- 
grated with the continuous billet mills pre- 
viously referred to. Limited development will 
be undertaken also at the non-integrated plants, 
to meet. local specialised and small-scale 
demands. At the same time steps will be taken 
to ensure that in the rolling of bulk quantities 
of carbon and alloy material orders of a suitable 
type are executed in mass-production plants. 
With the existing 1,000,000 tons of capacity at 
the continuous mills over half the production 
will in future be undertaken by such plants. 
The extent to which further concentration and 
integration with the billet plants is desirable 
Tequires careful review in relation to the wide 
Tange of very varied demands falling on this 


proposals of the report will not raise any con- 
structional issues of importance. 


LOADING OF PLANT 


In drawing up the plan, careful consideration 
has been given to ensuring the full loading of 
efficient plant. The approach to this question 
has been first to ensure the efficient planning of 
production in each of the districts, and, 
secondly, to ensure the proper relationship of 
capacity between districts. 

The North-East Coast developments may be 
taken as an illustration of the district concen- 
tration of production. In this area there are at 
present nine different steelworks. Dorman Long 
have ‘four, Cargo Fleet and South Durham 
three, Skinningrove one, and Consett one. Four 
of these works produce rails, three plates, five 
billets, and five heavy sections. It is envisaged 
that ultimately the number of works may be 
reduced to five; two would be concentrated 
solely on the production of plates, one on the 
production of heavy structural material, one on 
billets and light and medium sections rolled from 
billets, and one on rails, with the balance of its 
production on special billets which can con- 
veniently be interlocked with the major tonnage 
of rail production. A similar degree of con- 
centration will be secured in other districts. 

On a national scale the effect of the plant 
developments in securing the concentration of 
production may be illustrated by examining the 
effect on rail production. In 1937 heavy rail 
production, excluding a small tonnage of 
sleepers, was distributed as shown in Table IV. 
The modernisation will enable plants to be 
specialised and will result in the distribution of 
tonnage, including an expanded demand for 
sleepers, approximately as in Table V. 

At an intermediate stage pending the full 
completion of the North-East Coast plans and 
the ability to concentrate rail production at the 





section of the industry. 





Cleveland works of Dorman Long, it will be 





the next five years. The proposals, however, 
represent for each product a drastic approach 
to the rationalisation of production and give a 
rate of development of efficient and concen- 
trated production which could not wisely be 
exceeded. The principle of the full loading of 
efficient plants is the fundamental basis on 
which the modernisation plans have been 
drawn up. 


EXPORTS 


The three most important export branches of 
the steel industry before the war were tinplates, 
sheets, and tubes. 

In the case of tinplates export trade will 
certainly be lost on quality grounds if wide 
strip mill production is not rapidly developed 
further. This the plan aims to do by placing 
as the most urgent of the major schemes the 
building of a third large capacity hot strip mill 
and the necessary cold reduction tinplate mills. 
There are already two wide strip mills in opera- 
tion in this country. The first was installed at 
the Ebbw Vale works of Richard Thomas and 


TaBLe V.—Estimated Future Production of Heavy Rails 





Tons. 
Colvilles . 4 . 125,000 
United Steel Companies, Ww orkington 190,000 
Dorman Long eA ... 200,000 
Guest Keen Baldwins we . 135,000 
Total - 650,000 


Baldwins ; it was just coming into production 
in 1938 and had hardly begun to contribute to 
export. The second mill was installed by John 
Summers and Sons at Shotton and came into 
production at the beginning of the war. Wide 
strip mills cater for the sheet trade as well as 
the tinplate trade. Thus a sounder export basis 
for the tinplate and sheet trades than existed 
before the war is already available. When the 
third mill is completed the export position will 
be further improved and the total wide strip 
mill capacity of the country will be about 
2,000,000 tons. No other country in the world 
will be similarly equipped except the United 
States. 

A major modernisation of the tube industry 
was completed just prior to the war; in the 
main this related to. the lighter commercial 
tubing made from basic Bessemer steel. The 
present proposals involve an extension of steel 
ingot capacity for tube making of about 300,000 
tons, and in addition the expenditure of over 
£2,000,000 on tube - making plants. This 
expenditure is designed to be of immediate 
value in extending export business. Major 








contracts have already been secured and the 





436 


THE ENGINEER 


May 10, 1946 








construction work on the plant extensions is 
already proceeding. 

The remaining export trade'in the United 
Kingdom is spread over a large range of pro- 
duction, including rails, plates, wire and various 
light products, which are dependent on billet, 
bar, and strip production. The broad-flange 
beam mill on the North-East Coast will be of 
particular value in securing exports of high- 
class structural steel and fabricated work for 
bridges and buildings for which Continental 
steel, being largely Bessemer quality, is not 
usually suitable. The detailed developments in 
the various lighter finishing industries are diffi- 
cult to analyse in relation to the export trade. 
The plan as a whole will, however, greatly assist 
the United Kingdom export position in these 
branches as well as help steel-using industries, 
many of which in turn are important export 
trades. Although prior to the war the steel 
tonnage exported was at a lower level than in 
1913 or the 1920’s, the proportion of high- 
valued steel products had increased from about 
20 per cent. of the total in 1913 to some 40 per 
cent. by 1937. This trend is likely to be main- 
tained in the future and will considerably 
augment the value of any increase that can be 
secured in the total tonnage exported. 

(To be continued) 








Nationalisation of Iron and Steel 


THE following statement by Mr. Ellis Hunter, 
President of the British Iron and Steel Federa- 
tion, was made on publication of the White 
Paper on the Iron and Steel Industry : 

The industry welcomes the publication by 
the Government of the British Iron and Steel 
Federation Report and the recognition by the 
Minister of Supply that it constitutes a far- 
reaching plan for the future development of the 
industry. The Government desires to push 
forward the plan which the industry was 
invited to submit as a basis of action for the 
Government and the industry. If this, com- 
bined with an appropriate measure of public 
supervision over the industry, had been the 
Government proposal, the stage would have been 
set for constructive development over the wide 
field of industry covered by iron and steel 
trades and it would have harnessed the whole 
energies of the industry along lines which would 
have had public recognition and encouragement. 

The Government’s announcement, however, 
has gone much farther than this. It envisages 
a change of ownership over some unspecified 
part of the industry at some indeterminate 
stage in the course of executing the plan. The 
industry’s proposals are designed to secure a 
further large measure of integration with con- 
sequent saving in fuel and other costs and 
greater operating efficiency. To raise questions 
of demarcation and delimitation of ownership 
would impede the development of integration. 
Moreover, problems of scrapping of plant and 
adjusting production between firms become 
more complicated when seen in relation to some 
undefined change of ownership. The plan put 
forward by the industry is a national plan 
within which schemes in the various districts, 
and for each of the products, are integrated 
into one programme of progressive and inter- 
related development. The new factor of a 
proposal to introduce some measure of public 
ownership makes it essential that there should 
be discussions between the Government and 
the industry before the industry can see how 
far it is now practicable to proceed with its 
plans. 

In the meantime, the industry will endeavour 
to maintain and, if possible, to improve on 
recent high levels of production and to con- 
tinue the substantial contribution it has been 
making to the export trade of the country. 








Institute oF Mretats.—The thirty-sixth annual 
May lecture will be delivered at a meeting of the 
Institute of Metals to be held on Wednesday, May 
22nd, at 6 p.m., in the hall of the Institution of 
Mechanical Engineers, Storey’s Gate, Westminster, 
S.W.1. Professor N. F. Mott, F.R.S., is the lecturer 
and will take as his subject ‘* Atomic Physics and 
Mechanical Strength of Metals.” 





Proposed New Town at 
Stevenage 


In his “Greater London Plan: 1944,” Sir 
Patrick Abercrombie reported that the recon- 
struction of London, as envisaged by that plan 
and by the ‘‘ County of London Plan,” which 
he had prepared in conjunction with Mr, J. H. 
Forshaw, would involve the outward movement 
of some 1,000,000 persons from the inner 
districts of London. He recommended that 
some 400,000 of the population thus displaced 
should beaccommodated in self-contained towns, 
whether built in previously open country or 
created by the expansion of an existing small 
town. In the *“‘ Greater London Plan,”’ ten sites 
were indicated as suitable for new towns, from 
which it was suggested that the required eight 
sites might be selected. One of these sites was 
Stevenage. 

Stevenage was described in the “ Greater 
London Plan” as follows :—‘‘ Stevenage is 





excellently located for transport, served as it is 
by the main London 
and Newcastle line of 
the L.N.E. Railway 
to London, by the 
Great North Road, for 
which a diversion is 
proposed skirting the 


towards Baldock. Access to the Midlands yjj 
be via a partly new road connecting with the 
new London to Birmingham road, and to the 
east via Bishops Stortford and Colchester. 

On the west the new town will be limited by 
the lings of the new Great North road; on the 
north By the east-west road referred to above 
and by the natural watershed of the region ; - 
the south by the Hertford branch of the L.N.R, 
Railway. On the east the boundary is more 
variable. though here it will be governed by 
natural valleys for drainage purposes, by farm 
ownerships, and by the villages of Aston and 
Aston End. 

The site proposed is well suited for indus. 
try, being well served by the new arterial 
road and the railway line on either side of it. 4 
properly laid out industrial estate with all the 
necessary services is here projected, designed to 
include industries affording various types of 
employment. The industrial area, though quite 
separate from the residential area, will be con. 
veniently linked to it by bridges over the 
railway. 

Southward facing slopes provide sites for 





site on the west, and 
by a projected east and 
west road linking the 
Midlands with Colches- 
ter. The town is tending 
to develop industrially, 
and has a few modern 
factories on the west 
side of the main L.N.E. 
Railway dealing in en- 
gineering and _ school 
equipment, &c. Ample 
land is available for 
industry on the west 
side of the railway, from 
which it is possible to 
provide siding connec- 
tions. The main street 
of Stevenage is a fine 
wide shopping street, 
possessing distinct char- 
acter, and would form 
a good shopping centre 
for a much bigger town. 
Expansion would take 
plaee mainly on the 
east of the present 
town, leaving an area 
on the west of the rail- 
way for industry, where 
it is undesirable to 
have residential de- 
velopment.” 

The Ministry of Town 
and Country Planning 
decided to make a pioneer study of one of the 
proposed new sites and to prepare the outline 
plan for the new town. The choice of Stevenage 
was made after a preliminary survey of the 
factors weighing in favour of early development, 
including its location in relation to London, and 
to the manufacturing area of the Midlands, and 
the North ; the existence of a thriving industrial 
nucleus, and the presence of an established 
shopping centre and other social amenities. 
Such a study would provide valuable guidance 
in the framing and administration of the new 
legislation which, it was foreseen, would be 
necessary, and which is now before Parliament 
in the New Towns Bill published on April 24th. 

The preparatory work has resulted in the 
preparation by the Ministry of Town and 
Country Planning of a preliminary plan for the 
enlargement of Stevenage from its present 
population of some 6,000 to a proposed popula- 
tion of 60,000, and the physical enlargement of 
the town from its present 500 acres to some 
5,500 acres. The main features of the proposals 
are shown in the accompanying map. 

There will be good access from London or to 
the North of England via a length of arterial 
road, which will pass by the new town, running 
parallel to the existing Great North road from 
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OF NEW TOWN AT STEVENAGE 


homes for different income groups. The 
town will consist of six residential neighbour- 
hoods, each with a population between 8,000 
and 12,000 persons. The existing old town of 
Stevenage will form one of these neighbourhoods. 
Every precaution will be taken to cause the 
least disturbance to the old town, which it is 
hoped will maintain its present character within 
the framework of the plan, and provide by its 
character and charm an admirable link with the 
past. 

The development of the new town would 
proceed by stages. Present estimates are that 
development would commence in 1947, the peak 
of development activity being reached in 1951. 
The aim would be to make full provision for a 
population of 45,000 in about ten years. 
Natural increase would thereafter bring the 
population to a total of 60,000. 








Rapio CoMMUNICATION ON RatLtways.—The 
Missouri Pacific Railroad is to begin a series of tests 
on a 200-mile length of track between McGehee 
and Alexandria to determine how much the move- 
ment of freight trains can be facilitated by the use of 
sadio communication. 
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Railway (London Plan) Committee Report 


m snipes 


ROPOSALS for the large-scale development 

of London’s suburban passenger railway 
system have been published in the unanimous 
first report of the Railway (London Plan) Com- 
mittee to the Minister of Transport. The inves- 
tigation was begun in February, 1944, when the 
then Minister of War Transport, acting in con- 
sultation with the Minister of Town and Country 
Planning, appointed the Committee under the 
chairmanship of Professor Sir Charles Inglis to 
examine the technical and operational aspects 
of those parts of the County of London Plan, 
1943, which relate to the main line and sub- 
urban railway system of London, and any 
alternatives or modifications which might be 
suggested by the railway companies and the 
London Passenger Transport Board, bearing in 
mind the convenience of the travelling public. 

One of the major recommendations in the 
report is that all Southern Railway suburban 


minster and London Bridges. It would also 
lead ultimately to the disappearance of Charing 
Cross, Cannon Street, Holborn Viaduet, and 
Blackfriars Stations, with their present high- 
level approaches. Waterloo Station would 
remain, but a new station would be built on 
the site of the present Waterloo Junction, and 
London Bridge would be replaced by a station 
about } mile distant, at Tower Bridge Road. 

At present these are recommendations only. 
They have not been considered by the Depart- 
ments concerned, nor is the Government in any 
way committed to them. In drawing up the 
proposals, the Committee has made no attempt 
to study in any detail the complex engineering 
problems involved, the solution of which may 
well lead to modifications of the scheme. The 
proposals have not been examined officially by 
the main line companies or by the London 
Passenger Transport Board, and under no 
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services now terminating at London Bridge, 
Charing Cross, Cannon Street, and Holborn 
Viaduct, should be put underground by the 
building of new lines in deep-level tunnels. The 
new lines would be designed to provide high- 
speed through services between the suburbs 
south of the Thames and the suburban lines of 
the other main line companies north of the 
river, giving direct access en route to many parts 
of the West End and City, which are not now 
rail connected. Other projected railways, pro- 
viding similar cross-London services, would 
bring the total length of new lines in tunnel to 
over 100 route miles. Except for about a dozen 
route miles of tunnel to be built to existing 
tube dimensions, the new tunnels would be 
constructed to take standard size suburban 
rolling stock with sliding doors. The inter- 
mediate deep-level stations would be limited 
as far as possible to focal points on the tube 
system. They.would be 30ft. in diameter, with 
platforms 650ft. long and 16ft. wide, and ample 
concourse space. 

The proposals form a comprehensive scheme 
designed to facilitate the replanning of the 
south bank of the Thames, and also to ease road 
congestion and meet traffic requirements. If 
adopted, the scheme would do away with the 


PROPOSED NEW RAILWAYS IN TUNNEL 


forseeable traffic conditions could they be 
regarded as commercial propositions. But the 


Committee emphasises that nothing less than 
the scheme proposed could achieve the ends 
in view. 


Basic PRINCIPLES 


Dealing with some of the “‘ basic and prac- 
tical considerations,” on which the solution 
of the London transport problem must be 
based, the Committee states that, as a broad 
principle, advantage should be taken of the 
superior speed and safety of the railways for the 
longer distances to relieve congestion on the 
roads, The railway system should remain sub- 
stantially as laid out to-day, modernised where 
necessary, and adapted to meet town-planning 
needs. On this existing framework the Com- 
mittee proposes to superimpose certain new 
railways. After hearing evidence from engi- 
neering and traffic experts, the Committee 
decided that (1) as a general proposition, the 
railways serving London for passenger and 
goods operation should be electrified, priority 
being given to completing the electrification of 
suburban passenger services; (2) the under- 
ground system should in general be separated 
from the main line tracks so far as inter-running 


urban traffic carried in standard size rolling 
stock are possible, provided sliding door stock 
is used and heavy luggage and parcels traffic 
can be considerably reduced without incon- 
venience ; (4) it is possible to project suburban 
traffic across London in tunnel; and (5) deep- 
level stations for long-distance main-line traffic 
are impracticable, but sub-surface terminals 
(say, 20ft. to 30ft. below road level) could be 
operated where conditions are favourable. 


CHARING CROSS STATION 


Serious consideration was given to the placing 
of Charing Cross and its approaches at deep 
level, but in view of the nature of the traffic 
dealt with at this station, the Committee is 
satified that there would be grave difficulties 
in the way. The Committee therefore rejected 
the proposal of the County of London Plan that 
main line trains should be worked at deep level 
at Charing Cross. Its own proposals provide, 
in another way, for the removal of the existing 
station, subject to the proviso that the station 
should not be removed until improved alterna- 
tive facilities become available. As this would 
take a number of years, the Southern Railway 
should not be prevented from carrying out 
improvements to the present station and its 
approaches. The same considerations would 
apply in the case of Cannon Street. One of the 
major proposals of the County of London Plan 
for new railways is accepted by the Committee 
and placed in first priority. This is for two 
north-south tunnels to replace the line, mostly 
on viaduct, from Snow Hill, Farringdon, to 
Loughborough Junction. The suggestion made 
by the Plan for a deep-level loop connecting 
Waterloo, Charing Cross, Blackfriars, Cannon 
Street, and London Bridge is rejected on the 
ground that loop working at deep level is not a 
practicable proposition. The Committee makes 
alternative proposals based on the probable 
future volume of traffic. 


New Rattways To Arp REPLANNING 


To do away with surface operation across 
the river, and so facilitate replanning on the 
south bank of the Thames, the Committee makes 
the follgwing recommendations, which may be 
followed with reference to the accompanying 
map :— 

(1) Five double-track lines in tunnel to 
carry the Southern Railway suburban 
services now passing through or terminat- 
ing at London Bridge Station. The tunnels 
would fan out towards the City and West 
End, linking up with suitable lines of the 
other main line railways from the northern 
and western suburbs. 

(2) The resiting of London Bridge Station 
at Tower Bridge Road, a distance of about 
3 mile to the south-east of the existing site. 


(3) A north-south tunnel (route 6) to do 
away with the viaduct between Loughborough 
Junction and Holborn Viaduct, and the 
alteration of the existing route so that from 
the Elephant and Castle it proceeds north- 
wards through Waterloo to Ludgate Circus 
and Holborn Viaduct, thence in tunnel to 
Mount Pleasant and King’s Cross, beyond 
which point it would connect with the 
L.N.E.R. suburban system. 

(4) A new underground railway (route 7) 
for freight traffic roughly paralleling the above 
passenger line, but following the existing 
route through Blackfriars to Farringdon, 
where it would join the existing Metropolitan 
widened lines of the London Passenger 
Transport Board and make contact with the 
main line systems to the north. 

(5) A new terminal station on the site of 
the existing Waterloo Junction Station for 
the main line and outer suburban trains now 
terminating at Charing Cross, Cannon Street, 
London Bridge, and Holborn Viaduct stations. 
Surface trains, i.e., main line traffic, will 
reach this station from Tower Bridge Road 
by a partly or wholly new line running to the 
south of the present viaduct and further away 
from Southwark Cathedral. 

The five new tunnels at London Bridge are 
considered necessary to carry the maximum 








railway bridges and viaducts between West- 





is concerned ; (3) deep level stations for sub- 


peak traffic which it is estimated may reach 
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75,000 passengers per hour. The -routes 
are :— 

Route 1.—Via Fenchurch Street and Moor- 
gate, connecting there with the existing 
Northern City line to Finsbury Park, and 
thence with the Alexandra Park and Enfield 
Town branches of the L.N.E.R. 

Route 2.—Via Bank, Holborn Viaduct, 
Holborn, Euston, and the L.M.S. line to 
Watford. 

Route 3.—Via Bank, Holborn, Tottenham 
Court Road, Bond Street, Marylebone, and 
the L.N.E.R. line to High Wycombe, and 
perhaps Aylesbury. 

Route 4.—Via Cannon Street, Aldwych, 
Piccadiliy Circus, Marble Arch, Paddington, 
Maida Vale, Cricklewood, and the L.M.S. line 
to St. Albans and Harpenden. 

Route 5.—Via Waterloo, Charing Cross, 
Piccadilly Circus, Marble Arch, Paddington, 
and G.W.R. suburban system. 


Proposats TO MEET TRAFFIC REQUIREMENTS 


While the foregoing proposals would meet a 
number of deficiencies in London’s railway 
system, they would not remedy certain import- 
ant defects which either exist to-day or will be 
felt as the development of London proceeds. 
The report points out that there is no direct 
railway connection between Victoria, Mayfair, 
and Oxford Street, and that to get to Euston 
and King’s Cross from Victoria, passengers have 
to follow a roundabout route. There is pressing 
need for relief on the Northern tube line, and 
relief may also become urgently necessary on 
the Central line and the northern section of the 
Piccadilly line with the anticipated post-war 
development of areas served by the L.N.E.R. 
It is further pointed out that Southern Railway 
tracks between Balham and Victoria and 
between Raynes Park and Waterloo are used 
almost to capacity, leaving little or no margin 
for post-war growth of traffic; that through 
facilities to the West End are desirable for 
passengers on trains now terminating at 
Waterloo ; and that there is need to electrify 
certain sections of the L.N.E.R. not covered by 
the new works programme, 1935-40. 

To meet these needs the Committee makes 
the following proposals :—A new line (route 8) 
from East Croydon in tunnel from Norbury, via 
Streatham, Brixton, Stockwell, Vauxhall, Vic- 
toria, Hyde Park Corner, Bond Street, Euston, 
King’s Cross, and Finsbury Park, connecting 
with the L.N.E.R. routes to Hitchin, via 
Potters Bar and via Cuffley. A new line 
(route 9) in tunnel from Raynes Park, where 
connection would be made with the S.R., via 
Wimbledon, Clapham Junction, Vauxhall, Mill- 
bank, Westminster, Charing Cross, Holborn, 
St. Paul’s, Liverpool Street, Dalston, and Clap- 
ton, where connection would be made with the 
Chingford branch of the L.N.E.R. New deep- 
level tubes to relieve the Northern line. Route 
10 would double the existing tube between 
Kennington and Tooting; route 11 would 
extend the same tube from Morden to North 
Cheam ; route 124 would double the existing 
tube on its present alignment between Waterloo 
and Golders Green ; route 128 is an alternative 
proposal to 124, and would be a new tube line 
from Finchley, via Golders Green, Baker Street, 
Knightsbridge, and Sloane Square, to Clapham 
Junction. 

PRIORITY AND Costs 

It is estimated that the scheme would cost 
at present-day prices about £230 millions. The 
figure excludes the cost, which would be heavy, 
of electrification and widening or other work 
on main line railways outside the proposed new 
tunnels. Under the most favourable conditions 
the completion of the underground railway 
works would take not less than thirty years, 
and consequently the expenditure would be 
spread over at least that period. It is recom- 
mended that first priority be given to the 
routes 6 and 7, north-south passenger and 
freight tunnels ; 8, East Croydon to Finsbury 
Park; 10, Kennington to Tooting relief tube ; 
4, Tower Bridge Road, Paddington, Crickle- 
wood, and L.M.S. line to Harpenden; and 9, 
Raynes Park to Clapton ; and the removal of 
Blackfriars and Holborn Viaduct stations. 


SUGGESTED PROCEDURE 
Urging upon the Government that it should 





take a decision in principle upon the proposals as 
a whole, the Committee states: ‘‘ We believe 
the. scheme we have put forward, large though 
it is, is the smallest that can be devised to serve 
both its purposes at once—that is, to relieve 
London’s traffic necessities and also make a 
substantial contribution to replanning. If 
something smaller is required—with the sacrifice 
of one aim or the other—it would be better to 
start again than to pick and choose from our 
proposals. In that case, a precise direction 
from the Government would be needed.”’ 








The Destruction of the 
Netherlands Railways 


THE Board of General Managers of the 
Netherlands Railways has issued a brochure 
which vividly illustrates the extent to which the 
railways of Holland were destroyed by the 
Germans. The railways were intact up till the 
time of the Allied invasion in September, 1944, 
when the Government in London called a 
general strike of Dutch railway workers in order 
to impede the enemies’ movements to the great- 
est possible extent. One day after the appeal, 
the whole railway system ceased to function, 
and no efforts on the part of the Germans could 
get it restarted. All of the workers went 
“‘underground,” and, despite the imprison- 
ments and worse punishments inflicted upon 
those who were caught, the majority remained 
adamant for the following seven months up to 
May Sth, 1945, when the Germans capitulated. 

During that seven months, however, the 
Germans systematically destroyed and plun- 
dered the railway system until virtually it 
ceased to exist. At the time of capitulation the 
Netherlands Railways had lost by destruction or 
plunder 84 per cent. of its locomotives, 94 per 
cent. of its passenger vehicles, 98 per cent. of 
its goods wagons, 99 per cent. of its electric and 
all of its diesel-electric trains, 18 per cent. of the 
stations, 68 per cent. of the signal boxes, 
62 per cent. of the rail bed, and 70 per cent. of 
the bridges. 

Immediately upon liberation the railwaymen 
got to work again and by July 2nd a few trains 
were running, and by the end of July 90 per 
cent. of the destroyed lines were useable. 








An Alarm for Overheated 
Railway Axle Boxes 


As a result of experiments, which have lasted 
since 1933, the New York Central Railroad 
has developed an alarm signal to indicate 
overheating of rolling stock axle boxes. The 
alarm system, as described in Railway Age, 
incorporates two means of indication, smoke 
and a distinctive unpleasant odour. The smoke 
identifies the overheating of an individual axle- 
box from the outside of a train, and the odour 
penetrates to the inside of the train to indi- 
cate unmistakably that something is wrong. 
Although originally intended for application 
to the plain type of bearing, it has been adapted 
for use in roller bearing journal boxes. Each 
alarm consists of two containers or cartridges 
which are placed in cavities provided for that pur- 
pose in the bearing. Each cartridge is filled with 
a different liquid, and has a small orifice sealed 
with fusible metal designed to melt at a pre- 
determined temperature to release the liquid, 
which vaporises as quickly as it can escape from 
the orifice. The odour producing liquid is 
ethyl mercaptan and for the smoke a mixture 
of titanium tetrachloride and carbon tetra- 
chloride is used. Neither of the gases from these 
liquids is corrosive or harmful when inhaled. 
Cartridges for friction bearings are made from 
thin-walled %in. outside diameter brass tubing 
on the ends of which are sweated brass cap seats. 
The fusible plugs are screwed into taper threaded 
holes in the seats. 

To distinguish readily between the two types 
of cartridges the plug for the odour cartridge 
has a hexagon head and that for the smoke 
cartridge, a square head. The head of each 
plug is also stamped with a number which 





indicates the melting temperature of the fusible 
metal with which it is filled. When loaded and 
plugged the cartridges are tested in hot water 
for ten minutes to detect any lack of tightness 
in the closure. 








Useful Toggle Pliers 


In the accompanying illustration is shown a 
useful pair of toggle type pliers, known as the 
‘* Speetol,’’ which are now being supplied by 
Speed Tools, Ltd., of 35, Percy Street, London, 
S.W.1. With these tools components may be 
firmly locked between the jaws by a squeeze of 
the hand, and the pressure is maintained until 
the handles are pulled apart. The ratio of 
gripping pressure to hand pressure is claimed to 
be about 150 to 1. Their design is particularly 
strong, the principal members being flame cut 
from fin. thick cold-rolled steel. If used beyond 
their capacity the only parts of the pliers which 
may break are the four easily replaceable tin. 
steel rivets used to hinge the jaws. 

To set the pliers the job to be held is posi- 
tioned in the Jaws between the two adjustable 
spindles, which are screwed back until they 
just contact the workpiece. The pliers are then 
disconnected and one of the spindles is slightly 














PLIERS FULLY OPENED 


advanced by about half a turn of the screw. 
After resetting to the work, relatively light hand 
pressure will grip the component between the 
spindles with a firm and heavy pressure, which 
can be either increased or decreased by adjusting 
the locking spindles in or out. A quarter turn 
of the screw has a considerable effect upon the 
gripping power. 

The maximum distance admitted between 
jaws, which have a throat depth of Ifin., is 
ljin. Each jaw spindle is 2in. long and jin. 
diameter. Overall the pliers are 7}in. long and 
4}in. wide, their weight being approximately 
2lb. In addition to being used for holding 
work firmly the pliers may also be used as a 
clamp to form a handle when carrying awkward 
loads. 








EnGuisH ELectric CoMPANy’s EXHIBITION.—An 
interesting exhibition, ‘illustrating the company’s 
war and peacetime activities, was opened at St. 
John’s Parish Hall, Whiteladies Road, Bristol, 8, 
by the Lord Mayor of Bristol, Alderman James 
Owen, J.P., on May 3rd, and is open to the public 
until to-morrow. The war effort of the com- 
pany’s four works at Stafford, Rugby, Bradford, 
and Preston is demonstrated by the display of 
scale models and other examples of its products, 
amplified by a series of illuminated panels and 
photographs. Among the outstanding contribu- 
tions made by the Preston works was the produc- 
tion of Hampden’’‘ and “ Halifax ’’ bombers, 
and the completion of the first ‘‘ Halifax ” eighteen 
months after the receipt of an order for 200, repre- 
sented a remarkable engineering achievement. The 
Stafford works was responsible for the manufac- 
ture of large numbers of tanks, and for developing 
the technique of all welded tank assembly, and a 
scale model of the ‘‘ Comet ” tank illustrates these 
activities. Every phase of the company’s peace- 
time work is covered by the exhibition, which 
includes a display of prototype models of the latest 
designs of domestic appliances. 
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The Repair and Upkeep of 
H.M. Ships and Vessels in War* 
By G. A. BASSETT, C.B., R.C.N.C.t 
(Continued from page 415, May 3rd) 


SpecIAL Reparr Ratines (DockyArpD) 


‘xis branch of the naval service was created 
in June 1942 to assist in meeting the growing 
demands for manpower required for the repair 
and maintenance of the fleet abroad. It was 
impossible to meet the requirements from 
civilian labour, as volunteers were insufficient to 
produce the numbers required, and there were 
no powers of directing men to serve abroad 
similar to those at home. 

As men became due for conscription, by age 
or termination of deferment, those who were 
considered to have had sufficient experience in a 
trade or grade required in ship repair work 
were conscripted, or accepted as volunteers, as 
§.R.R.s (D). 

The majority of the officers for the 8.R.R.s (D) 
scheme were volunteers from the civilian 
officers and men of the Royal Dockyards. They 


but the inherent difficulties of working afloat 
severely limit the extent and volume of work 
which can be undertaken by them. Large 
repairs therefore must be carried out at rear 
bases or in one of the dockyards. 

There is a great demand for the services of 
8.R.R.s (D); their job is unspectacular and 
often arduous, but they have done some excel- 
lent work at extremely out-of-the-way places. 


CoAsSTAL FORCES 


Special arrangements had to be made for the 
upkeep and repair of the coastal forces craft dis- 
tributed around the coast. These craft had been 
built mainly by yacht and boat-building firms, 
and the repairs were carried out by these and 
some of the smaller repair yards. In all, some 
90 separate yards were used in the United 
Kingdom for this work. 

These yards recruited personnel as necessary, 
including suitable men for the installation and 
minor repair of main engines, wireless, &c., and 
the personnel was often increased by 200 per cent. 

Naval depots were set up for the main engines. 
spare gear, &c., and these greatly assisted with 





the speeding up of repairs. The Admiralty 


to port on many occasions only with very great 
difficulty. In one instance, M.L. 195 arrived at 
Grimsby in the early days of 1942 having been 
damaged by a mine. On arrival, in tow, her 
forecastle head was 10ft. below water, and the 
waterline across the deck abreast the funnel. 
She was beached and drained, partially plugged, 
refloated and placed on one of the slips of 
Messrs. Doigs, where practically a new fore end 
was built on. 


CONCLUSION 


The foregoing account outlines the demands 
made on the Royal Dockyards and private 
shipyards in the United Kingdom in the 
build-up, repair, and maintenance of the various 
fleets and forces required for naval operations 
during the war. 

When the end of the German war was in sight 
the naval repair load on United Kingdom 
resources was almost at its peak. There were 
some 1,065,000 tons of warships, including 
500,000 tons of the larger ships, cruisers, and 
above, in hand or awaiting repairs in January 
1945. During December 1944 over 90 destroyers 





and escort vessels were in hand as compared 

















H.M.S. “ KELLY.” Entering Tyne, May 13th,}'1940, After ;Sustaining 


Torpedo Damage 


wear uniform “but are paid at civilian rates. 

The men were sent to the R.N. Barracks at 
Chatham and vetted by dockyard officers and, 
if necessary given a trade test before being 
finally classified. Kitting-up and a five weeks’ 
disciplinary course followed, and they were then 
ready for draft. They wear the uniform of petty 
officer, leading rating, &c. 

Every trade in the ship repairing industry is 
represented. There are some 70 grades in all, 
ranging from riggers to electric wiremen, and 
the men are co-ordinated as far as possible to the 
equivalent grade of general service rating. The 
8.R.R.s (D) were the skilled nucleus of the 
Repair Party and they were to be assisted by 
ships’ staffs, and such local unskilled labour as 
could be used. 

Apart from being employed in repair bases or 
repair ships at their own trade, S.R.R.s(D) are 
in all respects treated as general service ratings. 
They are not and will not be employed in civil 
establishments to displace civilian workmen, and 
are treated as a self-contained body with their 
own officers and workshops. 

The present strength of the 8.S.R.s (D) 
organisation is just over 9,000 officers and men, 
* Institution of Naval Architects, April 10th., 1946. 
* Deputy Director of Dockyards, Admiralty. 











supplied new slipways and modified others to 
meet the special needs of these craft. 

The magnitude of the effort put forward by 
the firms concerned which, in the main, had 
previously little, if any, experience of naval 
work, and certainly no knowledge of the engi- 
neering and electrical problems involved, can 
be judged from the fact that of a total of 
approximately 500 craft some 120 were usually 
in hand at one time for repairs of 10 days or 
more duration. These same firms also repaired 
a large number of service motor-boats, auxiliary 
harbour craft and, in some cases, landing craft. 
One yard, which had large slips available, 
repaired the following between September 1939 
and August 1945 :— 


Ee” co vas. dae eax. “ose ues, Cae 
Drifters... ... as 8 
Coastal craft ... aes di ... 369 
EI 5. Fossa ccna pecan «shen sey 


Motor minesweepers os 
Landing craft : . 103 
RGUMIOUOE Ss tcc acd? id. SS) ce? 
Motor patrol vessels . 116 
Motor fishing vessels ... oa. 


In addition, this particular yard built a large 
number of small craft and boats of all types. 
A tribute must be paid here to the officers and 


H.M.S. ‘“‘ KELLY.” 
of Main Damage Looking from Aft 





men of these coastal craft who brought the ships 


General BView of Extent 


with an average of 75 during the previous six 
months. This included refits of ships due to 
join the Eastern Fleet, also landing ships and 
craft for special assault forces in the East. 

The large volume of merchant ships in hand 
in the United Kingdom for repairs at the end 
of 1944 caused considerable concern, and instruc- 
tions were issued to curtail naval refits and 
repairs so as to release men for merchant ship 
repairs. There has been a steady reduction 
in the load of naval repairs, and it is anticipated 
that by, say, mid-1946, all the major refits of 
H.M. ships will be dealt with in the Royal 
Dockyards. 

It is desired to place on record the assistance 
which has been given to the Emergency Repair 
Section by the Naval Staff and Admiralty 
departments generally. Decisions had to be 
arrived at quickly so that a damaged ship could 
be instructed as to her repair port. Continuous 
contact was maintained, by day and night, with 
the Flag or Naval Officers-in-Charge of the 
various ports and local repair Overseers, and 
as a general rule the repair instructions were 
sent out to the ship within a few hours of notifica- 
tion of damage. Only by the most willing co- 
operation of all concerned could such a result 
have been achieved. 
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Industrial and Labour Notes 


Unemployment 


Winding up a debate on unemploy- 
ment on Friday, May 3rd, in the House o 
Commons, the Minister of Labour, Mr. Isaacs, 
said that the general position in this country 
was one of shortage of labour. The total number 
of insured persons registered as unemployed on 
March 11th was 371,900; or 2 percent. of the 
insured population. That was satisfactory as 
far as it went, the Minister said, but in the old 
distressed areas, now known as development 
areas, the percentages were in some cases con- 
siderably higher. The Government was trying 
to meet the position, and Mr. Isaacs gave the 
assurance that there was close co-ordination 
between the Ministry of Labour and other 
Departments, not only at the centre, but in the 
regions. In the regional offices there were 
officials of the Board of Trade and others who 
not only worked elosely together, but who had 
been given a large measure of local responsi- 
bility so that they could move forward on any 
project without coming to headquarters for 
instructions. 

On the whole, Mr. Isaacs thought that the 
process of reconversion was going on very well. 
The increase of employment in the home 
civilian industries and services since 1945 was 
over 2,000,000, and the numbers employed on 
manufacturing for the export trade in 1946 
exceeded the mid-1939 figure by 52,000, or just 
over 5 per cent. 

Speaking of the system of inducing firms to 
take up work in the development areas, Mr. 
Isaacs said that the Board of Trade officials 
who interviewed employers had found them 
most willing to co-operate in the majority of 
eases. All the employers were anxious to do 
was to get the job going, and unless there were 
most exceptional reasons for allowing their 
businesses to develop on existing sites, they 
co-operated. The result had been that develop- 
ments completed or approved up to the last 
available date would find employment for about 
217,000. people. These developments were 
already moving ahead in South Wales, the 
southern part of Scotland, and other areas. 

The Minister referred also to the subject of 
training unemployed people, pointing out that 
one of the problems was that some men who had 
been trained were still waiting for jobs.- The 
first thing, and the sensible thing to do was 
to make a survey of an industry and to find out 
how many new trainees that industry could 
absorb. If the number was 100, 200, or 5000 
the Government would take that number and 
trainthem. It would be no good to the industry, 
the trainee, or the Government scheme if people 
were trained and then found that they were 
pushed on to the labour market, or that, if they 
could get a job, someone with longer experience 
was being pushed out. 


Iron and Steel Statistics 


. Figures published in the monthly 
statistical bulletin of the British Iron and Steel 
Federation show that the expansion of iron and 
steel exports continued during the month of 
March, when they amounted to 211,344 tons, 
valued at £6,674,700. The monthly average 
for 1938 was 163,287 tons, valued at £3,562,000, 
and the exports for March thus exceeded the 
1938 level by 29-5 per cent. in tonnage and 
87-4 per cent. in value. 

It can therefore be said that the iron and steel 
industry is the first of the big industries of this 
country to have exceeded the 1938 volume of 
exports in each month of the present year. It 
accounted for 10 per cent. of the total value of 
all exports from the United Kingdom in the 
first quarter of 1946, compared with 9 per cent. 
in 1938. 

An analysis of the figures shows that exports 
of alloy steel bars and rods, sleepers, fish-plates, 
and sole-plates were more than three times the 
1938 tonnage, and that plates, angles, shapes 
and sections, girders, beams, steel bars, rods, 


1938 tonnage. The rate of all iron and steel 
exports in the first quarter of this year exceeded 
the 1938 total by 17-6 per cent. in tonnage and 
70 per cent. in value. 

As already recorded, steel production showed 
a further increase in March from the high level 
of February and was at the annual rate of 
13,295,000 tons, compared with 12,799,000 tons 
in March last year. The 1938 total was 
10,398,000 tons. Pig iron output also increased, 
the annual rate for March being 7,660,000 tons, 
compared with 7,354,000 tons in March, 1945, 
and a total of 6,761,000 tons for 1938. 


Boiler-House Personnel 


The first of a series of courses specially 
‘designed to train men in the principles of 
civilian boiler-house practice began last week 
at Stourport and at H.M. Dockyard, Chatham, 
for Army and Naval personnel respectively. 
Engineers and stoker demonstrators of the 
Ministry of Fuel and Power have recently 
trained a number of optants from the Forces to 
act as the instructors in these courses. Training 
was given at Catterick Camp, where the 
instructors-to-be were given practical instruc- 
tion in the efficient operation of the camp’s 
diverse boiler plant. 

Each of the courses will cater for a group 
of twenty-five men who volunteer for training 
prior to being demobilised, and the instruction 
extends over a period of three weeks. Many 
vacancies exist for skilled boiler-house personnel 
and the Ministry of Fuel and Power says that 
the men being trained will be sure of a berth 
as soon as they leave the Forces. The par- 
ticular significance of these training courses is 
that an untrained boiler operative can waste 
some hundreds of tons of coal a year, and the 
Ministry of Fuel and Power is therefore taking 
steps not only to assist in the rehabilitation of 
the men, but is pointing a way by which many 
thousands of tons of fuel can be saved in the 
boiler-houses where they will be employed. 


* The Five-Day Week 


Vauxhall Motors, Ltd., announces 
that its 11,000 employees are now working a 
five-day week of 42} hours instead of a 46}-hour 
week. The new arrangement has been planned 
through the firm’s management advisory com- 
mittee, and this committee is confident that 
production will not suffer. The company is 
increasing basic rates and bonus, so that pay 
packets will remain the same as previously, and 
the hope is expressed that the shorter week, 
with a good rest at the week-end, will, in fact, 
mean greater efficiency with increased produc- 
tion. Last Friday, at the close of the first five- 
day week, the company said that whilst it was 
too early to draw positive conclusions, produc- 
tion had increased, and was 12 per cent. above 
the best post-war week. 

It may be added that the Vauxhall manage- 
ment advisory committee is elected on parlia- 
mentary lines. Elections are held for the 
twenty-one members from the works, each of 
whom represents roughly 500 employees. Five 
members of the management also sit on the 
committee. 

Another firm—Delco-Remy and Hyatt, Ltd. 
—has also decided to work a five-day week, 
both at its London and Dunstable works and 
in the sales and administrative departments. 
The firm says that, despite this reduction in 
working hours, it is hoped to maintain full 
output. There will be no reduction in the 
earnings of any of the employees. 


The Iron and Steel Industry 


Comments on the Government’s inten- 
tion to nationalise the iron and steel industry 
were made during last week by the chairmen of 
two well-known companies. 

Speaking at the annual meeting of Thos. 
Firth and John Brown, Ltd., on May Ist, Lord 





and rails were running at more than twice the 


Aberconway said that it was most unfortunate 


that at this stage of the transition from wartime 
to peacetime manufacture a serious element of 
uncertainty should arise. The steel indust 
was @ very complex one, and although the 
management, whether public or private, was 
open to criticism, the industry had been run well 
in private hands. He questioned whether there 
was any reason to think that it would be run 
better by a Government Department or a 
Government board. The scheme appeared to be 
a hazardous experiment undertaken with little 
commercial or economic justification. Lord 
Aberconway added that whatever the measure 
of public control or public acquisition the 
Government sought to apply, his company 
would not permit either fears or hopes to bring 
about a deferment or suspension of any steps 
it deemed necessary to develop and extend its 
business. 

At the annual meeting of the Lancashire Steel 
Corporation, Ltd., on April 29th, Mr. John E. 
James expressed the view that the proposal to 
introduce any form of nationalisation into the 
iron and steel industry would have incalculable 
consequences. One of the first effects, he said, 
must be to delay seriously the carrying out of 
the programme of rehabilitation and develop- 
ment while discussions in and out of Parliament 
were taking place, and that delay was obviously 
detrimental to the national interest. Nor could 
the threat of nationalisation have other than an 
unsettling effect on the day-to-day running of 
the industry at a time when it was making every 
effort, in spite of the coal shortage, to increase 
its production and sell its goods to the best 
advantage in a world market where the demand, 
though at present unlimited, would not remain 
so indefinitely. Mr. James said that plans pre- 
pared for the future development of the Cor- 
poration’s group of companies had _ been 
included in those submitted by the industry to 
the Government. Had the industry not been 
prevented from proceeding with those develop- 
ments, for reasons associated with the political 
situation, there was no doubt that the work 
envisaged in the plans would by now have been 
well under way. 


Trade Disputes in March 


According to The Ministry of Labour 
Gazette the number of disputes involving stop- 
pages of work, reported as beginning in March, 
was 189. In addition, twenty-one stoppages 
which began before March were still in progress 
at the beginning of that month. In these 210 
stoppages, the approximate number of workers 
involved, including those thrown out of work at 
the establishments where the disputes occurred, 
is estimated as being over 54,000. The aggre- 
gate number of working days lost during March 
at these establishments was about 268,000. 

Of the stoppages of work through industrial 
disputes known to have been in progress at some 
time in Mareh, the coal mining industry 
accounted for 107, involving 13,000 workers, 
and resulting in an aggregate loss of 25,000 
working days. In the metal, engineering and 
shipbuilding industry group, fifty-seven stop- 
pages took place during March, involving 30,800 
workers and,.accounting for an aggregate loss 
of 218,000 working days. 

Of 191 stoppages of work through disputes 
which ended during March, eighty-three, 
directly involving 6,200 workers, lasted not 
more than one day; forty disputes, involving 
7,700 workers, lasted two days; twenty-six, 
involving 4,800 workers, lasted. three days; 
twenty-four, involving 3,700 workers, lasted 
four to six days ; and eighteen, involving 23,400 
workers, lasted ‘over six days. 

Thirty of the disputes which began in March 
arose out of demands for advances in wages, 
and sixty related to other wage questions. Six 
disputes started over questions regarding work- 
ing hours, and sixty-three over other questions 
respecting working arrangements. Two stop- 
pages were in support of workers involved in 





other disputes. 
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French Engineering News 
(From our French Correspondent) 


Paris, May 2nd. 


For the past ten months efforts have been 
made to render the port of Dunkirk useful 
again, but it is still far from achieving pre-war 
capacity. Installations were ruined, cranes 
destroyed, and now thirteen magnetic mines are 
still paralysing the port so that only fishing 
boats can use it. After the capitulation plans 
showing where the mines were sown were 
surrendered by the Germans. Efforts were 
made to remove the detonators, but the mines 
had shifted, and the port had sanded up, so that 
constant dredging was necessary. English 
specialists were called in, but in spite of constant 
work only two of the mines were eliminated, 
and the whole channel will need dredging before 
the port can be efficiently used. Since the 
French have not the materials necessary, it is 
hoped to secure Dutch dredgers. 

* * * 


After eighteen months of reconstruction in 
Lyons, eight bridges and ten temporary bridges 
have been constructed. The town’s com- 
munications are now normal. Difficulties in 
obtaining material meant that as much as 
possible had to be recovered. Thus, the metal 
Gallieni ‘bridge, with a breach 63 m. long, 
was repaired with only 55 tons of new steel. 

* ~ * 


The Conférence Internationale des Grands 
Réseaux Electriques will be held in Paris from 
June 27th to July 6th, 1946, following a lapse of 
seven years. A commission of sixty-four experts 
from twelve countries has met and considered 
the most urgent and interesting questions for 
discussion. The object of the C.I.G.R.E. is to 
spread progress in electrotechnology, engineers 
being given details of practical methods of 
learning and discussing new discoveries. The 
1946 session will re-establish contacts and 
enable countries deprived of means of progress 
to benefit from technical progress made by free 
countries. As in preceding sessions, reports 
will be in three sections, dealing with produc- 
tion and transformer equipment and switch- 
gear; construction, insulation, and upkeep of 
lines; and the development, protection, and 
interconnection of networks. Two questions to 
be studied in collaboration with the Inter- 
national Telephone Consultative Committee are 
the protection of communication lines against 
harmful action of industrial electric lines and 
the protection of subterranean cables against 
corrosion. 

* * * 

Transport difficulties are still playing a large 
part in the recovery of the eeonomic iife 
of the country, and water transport is again 
proving the best and cheapest method of trans- 
porting heavy merchandise. Each year the 
tonnage and speed of water transport increases 
thanks to progress in engines and shape of hull. 
The increase, however, is conditional upon the 
rapid handling of merchandise, and upon liaison 
between waterways and railways. For this 
reason the installation of port facilities at 
Chalons-sur-Saéne is expected to meet a need. 
Situated on the great north-south highway of 
France, at the point where two important 
waterways meet, the port will have an excep- 
tional position. Vessels will be able to pass from 
north to south and also towards the centre and 
east. The Chalon Chamber of Commerce has 
undertaken its construction, and is proceedin; 
with the work by agreement with the Adminis- 
tration for Roads and Bridges. 

The port is expected to have an annual 
traffic capacity of 500,000 tons, and railway 
traffic of 300,000 tons. It will include the most 
modern installations with possibilities for the 
construction and repair of canal boats and 
Rhéne freighters. There will be a railway 
linking the port with the S.N.C.F., and to the 
north of Chalon, a deviation of the Centre canal 
3} kiloms. long, will flow into the Saéne in the 
immediate vicinity of the port. The walls of 
the quay bordering the Saéne will be 816 m. long. 
Storehouses will be served by jib cranes capable 
of unloading 40 to 60 tons an hour. A store 
yard of reinforced concrete will permit large 
stocks to be kept. 





Notes and 


Memoranda 
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Rail and Road 


L.M.S. SUMMER TRAIN SERVICE.—With the intro- 
duction of its summer time-table on May 6th, the 
London, Midland and Scottish Railway has brought 
into operation more than thirty additional long- 
distance expresses and twelve more restaurant cars 
every weekday. New corridor coaches are now being 
turned out of L.M.S. workshops at the rate of nine 
per week in preparation for the holiday traffic, whilst 
over thirty new locomotives have already been put 
into service this year. 


New VEHICLE REGISTRATIONS.—The Society of 
Motor Manufacturers and Traders, Ltd., has 
resumed publication of statistics relating to new 
vehicle registrations in Great Britain, Northern 
Ireland, and Eire. Motor-cars registered for the 
first time in Great Britain in January of this year 
numbered 4205, compared with 7708 in the whole of 
1945; 253 hackney carriages were registered in 
January, and 5212 goods vehicles, of all descriptions. 
The total number of motor vehicles of all kinds pro- 
duced in the United Kingdom in February of this 
year was 20,983. The average monthly production 
for the year 1938 is estimated by the 8.M.M.T. as 
being 37,073. 

L.M.S. Lonpon Tratn Controt SysTEM.—A 
new district operating manager’s office for the 
London (Western) district of the London, Midland 
and Scottish Railway was opened on May 6th, and 
marks a further stage towards completion of a 
scheme for the reorganisation of the forty-two 
control areas into nineteen operating districts, 
each under a district operating manager. Mr. 
H. B. Taylor is operating manager for the London 
(Midland) district, with headquarters at St. Pancras, 
and Mr. W. B. Shelton has now begun his new duties 
at Euston. Each exercises control over every train 
moving within a 50-mile radius of the respective 
L.M.S. London termini. 


Tue ‘‘ Coronation Scor.’’ — After seven years 
in America, the London, Midland and Scottish 
Railway’s eight-coach ‘‘ Coronation Scot ”’ train is 
returning to Great Britain this month. The train 
was shipped to the United States in 1939 for exhibi- 
tion at the World’s Fair in New York. The stream- 
lined ‘‘ Coronation ” locomotive was brought back 
to this country during the war, and has since been 
working main line expresses from the Camden 
(London) depot, but wartime conditions made it 
impracticable for the carriages to be returned. They 
have therefore remained in the United States, 
where they were placed at the disposal of the military 
authorities. Arrangements have now been made 
for the eight passenger carriages to be shipped to 
Liverpool. On arrival in this country they will be 
sent to one of the L.M.S. carriage works for overhaul 
prior to being put back into ordinary passenger 
service. 


Air and Water 


TRANSFER OF CLYDE TENDER.—After service as 
a tender and tug on the Clyde for thirty-three years, 
the ‘‘ Paladin ’”’ has been transferred to the Solent 
for use as a tender for Transatlantic liners at 
Southampton. 


Tacoma Narrows BripvGe.—Final plans and 
specifications for the new Tacoma Narrows bridge, 
over Puget Sound, have now been approved by the 
Washington Toll Bridge Authority. Engineering 
News-Record says that the cost of the project is 
estimated at 8} million dollars, and the time 
required for the construction of the new bridge will 
be twenty-two months. The plans provide for a 
5979ft. suspension bridge with a main span of 
2800ft., and four traffic lanes. It will replace the 
old bridge which collapsed in 1940. Investigations 
and tests on redesigning the Tacoma Narrows 
bridge have been carried out under the direction of a 
consulting board. 


THe Atva B. ApamMs TUNNEL.—According to 
Engineering News-Record, the last concrete in the 
13-1-mile long Alva B. Adams tunnel has now 
been poured, thus marking another step towards the 
completion of the Colorada-Big Thompson project 
of the United States Bureau of Reclamation. The 
tunnel, which will deliver water from the Colorado 
River to the eastern side of the Continental Divide, 
was begun in 1940. Work was suspended in 1942 
because of material and manpower shortages, but 
was resumed in 1943 when future food require- 
ments indicated the advisability of completing the 
irrigation project. Work was again stopped in 
January, 1945, but was resumed in May of that 


year. 





Busk STUDENTSHIP IN AERONAUTICS. — The 
trustees of the Busk Studentship in Aeronautics 
hope to make an appointment in June to a student- 
ship of the value of £165, tenable for one year from 
October Ist. It is open to any British subject of 
British descent—man or woman—who has not 
attained the age of twenty-five on October Ist. 
The object of the studentship is to enable the holder 
to engage in research, or preparation for research, in 
aeronautics of the kind in which the late Edward 
Busk was specially interested. They are of the 
type involving experimental as well as mathe- 
matical investigation. Forms of application for 
this studentship may be obtained from Professor 
B. Melvill Jones, Engineering Laboratory, Cam- 
bridge. 

SouTHAMPTON Fiyinc Boat BasEe.—The Parlia- 
mentary Secretary to the Ministry of Civil Aviation 
was recently questioned as to whether a contract 
had been placed by the British Overseas Airways 
Corporation for the construction of any accom- 
modation which it was proposed to use as part of 
the temporary flying boat base at Southampton. 
The reply stated that two floating docks, costing 
£25,000, had been constructed and would be used 
at Southampton. They would also be of use else- 
where on the establishment of a permanent base. 
Apart from this, the Parliamentary Secretary said 
that no contracts had been placed, but it was esti- 
mated that an expenditure of approximately 
£80,000 would be involved in a move to South- 
ampton. 

Miscellanea 

CANADIAN AGRICULTURAL MacHINERY.—Exports 
of farm implements and machinery from Canada 
during the whole of 1945 were valued at 20,196,000 
dollars, compared with a total value of 13,434,000 
dollars in 1944. 

CopPER FROM CHILE.—The Ministry of Supply 
announces that in addition to its purchases of 
virgin copper from Rhodesia, the Belgian Congo, 
and Canada in the first half of 1946, it has also 
bought 30,000 tons of copper from Chile in the 
same period. 

Om Propuction IN Burma.—The Under- 
Secretary of State for Burma said a few days ago 
that. the rehabilitation of the oil industry in Burma 
was being undertaken by the companies concerned 
with Government assistance. This assistance 
related to such matters as authorising purchases of 
equipment outside the sterling area, the release of 
key employees from the Forces, and the provision 
of passages. 

Steep Rock Iron Mines.—The largest producer 
of iron ore in Canada, Steep Rock Iron Mines, Ltd., 
is reported to have plans in hand for considerable 
expansion. Jron Age says that the company’s 
ultimate goal is the delivery of 3 million tons of iron 
ore annually. Plans have been approved to bring 
into production a second iron ore mine at the com- 
pany’s Steep Rock Lake property in the Rainy 
River district of Western Ontario. 

Entry TO UNIVERSITIES.—The Minister of Labour 
has stated that conditions governing the entry of 
students to the universities for the year beginning 
October next have been considered in relation to 
the general manpower position. Preference will be 
given to men who have served in the Armed Forces 
and others who have been engaged for an equivalent 
period in important civilian work, provided they 
are suitable for acceptance by the university con- 
cerned. Any young men still liable to be called up 
for military service who are granted deferment to 
enable them to study at a university will be called 
up on the completion of their course. 

X-Ray CrysSTALLOGRAPHY.—A summer school 
in X-ray crystallography will be held in the Depart- 
ment of Mineralogy and Petrology, and in the 
Cavendish Laboratory, Cambridge, from Monday 
to Friday, September 2nd to 13th. The school is 
conceived as a means of providing an introduction 
to the fundamental theory, methods, and techniques 
of X-ray diffraction, so that those whose researches, 
whether in the universities or in industry, lies in 
the field of physics, chemistry, metallurgy, mine- 
ralogy, or biology may be able to recognise in their 
own work the types of problem to which these 
methods may with advantage be applied. The 
greater part of the course will be devoted to prac- 
tical work on the interpretation of the various 
types of X-ray photograph. A detailed syllabus 
and form of application for admission may be 
obtained from Mr. G. F. Hickson, M.A., Secretary 
of the Board of Extra-Mural Studies, Stuart House, 
Cambridge, to whom completed application form 
should be returned not later than July Ist, 1946. 
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Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Engineers’ Guild 

Wednesday, May 15th.—Royal Sanitary Institute, 90, 
Buckingham Palace Road, 8.W.1 “ The Guild, the 
Engineer, and the Community,” J. H. Turner. 
6.30 p.m. 
Wednesday,’ May 29th.—Royal Society of Arts, John 
Adam Street, Adelphi, W.C.2. Annual general 
meeting. 6.30 p.m. , 





Institute of Economic Engineering 

Sunday, May 12th.—Lonpon Recion: Waldorf Hotel, 
Aldwych, W.C.2. ‘Selection and Training of 
Personnel in Industry,’’ Grace Ward. 2.45 p.m. 
Saturday, May 18th.—Miptanp Recion: Technical 
College, Coventry. ‘‘The Economics of Electro- 
Plating Processes,’ N. A. Tope. 2.30 p.m. 


Institute of Marine Engineers 


Tuesday, May 14th.—85, The Minories, E.C.3. “ Air 
Preheater Design, Construction, and Maintenance,” 
W. Crawford Hume. 5.30 p.m. 


Institute of Metals 


Wednesday, May 22nd.—Institution of Mechanical Engi- 
neers, Storey’s Gate, S.W.1.  ‘‘ Atomic Physics 
and Mechanical Strength of Metals,’’ N. F. Mott. 
6 p.m. 


Institution of Automobile Engineers 

Wednesday, May 15th.—LondDon GrapvuaTEs: 12, 
Hobart Place, S.W.1.° ‘“‘The Development of the 
Motor-Cycle Cylinder Head,” P. E. Irving. 6.30 p.m. 

Saturday, May 18th.—BanBury GRADUATES : Wincott’s 
Café, South Bar, Banbury. Committeemen’s 
conference. 3.30 p.m. 

Tuesday, May 2lst.—CovENTRY CENTRE: Geisha Café, 
Hertford Street, Coventry. Brains Trust. 7 p.m. 

Saturday, May 25th—LonpoN GrRapvuaTEs: Rem- 
brandt Hotel, Thurloe Place, S.W.7. Annual dinner. 
7.15 p.m. 

Tuesday, May 28th.—BirMINGHAM CENTRE: James 
Watt Institute, Great Charles Street, Birmingham. 
‘‘Engine Proportions, with Special Reference to 
Stroke /Bore Ratio,”’ A. Mitchell. 6.15 p.m. 


Institution of Chemical Engineers 

Tuesday, May 14th.—Geological Society, Burlington 
House, Piccadilly, W.1. ‘‘ Instrumentation in Plant 
Control,” D. J. Pull. 5.30 p.m. 

Institution of Civil Engineers 

Tuesday, May 14th.—Great George Street, S.W.1. 
“ Application of Freezing Processes to Civil Engi- 
neering Works,” J. C. Waddington and H. Mussche. 
5.30 p.m. 

Tuesday, May 2\st.—Great George Street, S.W.1. James 
Forrest Lecture. 5.30 p.m. 

Tuesday, May 28th.—Rattway SecTION: Great George 
Street, S.W.1. ‘‘ Trend of Rolling Stock Design,” 
C. E. Fairburn. 5.30 p.m. 


Institution of Electrical Engineers 


To-day, May 10th.—N.E. Strupents : Neville Hall, 

; Westgate Road, Newcastle-on-Tyne. Annual general 
meeting. 6.30 p.m. 

Monday, May 13th.—S. Miptanp StupeEnts: Technical 
College, Coventry. ‘‘ Power Line Carrier Com- 
munication,” D. W. Harling. 7 p.m. 

Friday, May 17th.—Scottisn CENTRE: Training College 
Hall, Park Place, Dundee. ‘‘ Atoms, Electrons, and 
Engineers,” T. E. Allibone. 7.30 p.m. 

Saturday, May 18th.—N. Miptanps StupEnNts: Elec- 
tricity Offices, Whitehall Road, Leeds. Annual 
general meeting. 2.30 p.m. 

Wednesday, May 22nd.—Lonpon StupENTS’ SECTION : 


Savoy Place, Victoria Embankment, W.C.2. 
Annual general meeting. 6.30 p.m. 
Friday, May 24th.—MEASUREMENTsS SECTION: Savoy 
, Place, Victoria Embankment, W.C.2. “The 


Measurement of Time,” Sir Harold Spencer Jones. 
5.30 p.m. 
Institution of Factory Managers 


Saturday, May 11th.—N. Mrptanp Branco: Royal 
Victoria Station Hotel, Sheffield. ‘‘Man and 
Management,” Cmdr. Irving, R.N. 2.30 p.m. 


Institution of Mechanical Engineers 


To-day, May 10th.—Storey’s Gate, S.W.1. Informal 
meeting. Films of engineering interest. 5.30 p.m. 
Saturday, May 11th—N.E. GrapvuatEes: Hartlepool 


Gas and Water Company, Victoria Road, Hartlepool. 
‘‘ Wire Drawing,” G. D..S. Maclellan. 2.30 p.m. 

Friday, May 24th.—Storey’s Gate, S.W.1. Conference 
on Machinability. 10.30 a.m. and 2.30 p.m. 


Institution of Mining and Metallurgy 
Thursday, May 16th.—Geological Society, Burlington 
House, Piccadilly, W.1. Annual general meeting. 
“4 p.m. 
Institution of Production Engineers 
Saturday, May 11th.—Yorxs GrapvuaTes: Great 


Wednesday, May 15th.—Preston Szction: Star Paper 
Mill, Feniscowles, Blackburn. Annual general 
meeting. 7 p.m. 

Monday, May 20th.—Dersy Svus-Section: School of 
Art, Green Lane, Derby. Annual general meeting. 
6.30 p.m. 

Thursday, May 23rd.—WoLVERHAMPTON SECTION: 
Dudley and Staffs Technical College, Dudley. “* The 
Measurement of Surface Texture,” R. E. Reason. 
6.30 p.m. 

Institution of the Rubber Industry 

To-day, May 10th.—Grand Hotel, Birmingham. “‘ The 


Future of the Rubber Manufacturing Industry,” 
A. Healey. 5.30 p.m. 


Institution of Sanitary Engineers" 
Wednesday, May 15th.—Denison House, Vauxhall Bridge 
Road, S.W.1. ‘Radio Prospection for Water, 
Minerals, &c.,” J.C. Maby. 5.30 p.m. 


Junior Institution of Engineers 


Saturday, May 18th.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2. Annual luncheon. 1 p.m. 


London Association of Engineers 


Friday, May 24th.—Connaught Rooms, Great Queen 
Street, W.C.2. Anniversary Dinner. 6 p.m. 


Maudslay Society 


To-day, May 10th—Waldorf Hotel, Aldwych. W.C. 2. 
Annual Meeting followed by Luncheon. 11.30 a.m. 


Royal Aeronautical Society 

Thursday, May 30th.—Institution of Civil Engineers, 
Great George Street, S.W.1. Thirty-fourth Wilbur 
Wright Memorial Lecture, E. F. Relf. 6 p.m. 


Royal Institution of Great Britain 

To-day, May 10th.—21, Albemarle Street, W.1. “‘ Sun- 
spots, Radio Fading, and Radio Noise,” Sir Harold 
Spencer Jones. 5.15 p.m. 

Friday, May 24th.—21, Albemarle Street, W.1. ‘“ X-Ray 
Aualysis in Research and Practice To-day,” Sir 
Lawrence Bragg. 5.15 p.m. 

Friday, May 31st.—21, Albemarle Street, W.1. ‘‘ Electric 
Fishes,” Sir Henry Dale. 5.15 p.m. 


Royal Meteorological Society 


Wednesday, May 15th.—Burlington House, Piccadilly, 
W.1. Joint discussion on ‘Ecology and the 
Study of Climate.” 


Royal Society of Arts 


Wednesday, May 29th.—John Adam Street, Adelphi, 
W.C.2. “Colloidal Carbon,” W. H. Cadman. 
1.45 p.m. 


2.15 p.m. 


Royal Statistical Society 

To-day, May 10th.—Lonpon Section: E.L.M.A. Light- 
ing Service Bureau, 2, Savoy Hill, W.C.2. “The 
Accuracy of Automatic Lathes,” P. J. Stanley. 
6.30 p.m. 


Society of Instrument Technology 
Tuesday, May 28th.—London School of Tropical Medi- 
cine, Gower Street, W.C.2. ‘‘ The Design of Auto- 
matic and Manually Operated Control Systems,” 
Dr. A. Porter. 7 p.m. 








Personal and Business 


Mr. H. L. KeENnwarp has been elected President 
of the Society of Motor Manufacturers and Traders, 
Ltd. 

Mr. L. B. Norris, A.M.I. Mech. E., has been 
appointed chief mechanical engineer, Central 
Uruguay Railway. 

Mr. J. R. THomas has been appointed resident 
works manager at the Swindon factory of the 
Plessey Company. 

THe Hartanp ENGINEERING Company, Ltd., 
announces that Mr. H. T. Collinswood has resigned 
from the board of directors. 

CotoneEt D. R. Jounson has been appointed sales 
manager of Pitter Gauge and Precision Tool Com- 
pany, Ltd., of Leatherhead. 

Mr. W. R. MacGrecor has resigned from the 
board of Chadburns (Liverpool), Ltd., owing to 
pressure of professional business. 

Tue British THomson-Hovuston Company, Ltd., 
has opened offices at Avenida Pte. R. Saenz Pena 
636, Buenos Aires, in charge of Mr. J. G. Boddy. 
Mr. H. W. Apams has been appointed export 
manager of the General Electric Company, Ltd., in 
succession to Mr. E. W. Hann, who has recently 
retired. 

THE ELectriciry COMMISSION announces the 
retirement of Mr. H. Douglas, financial officer since 
1938. Mr. F. A. Rawlings has been appointed to 
succeed him. 

Tue address of the Export Licensing Branch 
(Board of Trade) is now Stafford House, 14-20, 
King William Street, London, E.C.4 (telephone, 
Mansion House 4555). 

THE CHAMBER OF SHIPPING OF THE UNITED 
Krncpom, 3-6, Bury Court, St. Mary Axe, E.C.3 


Rotts-Royce, Ltd., has recently concluded , 
licence agreement with the Chinese Government for 
the manufacture of Rolls-Royce gas turbine and jet 
propulsion engines in China. 

Mr. R. B. TEMPLETON has been nominated ag 
Junior Vice-President of the Institute of Britis) 
Foundrymen for 1946-47. He is a Past-President 
of the London branch of the Institute. 

Srr ARNOLD Musto has been appointed Region] 
Transport Commissioner for the South-Westerm 
Region and Mr. R. Stuart Pilcher succeeds him ag 
Regional Transport Commissioner, Midland Region, 

HapDFI£eLps LTp. announce the retirement of Mr, 
W. A. Green, who has served as the firm’s Birming. 
ham and South Midlan.\s representative for forty. 
five years. Mr. C. F. Jarratt has been appointed to 
succeed him. 

Tue Lonpon, MIDLAND AND ScorrisH Rainway 
announces the following appointments :—Mr. W. P. 
Bradbury, chief commercial manager; Mr. A. W, 
Norman, chief stores superintendent; and Mr, 
P. R. Hickman to be assistant chief stores super- 
intendent. 

Mr. H. B. Rosin Rowe tt has been elected 
President of the North-East Coast Institution of 
Engineers and Shipbuilders. Mr. H. C. Forster, 
Mr. A. J. Marr, and Mr. J. M. Ormston have been 
elected Vice-Presidents. 

HEAD, WRIGHTSON AND Co., Ltd., have made an 
agreement with the Arthur G. McKee Company, 
Cleveland, Ohio, U.S.A., by which the McKee Com. 
pany will undertake engineering services in the 
design and construction of iron and steelworks plant 
in Great Britain and South Africa. 

THE TuBE INVESTMENTS GROUP announces that 
the recently acquired aircraft factory at Blythe 
Bridge, Staffordshire, is to be taken over on July 
Ist, and will shortly after be producing domestic 
electrical appliances. The group has also acquired 
the business of A. P. Lundberg and Sons, Ltd. 

METROPOLITAN-VICKERS ELECTRICAL CoMPany, 
Ltd., and Siemens Brothers and Co., Ltd., announce 
that an agreement has been concluded between 
them in connection with the marketing, hire main- 
tenance, and servicing of radar and associated 
audio-type equipment for marine navigational 
purposes. 

Witp-BarFIreELD ELEectric FuRNACEs, Ltd, 
announces the formation of Société Anonyme Wild- 
Barfield, 165, Rue Belliard, Brussels, to deal with 
its sales and service matters in Belgium, Holland, 
and Luxembourg. The new company will also 
represent G.W.B. Electric Furnaces, Ltd., in the 
same area. 

A. C. Wickman, Ltd., Coventry, announces that 
Mr. W. R. Bedford has been appointed area manager 
at Manchester, and that Mr. W. J. Bottomley has 
been appointed area manager at Bristol. Mr. H. 
Eckersley has been appointed manager of the newly 
formed tungsten carbide development division of 
the organisation with headquarters at Torrington 
Avenue, Coventry. 

THe AssociaTED LEAD MANUFACTURERS, Ltd., 
announce that the home sales departments have 
now returned to London, and inquiries should be 
addressed to the new offices at 14, Finsbury Circus, 
E.C.2 (telephone, London Wall 4394). The buying 
and alloy departments have also removed to this 
address. Other departments will remain at Oxted 
for the time being, and all inquiries for export sales 
should continue to be addressed to Limpsfield Court, 
Oxted, Surrey (telephone, Oxted 840). 

A company, to be called Rhymney Engineering 
Company, Ltd., has been formed to develop and 
market the latest mechanical processes for winning 
coal. It will be jointly owned by Powell Duffryn, 
Ltd., and International Combustion, Ltd. The 
first directors are Mr. Edmund Hann, chairman; 
Sir George Usher, deputy chairman; Mr. F. 6. 
Penny, M.I. Mech. E.; and Mr. Ivor Williams. 
The works formerly operated by Powell Duffryn, 
Ltd., on the site of the old Rhymney Ironworks have 
been acquired from the Ministry of Supply and will 
be equipped and extended to handle the business 
which the new company is understood to be taking 
over from International Combustion, Ltd. 








Contracts 


J. anp E. Hatt, Ltd., Dartford, have received 
an order, valued at £80,000, from Woodwards 
Stores, Ltd., Vancouver, British Columbia, for the 
installation of lifts and escalators. 


tract for the manufacture and supply of a special 
type of tipping gear for hopper wagons used on the 
Indian State Railway system. The company hes 
also received an order through the Golonial Office 
for the manufacture of spare parts and other acces- 
sories required for locomotives and rolling stock 





announces that its telephone number is now 





Northern. Station Hotel, Leeds. Annual general 
meeting. 2.15 p.m. 





Avenue 2922 (six lines). 


in use on the Federated Malay States Railway 
system. ° 


Arr Dispatcx, Ltd., Cardiff, has received a con- ' 
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A Seven-Day Journal 


The Institution of Structural Engineers 


On Wednesday, May 8th, the annual luncheon 
of the Institution of Structural Engineers was 
held in London, with Mr. F. E. Drury, the 
President, in the chair. In his speech, which 
followed the luncheon, Mr. Drury emphasised 
the purpose of the Institution, which was to 
serve structural engineering in the science and 
art of the subject, and dealt with the work it 
had accomplished during the war years. He 
pointed out that one of its major responsibilities 
during the last decade was to develop and make 
public views on the education and training of 
prospective members. The Institution favoured 
as broad an education as might be expedient for 
a prospective engineer, whatever his special 
branch. He contended that a fully trained 
engineer should be capable of directing spheres 
of technical and administrative service, function- 
ing through a background of engineering and 
general knowledge. In the course of his later 
remarks Mr. Drury said that originality is 
particularly important to an engineer. 
original mind creates, as it is well stocked with 
adequate knowledge of things past and has the 
innate power to analyse, compare, see the vital 
points, and discard the immaterial. Originality 
enabled an engineer to realise the possibilities 
of new materials and visualise new ideas of 
structure. He did not consider that mathe- 
matics in the abstract would make an engineer, 
experience of their application to material 
things was necessary. Physics and mathe- 
matics without practical application of some 
kind lost their static value and dynamic force. 


The Browney Signal Box Accident 


On January 7th, an accident occurred at 
5.40 a.m. at Browney signal-box between 
Ferryhill and Durham, on the East Coast main 
line of the London and North-Eastern Railway. 
The 11.15 p.m. down express passenger train, 
King’s Cross to Newcastle, cdllided with the 
wreckage of an up goods train which had 
become divided, and of which the following 
portion had overtaken and collided with the 
leading portion on a falling gradient, this 
collision resulting in some of the débris fouling 
the down track. Ten passengers were killed 
and twenty-five were injured. The down 
express train only just fouled the buffers 
of the goods engine and might have escaped 
with minor damage, but that it ran into 
more extensive débris a little further on, 
which led to the derailment and wreckage. In 
his report of the accident, Colonel A. C. Trench 
recognises the fact that the originating cause 
of the accident was the failure of the goods train 
draw-bar, and the culminating cause—the 
lowering of the down signals for the express 
by the pulling of their wires by débris from 
derailed wagons—can only be described as a 
deplorable misadventure. He states, however, 
that a considerable share of the responsibility 
for failing to take steps which would have 
stopped the express must fall upon the signal- 
man on duty in the Browney box. 


The Accident at Lichfield Station 


A REPORT has now been published on the 
collision which occurred on January Ist last at 
Lichfield Station, on the London Midland and 
Scottish Railway. The accident..took place 
when the 6.8 p.m. local passenger train from 
Stafford to’ Nuneaton was standing at the up 
slow line platform at Lichfield, and the 2.15 p.m. 
fish train from Fleetwood to London, travelling 
at about 35 m.p.h., was accidentally diverted 
on to the same line at the north end of the 
station, instead of on to the up fast line, as was 
intended. The resulting collision drove the 
passenger train forward about ‘100 yards and 
wrecked all four of its coaches. Twenty 
passengers lost their lives and twenty-one were 
injured. After the accident it was found that 
the bolt of the facing bolt lock of the points 
could not be fully withdrawn from its notch in 








the stretcher of the switches and that it was 
holding the points in the opposite position to that 
shown in the signal-box—that is, for a movement 
from the fast to the slowline. This failure was due 
to an accumulation of frozen ballast fouling the 
lower end of the adjustable arm on the rocking 
shaft, and restricting its movement. It was 
also found that, although the points were so 
held reversed by the bolt, the signalman had 
been able to restore the lever to its normal 
position in the frame and that the point lever 
to the pedestal crank under the box at ground 
level had sprung. This springing, together 
with other effects along the 100 yards or so of 
rodding, absorbed the normal 6in. travel of 
the rod. A similar distortion was found in the 
down rod working the trailing points in the 
up slow line at the opposite end of the con- 
nection, which had been forced from normal to 
reverse by the wheels of the fish train. Colonel 
E. Woodhouse concluded that three factors 
contributed to the accident : the failure of the 
facing bolt to disengage from the points to 
prevent their restoration to normal; ‘the 
buckling of the down rod underneath the signal- 
box; and the alleged failure of a detector to 
prevent the home signal responding to its 
lever or, alternatively, the non-observance of 
that signal by the driver of the fish train. 


H.M.S. “ Triumph ” 


THe light fleet aircraft carrier H.M.S. 
“Triumph ” has now satisfactorily completed 


her official sea trials and was.handed over to’ 


the Admiralty on May 9th. The vessel was 
constructed at the Hebburn yard of R. and W. 
Hawthorn, Leslie and Co., Ltd., under the 1942 
naval programme, and has a displacement of 
18,300 tons. The machinery for H.MS. 
‘Triumph ” was built at the St. Peter’s engine 
works of Hawthorn, Leslie, and consists of a 
twin-screw installation of single-reduction 
geared turbines with a total S.H.P. of 40,000. 
Steam is supplied by four water-tube boilers 
working at 400 lb. pressure, superheated to a 
total temperature of 700 deg. Fah. The pro- 
pelling machinery is arranged in two compart- 
ments, each compartment containing two boilers 
and one set of main machinery, with associated 
auxiliaries. The armament comprises a number 
of pom-pom and Bofors anti-aircraft guns. 


The F.B.I. and the Iron and Steel 
Industry 


Tue Grand Council of the Federation of 
British Industries has issued a statement com- 
menting on the Goyernment’s announcement 
regarding the iron and steel industry. After a 
reference to the Government’s production drive 
and the importance of the early restoration, of 
full production and international trade, this 
statement says that the announcement regard- 
ing the iron and steel industry cannot fail to do 
great harm to industrial recovery. It will:férce 
attention to be diverted from the production 
drive, and by creating doubt will cause a wide- 
spread deferment of developments throughout 
all those productive activities, the boundaries 
of which are overlapped by the iron and steel 
industry. Remarking that iron and steel is not 
one industry, and that its boundaries and those 
of the engineering industry are inextricably 
interwoven, the F.B.I. says that the attempt to 
define those boundaries, which is foreshadowed 
by the Government’s proposals, is bound to 
result in flexibility being replaced by rigidity, 
the acknowledged enemy of all progress. Public 
ownership, the statement continues, is not 
merely a domestic issue. It involves doubts 
and an attitude of caution in the minds both of 
foreign Governments and of overseas con- 
sumers as to the methods which this country 
may adopt in conducting its international trade. 
For these doubts to continue over some years 
while complex plans for iron and steel are 
worked out, would, it is felt, place a very grave 
handicap upon the rehabilitation of world 








trade. The only justification for adopting a 
large measure of public ownership for iron and 
steel would be that it would produce greater 
benefit, either to the productive industry or to 
the consumers of iron and steel, than the execu- 
tion by the industry itself of its own plan. The 
F.B.I. expresses the opinion that the Govern- 
ment, having developed a political theory, is 
now seeking a plan to fit it, the vindication of 
the theory having become the main objective, 
taking precedence over the speedy advancement 
of a great basic industry. As the Government 
is already aware of the iron and steel industry’s 
willingness to participate wholeheartedly in 
agreed official measures to safeguard the 
national interest and that of the consumer, the, 
F.B.I. suggests that progress should be along 
those lines. 


Royal Commission on Awards to 
Inventors 


In the House of Commons, on Tuesday last, 
May 14th, the Prime Minister, Mr. Attlee, 
announced that the King has been pleased to 
approve the setting up of a Royal Commission 
to determine what awards should be paid to 
inventors in respect of the use of their inven- 
tions, designs, drawings, or processes, by 
Government Departments and Allied Govern- 
ments during the war. The members of this 
Commission are the Right Hon. Lord Justice 
Cohen, Chairman; Mr. K. R. Swan, K.C., 
Deputy Chairman; Dr. G. M. Bennett, Lieut.- 
Colonel Sir John Greenly, M.I. Mech. E., Lieut.- 
Colonel Sir George Lee, M.I.E.E., Sir James 
Rae, Sir William Stanier, F.R.S., M.I. Mech. E., 
and Mr. R. G. Lloyd, barrister-at-law, who will 
act as Secretary. Mr. Attlee said that the Com- 
mission would follow the general lines of that 
set up in 1919, and would normally sit in public. 
The terms of reference contain a clause which 
says, ‘‘in any case of user or alleged user by a 
Government Department or by an Allied 
Government of any inventions, designs, draw- 
ings, or processes which, though the inventor, 
author or owner thereof may not possess any 
monopoly against the Crown or any statutory 
right to payment or compensation, may never- 
theless appear from their exceptional utility or 
otherwise to entitle such inventor, author, or 
owner to some remuneration for such user, the 
Commissioners may, on the request of the 
Treasury, inquire into the circumstances of the 
case and may make a recommendation to the 
Treasury as to the remuneration, if any, that 
is proper to be allowed therefor.” 


A Road Rail Agreement 


As a result of discussions which have been 
taking place between the Road Haulage Asso- 
ciation and the railway companies, agreement 
has been reached upon a scheme to facilitate 
procedure in connection with applications for 
goods road transport licences. The scheme, it 
is stated, provides for the creation of joint 
regional licensing sub-committees, operating 
under the wgis of the Road and Rail Central 
Conference. The duties of these regional sub- 
committees will be to consider applications for 
“A” and “B” licences voluntarily brought 
before them, with a view to reaching agreements 
which will avoid the lodgment of objections 
through the traffic courts. The scheme is 
designed to promote the co-ordination of func- 
tions between road and rail transport, and to 
bring about a substantial reduction in the 
number of objections, thus leading to a saving 
of time and expense and eliminating the spirit 
of antagonism which was noticeable in pre-war 
days. It will in no way fetter the discretion of 
the licensing authorities. The railway com- 
panies and the Road Haulage Association are 
putting the scheme into operation forthwith, 
and the Minister of Transport, who has been 
informed of the agreement, has expressed his 
willingness to bring it to the notice of the 
licensing authorities. 
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No. II—(Continued from page 421, May 10th) 


TRANSPORTATION STORES 
VAST stores exists at Longmoor, where 
every form of railway store, including 
bridging equipment, is held. Activity at the 
stores depots is still almost as great-as during 
the war. Eleven thousand tons of bridging 
equipment was recently shipped to Poland 


many theatres of war. This type of bridge has 
the advantage that, being of sectional trussed 
frame type, the individual units to be handled 
are much lighter than the two or three sections 
going to the assembly of a plate girder bridge. 

During our visit a 55ft. unit construction 
bridge was launched, and it was of interest 








OFFICER CADETS ON PLATELAYING 


and further large shipments are being pre- 
pared for Greece. The stores depot at Long- 
moor started in 1942 with 154 total personnel 
and 1500 tons of stores in one small depot. 
By D-day in 1944 the strength had risen to 
1500 staffing nine sub-depots containing 
170,000 tons, stacked on an area of 150 acres. 
The amount handled averaged 50,000 tons a 
month, and ten or eleven special freight 
trains were often required daily. In all more 
than 1,000,000 tons -were handled, and the 
average turn-round of a wagon in the depot 
was 1} days. 

Stores held included items for railway and 
port construction, operation and mainten- 
ance. As an example, one type of W.D. 
locomotive was represented by a holding of 
7000tonsof spareparts. Itis of interest tonote 
that the former temporary Waterloo bridge 
was reassembled at this depot and was shipped 
to Holland for replacing a bridge at Arnhem. 


SIGNAL AND BRIDGING SCHOOLS 


To complete our description of the material 
resources of the centre, mention must be 
made of the Signal and Bridging Schools. 

The Signal School is equipped with 
examples of all types of signalling equipment 
used on military operation, and also with a 
very fine electrically operated model railway 
for instructional purposes. Its training value 
is equalled by its entertainment value 
for children of all ages ! 

Railway bridging instructional equipment 
at the Bridging School comprises examples 
of all standard types of military bridge, such 
as the 40ft. sectional plate girder bridge 
illustrated, and various types of steel 
trestling, such as were used extensively in 
repairing German railways by B.A.O.R. 
Another standard type is the “unit con- 
struction’ bridge, which can be used for 





spans of any length from 45ft. to 105ft., used in 


INSTRUCTION 


to note the launching method used. Since 
under military conditions it is often impractic- 
able to work from both sides of the river or 
gap to be bridged, it is the standard method 
to launch bridges wherever possible from one 
side, the bridge resting on rail trollies and 
being counterweighted as necessary. To 


in the erection of a remarkable experimental 
bridge—the Everall sectional truss bridge, 
shown in an accompanying engraving. [n 
this case the method of construction is by 
straightforward cantilevering out from one or 
both sides of the gap. The sections of the 
bridge have been designed in such a manner 
that they are individually of comparatively 
light weight, no more than 2 or 3 tons each, 
but can be assembled into a structure bridging 
from 100ft. to 400ft. gaps in a single span. 
Each unit is 15ft. deep; for big spans the 
bridge can be three units or 45ft., doep; 
shorter spans are two units deep, whilst the 
shortest spans are made one unit deep. The 





FOUNDRY 


bridge under construction at Longmoor has 
a span of 320ft. and is two units, or 30ft. 
deep. This type of bridge was designed for 
crossing the big European rivers, but the 
war was over before it was fully tested under 
active service conditions. It is bridging of 
this pattern which is now being extensively 











EVERALL SECTIONAL TRUSS BRIDGE 


assist the balancing conditions, the bridge is; used in the rehabilitation of the railways of 
fitted with a false ‘‘ nose piece ”’ or extension | several countries of Europe. 


of light steel frame construction, so that as 
launching proceeds the extension engages with 
the abutment on the far side and relieves the 
bridge of cantilever effect as soon as possible. 

The Bridging School is at present engaged 


WaRTIME ORGANISATION 
In 1939 Transportation troops available 


for active service totalled about 4000 officers 
and men. But the peak figures reached by 
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Transportation during the war were 4330 
officers and 148,000 other ranks, about 50 per 
cent. of whom were Transportation units of 
the Royal Indian Engineers. 

To cope with this growth, Longmoor, 
which has always been the main centre, was 
expanded from a peacetime strength of 
approximately 500 all ranks to a peak 
strength of 7000 by September, 1942. It 
then consisted of a headquarters and four 
wings—Fieldworks Training, Technical Train- 
ing, Collective Training, and Depot. A second 
Transportation Training Centre was opened at 
Derby in 1939 and operated in conjunction with 
the Melbourne Military Railway, a stretch of 
line leased from the L.M.S. In July, 1941, that 
Centre was closed down and converted into a 


539 other ranks, and 58 civilians), and the 
three departments have strengths of 172, 
300, and 133 respectively. This staff is 
responsible for technical instruction of all 
officers, cadets, and other ranks, and for 
maintaining the training machine—that is, 
the Longmoor Military Railway. The train- 
ing machine was capable of turning out 600 
other rank initial trainees per month in 
corps trades peculiar to the Transportation 
Branch. However, due to the reduction in 
our Army and the release of personnel to 
civil life, numbers under training have 
dropped considerably, so that, at the present 
moment, there are only some 200 trainees 
under instruction. 





Altogether instruction has been given in 








STANDARD 40-FT. SECTIONAL PLATE GIRDER BRIDGE 


Collective Training Wing under the control of 
the Commandant at Longmoor. It trained 
Transportation units in heavy bridging and 
railway construction, and continued to operate 
the Melbourne Military Railway as a train- 
ing machine for complete railway operating 
units. It was finally closed at the end of 1944. 

A Port Operating Technical Training Wing 
was formed in 1943, originally at Penarth, sub- 
sequently moving to Barrow and finally Stran- 
raer. Technical training was given in all port 
operating trades. This wing has now been 
transferred to Marchwood, near Southampton. 

During the war there passed through Long- 
moor 6960 officers, including 1000 for tech- 
nical training ; 27,350 other ranks trained 
in technical trades, and 24,000 other ranks 
trained in field works. In addition, over 
80,000 men passed through the depot to 
form drafts for new units or reinforcements. 


PRESENT ORGANISATION 


The centre consists of a headquarters, 
divided into an administrative and technical 
side. The former is responsible for the smooth 
running of the machine, the latter for tech- 
nical instruction and operation. There are 
now only two wings at Longmoor, the Tech- 
nical Training Wing, responsible for holding 
and administering all troops and permanent 
staff of the centre, andthe Depot Wing, respon- 
sible for holding and dispersing personnel 
returning from overseas, either for release or 
reversion to the home establishment, and for 
forming new drafts for our overseas units. 

The technical side at; Longmoor is super- 
vised by the Chief Instructor and is divided 
into three main departments, each under a 
Senior Instructor :— 

Railway construction (including survey 
and bridging). 

Railway operating (traffic and_loco- 
motive). 

Railway workshops. 


some forty-two trades, including a number 
of workshop trades common to the rest of 
the Corps. The lengths of the courses vary 
according to the type of trade and its tech- 
nical implications. For example, a checker 
can be turned out in two weeks, whereas 
draughtsmen require twelve weeks ‘ and 
machinists (metal) sixteen. It should be 
appreciated that personnel posted to the 
Transportation Branch have been for the 
most part specially selected for their aptitude 
or previous experience, and the syllabi were 
compiled to give intensive instruction in. the 


military aspect of the relevant trade. When 
any trainee shows marked ability, his course 
is cut short and he is made available for 
taking his place in a unit without further 
training. Conversely, when a man is slow 
to assimilate instruction, but is considered 
a potential tradesman, he is given extended 
training to make the grade. 

It is the policy of the Corps that every 
tradesman, be he clerk, railway engine driver, 
or storeman, should be trained basically as a 
sapper capable of turning his hand to any 
job of field engineering when on active 
service. Up to recently practically all trainees 
went through a short field works course at 
the Centre, in order to give them this general 
training. However, with the reduction in the 
size of the Corps, it has now become necessary 
to concentrate this training at R.E. Training 
Battalions, which turn out sappers for the 
whole Corps. 

The success of a training establishment 
depends very largely on the efficiency of its 
instructors. At this Centre great care has 
always been taken in their selection, in order 
to obtain men with first-class experience, 
either civil or military, but preferably both. 
Although the normal tour of instructional 
duty was twelve months, it was necessary to 
retain many of the staff for much longer 
periods. Consequently many whose ambitions 
lay in a much more active field of operations 
were obliged to’ remain at this Centre, 
sacrificing chances of promotion overseas. 

In order to obtain speedy results instruc- 
tion in theory has been cut to a minimum 
and as much time as possible has been spent 
on the practical side of the work. The 
practice is and has been to make the trainee 
think for himself and not to attempt a 
“ parrot fashion ” type of tuition. Whenever 
possible, the class is encouraged to ask 
questions and to discuss the answers among 
themselves, steered in the correct channels 
by the instructor. Wherever practicable, 
drawings, models, and component parts of 
equipment are displayed during the instruc- 
tional periods, but demonstrations and 
handling of the full-size article is always 
covered at every available opportunity. 
Every trainee keeps a notebook, which is 
periodically inspected by the instructors. 
With few exceptions these books are of a very 
high standard and are always retained for 





future reference. 








The Iron and 


Nee morning session on Wednesday, May 
lst., was taken up by the presentation 
of three papers on fuel economy in iron 
and steel-works. They were jointly dis- 
cussed at the afternoon session. 


FUEL PROBLEMS IN THE SWEDISH IRON 
AND. STEEL INDUSTRY 


By Dr. Maenus TIGERSCHIOLD 
Synopsis 


The evolution of the Swedish iren and‘ éteel 
industry and the mineralogical, historical, .and 
economic factors affeeting that evolution are briefly 
discussed. The occupation of Norway by _ the 
Germans in 1940 completely isolated Sweden from 
British and American sources of imports ; “with 
little or no suitable native resources of coal, petrol, 
or fuel oil, the position of Swedish industry in regard 
to fuel supplies. was critical. Fuel economy became 
@ paramount necessity and industry went over ‘to 
the use of substitutes, such materials ‘as: wood, 
charcoal, and pressed-straw - bales ‘being:: used .as 
metallurgical fuels. Equipment and -methads were 


devised to meet the situation, With striking 
results. The present state and the future prospects 





The total technical staff is 619.(22 officers, 


altered and new equipment and .méthods. were|- . 
"Problems “met with in” currént fuel <utilisdtion 


Steel Institute 


No. Il—(Continued from page 434, May 10th) 


Sweden’s natural advantages of large resources of 
pure iron ore and relatively great supplies of hydro- 
electric power, have led to the adoption of special 
methods for reduction. The use of 100 per-cent. 
sintered concentrates in the coke blast-furnaces has 
resulted in a very low consumption of coke. The 
rich- concentrates have proved to be an excellent 
taw material for sponge iron production, and the 
-Héganais and -Wiberg processes and their future 
place in the Swedish iron and steel industry are 
discussed. 


PROBLEMS IN FUEL EFFICIENCY 
By C. Hutse, B.Se., and R. J. Sarsant, D.Sc. 


Problems in fuel efficiency relating to works where 
processes may be specialised are discussed in relation 
-to the bearing of fuel selection on efficiency, develop- 
ments in furnace design and construction, methods 
of fuel saving in individual works, education, and 
research. The present position is reviewed and lines 
of future development are suggested. 


FUEL UTILISATION IN IRON AND STEEL- 
WORKS ° 


By N. H. Turner and F. A. Gray . 


practice at integrated and non-integrated-iron and 





of the Swedish iron and-stéel iadistry-are.discussed. 


steelworks are: briefly! discuséed.-: These: problems 
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are chiefly concerned with blast-furnace gas pro- 
duction, cleaning, and distribution ; some remarks 
as to the effect on fuel utilisation of possible future 
modifications in blast-furnace practice have been 
added. The application of by-product gases to 
steelworks uses and the general question of heat 
conservation are also considered. A comparison is 
made of the operating results at the melting shops 
and mills of the Appleby and the Templeborough 
works. The paper concludes with some indication 
of what has been achieved in respect of fuel economy 
at certain subsidiary plants of the United Steel 
Companies, Ltd. 


DISCUSSION 


Mr. J. B. M. Mason said that much still 
remained to be done in the efficient utilisa- 
tion of fuel in iron and steel works. He 
believed the authors would agree that a large 
proportion of the fuel now used in the iron 
and steel industry could be saved without in 
any way militating against the productivity 
of the various works or the high quality of 
their products. From the coke ovens to the 
finished article there were many leakages, 
and it was only by the constant attention of 
properly qualified men that these leakages 
could be traced and plugged. Whilst the iron 
and steel industry had probably the largest 
proportion of qualified fuel technologists 
operating at the present time in this field, 
even the largest works required more men 
and the smaller undertakings could make 
much more use of such experts. He pledged 
the full support of the Ministry of Fuel and 
Power for all the activities of the industry 
directed towards fuel economy. The fuel 
position was becoming critical. Present 
stocks had shrunk from 10,000,000 tons to 
6,000,000 tons during the past few months. 
They were still shrinking and would continue 
to do so. The oil position would help con- 
siderably, but it would not be until the late 
autumn that sufficient stocks of oil could be 
built up to enable any change-over from coal 
to oil. The Ministry had not lost sight of the 
fact that major savings could be made if more 
consistent and better qualities of fuel were 
supplied, and as the position became 
more normal the Ministry would strive 
to make available the correct fuel to suit 
the specific purpose for which it was being 
used 


He would like to see more work done on 
gas producers, the average hot gas efficiency 
of which, taking the country as a whole, was 
seventy per cent. The iron and steel industry 
used 6,000,000 tons of fuel a year in its gas 
producers, and he did not see why this effi- 
ciency should not be raised to ninety per 
cent., which would save 1,000,000 tons of 
coal a. year. 

Dr. G. Doxey said the obvious reaction to 
Dr. Tigerschiold’s paper was that it made 
some of our problems look very simple. To 
effect such a complete change in fuel, and at 
the same time to increase output and 
efficiency was a very notable achieve- 
ment, and there were many lessons to be 
learned from this paper. The use of metal 
recuperators instead of regenerators for blast 
heating was very noteworthy. He asked the 
author what was the life of the elements in 
these recuperators, and what was the method 
of controlling the blast temperature. Was it 
by controlling the amount of gas burned in 
the recuperator ? 

Dr. Tigerschiold replied that it was. 

Dr. Doxey then asked what sort of tem- 
perature control was obtained, how steady 
the temperature could be held, and how far 
it was affected by any variation in the calorific 
value or pressure of the gas, or the amount of 
blast which was taken by the furnace. Was 
the temperature controlled automatically, 
or was it hand controlled ? 

Dr. Tigerschiold said that it was controlled 
by both methods. It was possible to control 


without any difficulty, and very often it was 
done automatically. 

Dr. Doxey, referring to the paper by Mr. 
Hulse and Dr. Sarjant, expressed the hope 
that the authors would carry forward their 
method of machine calculation to the fullest 
possible extent, so as to provide approximate 
solutions for all common types of heat dis- 
tribution problems, both in furnace structures 
and in material heated. 

Commenting on the paper by Messrs. Turner 
and Gray, he said there were still one or two 
points in connection with heat conservation 
in interconnected blast furnaces, coke ovens, 
and steel plants which needed careful atten- 
tion. Generally speaking, works in which 
all the fuel entered in the first instance as coal 
for the coke ovens must waste a tremendous 
amount of gas, and that was why it was 
necessary to have buffer consumers. It was 
@ question which might well be considered 
from a national point of view, as to whether 
these very large quantities of gas which were 
released from integrated works at week-ends 
could not be put to external use. The gas 
was there and it was a question of economic 
distribution. Tar was also a very valuable 
by-product of fuel in integrated works, and 
any economy there declared an immediate 
dividend. In the greater number of large 
integrated works efficient use was already 
made of the by-product gases and it was 
necessary to make a very wide survey of the 
whole process of steelmaking from end to end 
from the thermal point of view, if all possible 
savings were to be made. There were very 
many practical difficulties here which had not 
yet been tackled, but we were approaching 
the time when this would have to be done. 
Looking at the matter from the fuel point of 
view, it was becoming very evident that 
probably the largest savings could be effected 
not by the direct application of fuel engineer- 
ing practice to the units of the plant, but by 
its application to the general planning and 
lay-out of the works. Dr. Tigerschiold’s 
paper had shown that great changes in 
practice could be carried out under the 
urge of necessity, and we, in this country, 
were feeling that very much at the 
moment. 

Mr. M. W. Thring said the possibility of 
preheating gases in a continuous preheater 
to 1000 deg. Cent., mentioned by Dr. Tiger- 
schiold, opened up enormous possibilities. 
For example, a direct-fired open hearth 
furnace became economic if the preheat 
temperature with continuous preheat could be 
kept over 900 deg. Cent. Similarly, continu- 
ous water gas could be produced with preheat. 
Whether this type of development would 
come as the result of these changes in preheat, 
seemed to depend on the economic situation 
in the future. On the general question of 
preheat, what was needed in a continuous pre- 
heater of this type was the use of different 
designs for different parts of the preheater, 
and the “‘ Inka ” preheater was a step in that 
direction. He asked Dr. Tigerschiold why 
it was not built in with the convection pre- 
heater behind it, all in one unit, instead 
of separating the radiant unit from the 
convection unit, in the way that was 
done in the radiant tube boiler. Another 
example of designing a preheater with 
different arrangements for different tempera- 
tures was given in a recent Swiss patent, the 
tubes being stepped down in diameter going 
towards the top end, so that the tube tem- 
perature came closer and closer to the cooler 
temperature and was kept from overheating. 
He also asked Dr. Tigerschiold why the 
blast furnace fuel shortage led to preheaters 
of this type. Was it because the efficiency 
could be much higher than with the regenera- 
tive type ? 








fact that the object was to improve the heat 
efficiency, how did Dr. Tigerschiold’s recy. 
perative hot blast stove compare with brick 
stoves ? A number of larger firms in this 
country had been running stoves for the last 
ten years with a waste gas temperature 
below 100 deg. Cent., on leaving, giving 90 per 
cent. efficiency to begin with, so that if heat 
efficiency was the objective, he did not see 
the advantage, although there might be other 
operating points which came in. As to heat 
efficiency in general, if the blast-furnace gag 
in Dr. Tigerschiold’s case was connectwod to 
an iron and steelworks, when using the various 
alternative fuels referred to, would it not be 
preferable to use the gas for reheating pur. 
poses? A high efficiency could be obtained 
with the boiler, but other fuels could be used 
for that. He doubted whether there was 
possible anything like the saving of 1,000,000 
tons of coal mentioned by Mr. Mason, because 
whilst some of the small works might have 
low efficiencies, the modern plant came out 
at much higher than the 75 per cent. referred 
to. With coal at 46s. a ton delivered to gas 
producers, and an additional gasification cost 
of 5s. per ton, oil became an important com. 
petitor, which must be considered. Taking 
overall figures, from some very long-term 
experience, covering a comparison of exactly 
similar units with a make of over 200,000 
tons, something like a 25 per cent. saving 
could be shown for oil firing, as compared 
with coal on fairly good producers. If there 
was any reduction in oil prices therefore—as 
seemed likely from what had been said in the 
political field—oil would have seriously to be 
considered. ‘ 

Mr. G. N. Young said that Messrs. Turner 
and Gray had drawn attention to the 
extended application of ore beneficiation as 
likely to influence the quality and volume 
of the blast-furnace gas. In his view, this 
extended preparation of materials outside 
the blast-furnace should also include coke, 
as this would give more uniform operation 
and more uniform gas make. Uniform gas 
volume, quality, and pressure were the 
essentials for maximum fuel efficiency. 

Mr. T. F. Pearson asked Dr. Tigerschiold 
what was the analysis of his straw producer 
gas. He presumed it was comparatively poor 
in comparison with producer gas as enriched 
by tar vapours and soot. A point of interest 
in the paper by Mr. Hulse and Dr. Sarjant 
was that of saturation temperatures in pro- 
ducer practice. Some work was going on 
with regard to producers, and he was sur- 
prised the point had not been noticed before. 
Work had also been done by Bone and 
Wheeler on the same subject, and he thought 
the explanation lay in a consideration of the 
whole system governing producer gas 
reactions. 

Dr. R. Durrer spoke of the small dimen- 
sions of the Swiss iron industry, but empha- 
sised the importance of getting into touch 
again with the bigger industries in other 
countries after being cut off from the rest of 
the world for some years. He was specially 
interested in what had been said about the 
use of concentrated oxygen in the iron and 
steel industry, and said that when he was 
last in Sweden he had discussed this matter 
with Dr. Tigerschiold and other Swedish 
friends, as he had thought it would be 4 
great advantage to use concentrated oxygen, 
especially in Sweden, where the price of 
charcoal was high. Some weeks ago the 
Russians broadcast their intention to use 
concentrated oxygen in the iron and steel 
industry. The Russians had dealt with this 
problem for about ten years, and had 
enriched the oxygen by replacing the normal 
blast of the blast-furnace by oxygen to 4 
concentration of about 70 per cent. He had 
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steelworks elsewhere in the world .had not 
followed the Russians in this. He under- 
stood the Russians were intending to intensify 
their work in this direction, and there should 
be enormous possibilities for saving fuel. 
By the use of concentrated oxygen for 


oxidising pig iron in converters, perhaps the 
possibility of saving fuel was still greater. 
He was convinced that in the future by using 
concentrated oxygen, great changes could 
be made in the production of iron and steel. 





(To be continued) 








Regional Reports on 


By Sir RICHARD A. S. REDMAYNE, K.C.B. 


= reports of the Regional Committees 
constituted by the Minister of Fuel and 
Power, together with that set up by the 
Secretary of State for Scotland in the late 
Government, the former in the year 1944 and 
the latter in 1942, consider the present 
position and future prospects of the coalfields, 
and what measures should be taken to 
enable the fuller use to be made of the exist- 
ing and potential resources, and, in this con- 
nection, what provision of houses and other 
services will be required for the welfare of the 
mining community. In addition they deal 
with other matters of the highest importance 
for all those concerned with the future of the 
great coal industry of our country, whether 
viewed from the standpoint of the economist, 
geologist, engineer, or sociologist. 

It is proposed in this article to consider the 
conclusions and recommendations arrived at 
in these valuable reports, chiefly from the 
engineering point of view, leaving considera- 
tion of geological, housing, and welfare— 
important as those matters are—to the 
attention of others better qualified to express 
an opinion on those subjects. 


RESOURCES OF WoRKABLE COAL 

All the Committees deal to a greater or 
lesser extent with the important question 
of reserves ‘of workable coal in the respect- 
ive coalfields, and in arriving at these 
they had the benefit not only of the 
findings of the Royal Commission on Coal 
Supplies, which reported, finally in 1905, 
but of the recent estimates of the Fuel 
Research Board of the Department of 
Scientific and Industrial Research. I have 
endeavoured to tabulate the results reached 
by the Regional Committees so as to arrive, 
if possible, at a national figure, enabling one 
to forecast the period over which coal will 
continue to be produced in Great Britain on 
an economic basis at something like the 
present or improved annual outputs, and to 
determine the life of the industry on thatscale. 

A liberal total of reserves arrived at by 
the Committees—in some cases doubtfully 
workable coal being included—amounts to 
44,988 million tons, which at an average 
output of 250 million tons per annum (in 
1927 the figure was 251,232,336, but fell more 
or less steadily until 1944, when it was 
184,114,525) would give a life of about 
180 years. 

In some of the reports a probable 
life of the coalfield is attempted, using 
in most cases as the divisor a greater 
annual output than that at present obtain- 
able. Thus, the Report on Yorkshire states 
that no attempt has been made to estimate 
the ultimate life of the field, but that up to 
the period the committee had under review, 
namely, the year 2000, the capacity of the 
coalfield to provide its accustomed share—or 
an increased share—of the national output, is 
undoubted, which is a wise way of stating 
the position. Other committees forecast a 
graduated upward output for a given period, 
followed by a decline, as, for example, the 
Midland Regional Committee (embracing 
Cannock Chase, Warwickshire, South and 
North Staffordshire, Shropshire and. Cheadle), 
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the year 1974, and thereafter a gradual 
decline ; and where at an average output of 
194 million tons the resources would last for 
150 years. And so on. 

On the question of the probable extent of 
certain classes of coal important to industry 
—those of gas and coking coal, for instance— 
the reports contain very valuable information. 
Thus, there are in the Durham field 330 
million tons of high-quality coking coal, but 
this will probably be exhausted in fifty years’ 
time. This coal is in great demand abroad, 
no less than 3,235,800 tons being exported in 
1939. Other fields have coking coal, notably 
Yorkshire, where there are large supplies, 
though not of the high-grade quality of the 
Durham coal. In South Wales there are 
ample supplies of gas and coking coals, and 
the Committee apprehends no shortage for one 
hundred years. It states, however, that any 
apparent present shortage is due entirely 
to the fact that these coals are used for other 
purposes than the making of gas and coke, 
and remarks that “the planning of future 
outputs and disposals is all that is necessary 
to meet the demand of the gas, coke, and 
steel industries.’” Now that the collieries of 
Great Britain are about to come under one 
head, the apportionment of the various classes 
of coal to serve those p , and those 
purposes alone, for which they are best 
suited, should not be impossible of achieve- 
ment. Cumberland also contains coking coal 
of good quality. 

DRAINAGE 

The water trouble is a very real one in 
some of our mining districts, and in 
some fields not only have large areas been 
sterilised owing to submergence, but others are 
threatened. Thus in South Western Durham 
probably 86 million tons of coal are 
temporarily lost owing to submergence 
and more is imperilled, probably a total 
of 363 million tons in all. The cost of 
reopening abandoned mines and drainage 
of an area of 150 square miles will 
undoubtedly prove an arduous and costly 
but necessary undertaking. 

- Then there is the Doncaster area, where 
so far the danger from flooding due to subsi- 
dence of the low-lying land in that part of 
Yorkshifte has been met, but the subsidence 
so far has been due to the extraction of one 
or, in places, of two seams only, and the cost 
will be greatly increased when additional 
seams come to be worked. 

The South Wales mining engineers have 
for some time had under consideration the 
subject of regional drainage on a large scale. 
The Committee gives an interesting figure of 
the average cost of pumping, taking all the 
collieries in the field at which more than 
fifty persons are employed ; this amounts to 
6-93d. per ton of coal raised, or 8-37d. per 
ton on disposable coal (year 1943), and they 
recommend that the question of the drainage 
of the whole coalfield (with special reference 
to certain areas, the present methods adopted 
for the collection and pumping of the water, 
the most efficient use of electricity and other 
power, as well as that of central pumping 
and of underground coal barriers) should 





Mr. J. McLeod Carey, when H.M. Divisional 
Inspector of Mines for the South Wales and 
Monmouthshire district, in January, 1934, 
drew attention, in his Presidential Address to 
the South Wales Institute of Engineers, to 
the large accumulation of water continuously 
entering the coalfield, which, if not attended 
to, would have a serious prejudicial effect on 
the industry, and propounded a scheme 
for meeting the situation, covering an 
area comprising the whole of Monmouth- 
shire and a considerable part of Glamorgan- 
shire. The findings of the Colliery Owners 
Commission (dated October, 1934), under 
the chairmanship of Mr. F. LL. Jacob, 
which followed, were confirmatory of Mr. 
Carey’s proposal, and are well worth the 
consideration of the New Coal Board. 

Other regional reports also allude to the 
water danger, in which respect reference may 
be made to the drainage of a part of the 
South Staffordshire field, into which the 
present writer, in his capacity of Chairman 
of a Departmental Committee set up by 
Government in 1920, had to inquire. The 
South Staffordshire Drainage Commission is 
a statutory body, which for many years before 
1919 was responsible for keeping the mines 
within the prescribed areas sufficiently free 
from water. In 1919 pumping ceased at the 
Tipton area, and in 1927 the pumps at 
Old Hall area also ceased operating. This 
cessation of the activities of the Commission 
was brought about by the fact that the levy 
from the diminishing output was insufficient 
to cover the expenses of the scheme. The only 
work now carried out by the Commission 
is keeping clear the surface water courses. 

In all the circumstances set out above it 
strikes one that the National Coal Board; 
which, under the Coal Industry Nationalisa- 
tion Bill, is to manage the industry in future, 
would be well advised to take these matters 
of drainage in hand—viewed nationally. 

New UNDERTAKINGS 

In all coal districts except those which 
are approaching exhaustion, new develop- 
ments by the sinking of shafts or driving 
of slants are normally envisaged, though 
they may not be required for many 
years, a fact which has to be borne in 
mind in the perusal of the Regional 
Reports.. If large new collieries are to be 
established when the industry is nationalised, 
and developed on the most approved modern 
lines, as has been advised in certain quarters, 
then these will have to be situated in the 
more or less unexplored areas, where the coal 
exists at great depths, e.g., Lancashire (there 
remains little coal to be extracted at depths 
less than 1500ft. and some of the workings 
are about 2100ft. in excess of that figure), 
where, as the reserves exist to the south of 
the developed field, the sinkings will 
have to be very deep indeed—3600ft. at 
least—the area being unproved will require 
to be bored and the geothermic gradient 
ascertained. 

The question arises: ‘‘ Why take Lanca- 
shire as an instance of the difficulties to be 
encountered when there are districts where 
new pits might be worked at lesser depth, 
e.g., South Yorkshire and Nottinghamshire, 
Kent, or even Somersetshire ? The answer is, 
that though in these areas also the shafts 
would have to be very deep, though not 
perhaps as deep as in Lancashire, the trouble 
is that many of the pits in Lancashire are 
very old and costly to work, and if in future 
a policy is to be adopted of closing down 
expensive collieries and transferring the 
workers to modern collieries, the collieries 
must be situate in the field in which are the 
collieries to be closed. That new collieries 
sunk, as they will have to be in deep coal 
areas, in Great Britain, though developed on 
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cheap coal, is doubtful, owing to the diffi- 
culties consequential upon the great depth 
from the surface at which the seams would be 
worked. The subject of air conditioning will 
require to receive the close attention of the 
National Coal Board in this connection. 
There is scope for new undertakings in the 
Somersetshire field, but before they are 
entered upon the northern part of the field 
should be explored. 
SUBSIDENCE 

The subject of subsidence of the sur- 
face due to the extraction of the coal 
tectived the attention of all the Committees. 
It is a matter of especial importance in the 
case of those collieries which are situate in 
populous areas, or have to deal with import- 
ant structures, reservoirs, rivers, railways, 
séwage, and other works. Great quantities of 
valuable coal are sacrificed in providi 
support where required, or if, as in the see 
working under residential property, the coal is 
extracted with resultant subsidence, the cost 
in compensation is in some instances a serious 
item. There is no doubt that the application 
of effective methods of stowage, e.g., the 
hydraulic or pneumatic methods of stowing 
the wastes which would be caused by the 
extraction of the coal, would permit of the 
working of substantial quantities of coal at 
present sterilised. In Durham the Committee 
put this at no less than 467,719,000 tons. 

In this connection it may not be inappro- 
priate to refer to the report which was made 
before the first world war by a German mining 
expert who was employed by our Govern- 
ment, on the suggestion of the present 
writer, to investigate the possibilities of the 
application of the hydraulic method of 
stowage of colliery wastes (so largely in 
operation in the Pas de Calais and West- 
phalian collieries) in British collieries, the 
result of which was of a negative character, 
except in respect to some few cases, but the 
pneumatic process is of more recent origin. 
The whole question is one worthy of fresh 
investigation and will, doubtless, receive the 
attention of the National Coal Board. 

Both the Scottish and South Wales Com- 
mittees make the point that when buildings 
have to be erected on sites liable to subsi- 
dence of surface the local Board of Health 
should consider the insertion in the building 
by-laws of the requirement that they should 
be so constructed as to resist damage from 
ground movement, and, as to all applications 
relating to water supply pipe lines, the Board 
should consider withholding consent to loans 
for works unless all reasonable provisions for 
maintaining alignment against ground move- 
ment are embodied in the scheme. 

UNDERGROUND GASIFICATION 

The Scottish Report is the only one 
in which reference is made to this possible 
method of utilising the coal resources of 
this or any other country. I believe 
the late Sir William Ramsay was the first 
to suggest the idea, and, as far as I know, 
the experiment has not been tried in 
any country other than Russia. In the 
Russian experiments a regulated supply of 
air (sometimes preheated or admixed with 
oxygen) is passed to the ignited coal, and the 
resultant gases drawn off. The method of 
carrying out the process is governed by such 
factors as the inclination and thickness of the 
particular seam, the volatile content of the 
coal, the composition and temperature of the 
injected blast, and the relative insulating 
properties of the surrounding rock. Few 
details are available as yet as to comparative 
results of the different processes. ® are 
informed, however, that producer-gas, water- 
gas, and hydrogen-rich gas can be produced 
at different stages of the operation by varying 
the nature of the blast. The advantages of 
such a method of utilisation of the coal sub. 


stance as compared with extraction of the 
coal by mining, at first sight, would appear to 
be obvious, but, as the Scottish report very 
correctly points out, it is a wasteful process 
as applied to high-grade coals in that (1) the 
gas obtained is of relatively low calorific 
value; (2) many of the products of com- 
bustion, including the resultant coked or 
partially coked coal, are lost; (3) more of 
the coal remains only partially coked than is 
actually gasified. But the Committee feels 
that the possibility of making use of under- 
ground gasification should be considered in 
the case of seams too thin or of too high an 
ash content to allow of their being mined 
economically. It is understood that the 
Ministry of Fuel and Power is obtaining 
further information on the matter. 


MECHANISATION 

Under this heading are, of course, - in- 
cluded all those processes of mining into 
which machinery enters, and the subject 
has already been treated somewhat exten- 
sively in a series of articles which appeared 
in Tae ENGINEER the year before last. For 
our present purpose the views and suggestions 
put forward in Regional Reports may be con- 
sidered under the headings:—(a) Face 
mechanisation. (6) Haulage. (c) Winding. 
(d) Cleaning of coal. The subject of drain- 
age has already been discussed. 


Fack MECHANISATION 

In so far as the machine cutting of 
coal is concerned, as I pointed out in 
my article on mechanisation of our mines 
which I contributed to THE ENGINEER, 
Northumberland occupies the premier 
place in comparison with the other British 
coalfields, 96 per cent. being so cut as against 
69 per cent. in respect of the total British 
output; but in mechanical conveyors the 
percentage is 50 per cent., as against 
66 per cent. for the whole of Great Britain. 
The district which shows least advance 
in the application of machine cutting 
of coal is Kent (there are only four 
collieries at work), where only 2 per cent. of 
the output is so cut, though 80 per cent. is 
mechanically conveyed at the face, the reason 
being, of course, the tender character of the 
coal in nearly all the seams being worked. 

In South Wales, where, owing to the 
heavily jointed nature of the coal (backs), it 
does not in many instances permit of the 
application of machine cutting, 32 per 
cent. of the output is so mined, as against 
26 per cent. in 1938 ; but, on the other hand, 
as was to be e , the use of pneumatic 
picks has greatly increased, the figures being 
20-76 per cent., as against 4-16 per cent. in 
1938, the use of face conveyors having 
increased from 40 per cent. in 1938 to 55 per 
cent. in 1944. 

In a number of the reports emphasis 

is laid on the fact that the  success- 
ful application of coal-face machinery 
depends very largely upon the whole- 
hearted co-operation on the part of work- 
man and management, depending, as it 
does, upon the completion of a cycle of opera- 
tions to a definite time schedule (cutting, 
ripping, and moving of conveyors forward, 
&c.); if completion of any one operation is 
delayed owing to absenteeism, the whole 
cycle is delayed and tnere is inevitably a loss 
of output quite out of proportion to the 
absenteeism which caused it. 
As in the case of South Wales, so in that of 
Durham, interesting figures are given point- 
ing to the extensive application of pneumatic 
picks (year 1943.) :— 


Per cent. 
Coal cut by machines... ... ... «. «. 438 
Coal cut by pneumatic picks ... ... ... 38 
Coal cut by a tipeting ..0: ... «.. 2 38 
100 





In this field the most promising improve- 


ments in mechanisation, in the Committee's 
opinion, lie in the use of “ short-wal]l” 
cutters and heading machines and the more 
flexible use of the scraper conveyor and the 
introduction of the modern chain conveyor, 
The Lancashire and Cheshire Committee 
states that “the mines in.this area are fully 
mechanised by orthodox methods,” by which, 
presumably, is meant coal cutters and con. 
veyors as commonly applied in our coalfields, 
Efforts have been made to install power 
loaders of British type, but without success, 
but the Committee considers that further 
trials should be made with both the British 
and the American types. This fairly well 
expresses the attitude of all the Regional 
Committees in respect of power loaders of 
all types. In the opinion of the Northumber. 
land Regional Committee mechanical loading 
at the face is possible in seams down to 3ft. 
in thickness, which constitute 60 per cent. of 
the resources of the field. It urges the desir. 
ability of the provision of suitable equipment 
capable of similar duties in the thinner seams. 

The opinion of the Scottish Committee on 
the American coal mining methods, of which 
we have heard so much during the last three 
or four years, is of peculiar interest, for it is 
in Scotland where perhaps the mining of thin 
(and wet) coal seams is carried out more econ: 
omically than in any other coalfield, at home or 
abroad. The committee says: “The suit- 
ability of a particular colliery to the adoption 
of American technique depends, not only on 
the inclination, thickness, and depth of the 
seams to be worked, and the degree of fault- 
ing, but on the nature of the roof and floor 
of the workings. Only relatively small 
quantities of the necessary U.S. machinery 
have so far become available, and it is yet too 
early, therefore, to express an opinion on the 
extent to which the new methods can 
eventually be applied or the ultimate results 
likely to be obtained.” 
that the subject be thoroughly investigated. 


HavLaGE 


The reports, regarded as a whole, do 
not lay much stress on change in the main 
haulages of the mines. The Northumber- 
land and Cumberland Committee rightly 
regards what it terms “first class” 
haulage as a pre-requisite of successful 
machine mining, and a lack of it largely con- 
tributory to past failures, and that much 
more might be done in improving the trans- 
port underground of the miners to their work. 
In the latter respect the observations of the 
Durham Committee are of interest when dis- 
cussing the extent to which new shafts should 
be sunk. One of the reasons advanced is 
that in some cases the distance travelled from 
shaft to face is too great, and it gives the 
following interesting table of percentages of 
coal obtained from faces at various distances 
from the shaft :— 


Per cent. 
(a) At faces within 1 mile from the shaft ... ... 45 
(b) At faces 14 miles from the shaft ee fee 
(c) At faces between 14 and 2 miles from the shaft 17 
(d) At faces over 2 miles from the shaft... ... ... 14 


Man-riding facilities are installed for approxi- 
mately only 12 per cent. of the face workers 
in the Durham collieries. It rightly 
regards, too, as complementary to enhanced 
mechanisation at the coal face, improvement 
in the haulage system and looks with favour 
upon battery locomotive transport. The 
haulage roads for the application of improved 
methods will have to be straight and gently 
graded. 
WINDING 

Little reference is made to the sub- 
ject of winding coal, presumably for the 
reason that the machinery at present in 
use suffices and more than suffices to meet all 
requirements present and prospective. Skip 





winding has been adopted at at least four 


It is recommended . 
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collieries in Cumberland, and the Lancashire 
Committee favours the further consideration 
of this method of winding coal, for although 
only installed at one pit, “its value as a 
means of increasing shaft capacity cannot be 
over-emphasised.” 
CLEANING OF COAL 

This branch of mechanisation has been 
more lightly dealt with in the reports 
as &@ whole than other branches of 
mining technology. Perhaps because 
there has of late years been so con- 
siderable an advance made in Britain 
in the better treatment of coal at the 
surface for the market. It is noticeable, 
however, that the report on Northumberland 
advises that increasing attention be paid to 
the cleaning of the coal in order to maintain 


its present high reputation, especially in view 
of the depletion of the excellent thicker 
seams; and the Somerset and Bristol Com- 
mittee recognises that at the majority of the 
collieries intensified face mechanisation 
(presumably because of the increased admix- 
ture of dirt in the coal) should be preceded by 
modern coal preparation plants at the surface. 
Indeed, there exists only one modern coal 
washing plant in Somersetshire, and that has 
been recently erected for a colliery company 
of which the present writer is chairman. 

I would like to conclude this review with 
an expression of appreciation of these admir- 
able Regional Reports, which should receive 
the close attention of all having a business or 
technical interest in British coal mining—and 





of the politician likewise ! 








Atoms, Electrons and Engineers’ 
T. E. ALLIBONE, D.Sc.. Ph.D.. M.I.E.E.t 


D* ALLIBONE’S lecture, which was 
graphically illustrated by a series of 
“animated cartoon” films, models, and 
demonstrations, showed how the fundamental 
researches on atomic physics had penetrated 
many of the mysteries surrounding the pro- 
perties and behaviour of materials that were 
well known to the electrical engineer. Until 
the end of the last century, the classical 
theory of the physicist contended that all 
materials consisted of atoms which repre- 
sented the ultimate units of matter and were 
indivisible and immutable. 

This conception of the nature of matter 
became untenable with the discovery of 
radioactivity, a process in which disintegra- 
tions of the atoms of radioactive elements 
occurred. A new picture of the structure of 
the atom was required to explain the pheno- 
menon of radioactivity, and Rutherford’s 
classic experiment in 1911 enabled him to 
formulate the theory that the atom, instead 
of being solid, consisted of a “sun and 
planet ” system. The lecturer illustrated his 
remarks by using a model to explain the 
structure of the hydrogen atom (a positively 
charged nucleus with a negatively charged 
planetary electron), as postulated by Ruther- 
ford, and proceeded to discuss models repre- 
senting Bohr’s conception of the helium, 
sodium, and lithium atoms. 

With the help of this new theory every 
phenomenon known to the engineer was 
explicable, for it helped him to understand 
why metals conducted electricity, why some 
materials were good insulators, why water 
was the enemy of good insulation, and why 
metals could emit electrons ina vacuum. Dr. 
Allibone used models to demonstrate how 
the atomic structure of several common 
materials determined their properties. 
Sodium chloride consisted of molecules built 
up of atoms of sodium and chlorine sym- 
metrically disposed in the form of a cube, 
and was a non-conductor of electricity at 
normal temperatures because the sodium 
atom in linking up with the chlorine atom 
had lost its ‘‘ valency ” or “ free ” electron. 
The model of the mica molecule showed why 
it was a first-class insulator and why sheets 
of mica could be flaked. Paper insulation 
(cellulose) had the inherent weakness of 
affinity for water, which was clearly indi- 
cated by the atomic structure of cellulose. 
Silicones, on the other hand, were imper- 
vious to water by reason of the arrangement 
of its constituent atoms. ; 

A study of the hydrogen and oxygen atoms 





* Faraday Lecture: Summary. The Institution of 
Electrical Engineers, Thursday, 9th May, 1946. 


in water showed the existence of electrical 
dipoles which oscillated violently under the 
influence of an alternating field ; during this 
process considerable heat was generated by 
the friction between adjacent dipoles and it 
was this property that made the presence of 
water undesirable in an insulating material. 
Good use could, however, be made of this 
method of generating heat, and the lecturer 
demonstrated the bonding of laminated 
wood with shellac, by subjecting the materials 
to a high-frequency alternating field. 

The reason for the high electrical con- 
ductivity of metals was explained with the 
help of a film showing in cartoon form a 
number of atoms of lithium with electrons 
moving in long elliptical orbits. By applying 
a potential difference across the lithium it 
was shown how these loosely attached 
electrons became dissociated from their own 
atoms and passed on to adjacent atoms in 
succession, the movement representing an 
electric current. An interesting property of 
certain materials, including glass, is that they 
are good insulators in the cold state, but 
become electrically conducting when they 
are hot. Dr. Allibone gave an elegant 
demonstration of this characteristic by using 
a bunsen flame to heat a glass rod up to about 
300 deg. Cent.; on removing the flame and 
applying a voltage to the ends of the rod 
sufficient current was passed through the 
glass to fuse it completely. 

Another phenomenon that was explained 
by modern atomic theory was the ionisation of 
gases. In the gas discharge tube, for instance, 
a free electron would attach itself to an atom 
of the gas with the emission of light. A 
practical application of ionisation which was 
the concern of power station engineers was 
the electrostatic precipitation of dust, and 
this process was neatly demonstrated by the 
lecturer. Most of our knowledge of the pro- 
pagation of radio waves depended upon an 
understanding of the state of ionisation of 
the Appleton and Heaviside layers, and once 
again the atomic theory was at the service 
of the engineer, by showing in effect how 
light could cause ionisation of the atmo- 
spheric layers. Finally the structure of the 
atom is very intimately bound up with the 
mechanical properties, such as tensile strength 
and shear resistance, of metals. The lecturer 
demonstrated how a pure metal element had 
a low resistance to shear because the element 
was composed of an orderly array of homo- 
geneous atoms; whereas the addition of an 
impurity, such as cadmium in copper, by 
introducing a second kind of atom, broke up 
this orderly pattern and thereby greatly 
increased the shear resistance of the alloy. 


atom itself, Dr. Allibone described Ruther- 
ford’s experiment, which resulted in the first 
atomic fission, and referred to Cockcroft and 
Wilson’s successful disintegration of the 
lithium atom by employing very high 
accelerating voltages, followed by Chad- 
wick’s liberation of the neutron. Some time 
before Rutherford’s experiment Einstein 
had shown from purely theoretical con- 
siderations that, in effect, energy and mass 
were two different manifestations of the 
same quantity. LEinstein’s theory affirmed 
that a particle could lose mass, and that the 
decrease in mass was compensated by a pro- 
digious gain in energy. From these theo- 
retical considerations it was evident that if, 
for instance, four atoms of hydrogen could 
be transmuted into one atom of helium the 
change would result in a small deficit of mass, 
which would be accompanied by an enormous 
release of energy, amounting to almost three- 
quarters of a million kilowatt-hours ! 

This theory, which was confirmed by 
(inter alia) Rutherford’s experiment, gave a 
new impetus and a new direction to research 
work on nuclear physics, for the nucleus 
of the atom was now known to contain 
enormous energy resources. Efforts to find 
a means of releasing this energy were per- 
verted by the irony of war and culminated 
in the use of the first atom bomb on Hiro- 
shima. It was a tragedy that the first use 
of nuclear energy was as a weapon of destruc- 
tion, but Dr. Allibone, in describing the 
mechanism of uranium fission, proceeded to 
indicate the lines of development that would 
in the course of the next decade or so lead 
to methods of using nuclear fission or trans- 
mutation for the benefit of mankind. The 
lecturer showed a film to illustrate the 
mechanism of uranium (235) fission, ex- 
plained the differences in behaviour between 
uranium (235) and (238), and used a model 
illustrating the construction of a uranium- 
graphite pile to show how a controlled chain 
reaction could be established. Very large 
amounts of heat could be generated in a 
uranium pile of this kind, but if the heat was 
to be of any practical use it must be pro- 
duced at very high temperatures, and this 
consideration introduced some of the most 
important engineering difficulties associated 
with the project. Nevertheless, Dr. Allibone 
stated that these difficulties were being sur- 
mounted and he hazarded the opinion that, 
before 1950, the generation of steam by heat 
from nuclear energy would be a practical 
proposition in land power stations and 
perhaps in large ships. 

In conclusion, Dr. Allibone stressed the 
sociological necessity for devising some means 
to prevent the use of atomic energy for war- 
like purposes, and to open the way for its 
free and rapid development as one of man- 
kind’s greatest potential assets. 








DISTRIBUTION OF Burm~prinec MaTERIALs.—A 
preference scheme for the distribution of building 
materials and components in short supply to 
builders on housing and other work of equivalent 
priority was introduced on April 25th. The essence 
of the scheme is that manufacturers and merchants 
now honour orders supported by priority symbols 
before non-priority orders. Goods in short supply 
should therefore flow through normal trade channels 
to priority work. Priority symbols are awarded to 
all work resulting in an increase of housing accom- 
modation and to such other work as is essential to 
the national well-being. Production of the majority 
of materials will be adequate to meet the priority 
demand, but in very few materials will production 
be adequate to meet the total of priority and non- 
priority demands. The priority symbol consists 
of the name of the licensing authority, followed by 
the letters ‘‘ W.B.A.” and an identifying number. 
Although other types of symbol, such as ‘‘ W.B.B.,” 
are in use in connection with labour supply, the 








‘t+ Research Laboratories, Metropolitan-Vickers Elect 
trical Company, Ltd. 





Passing on to the physical attack on the 


symbol ‘“ W.B.A.” alone is used for building 
materials and components. 
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Pressurisation of the 


S already announced in THE ENGINEER, the 

Avro “‘ Tudor I ”’ aircraft was designed from 
the start for pressurisation of the fuselage, in 
order that low-altitude conditions may obtain 
in the passenger cabin and crew’s compartments 
when flying at 25,000 ft. or more, without the 
necessity for oxygen equipment for each person 
aboard. The advantages of a successful atmo- 
sphere control for air liners are great, particularly 
on routes such as the north Atlantic crossing, 
where in winter severe icing conditions occur at 
altitudes of less than 20,000ft. It is known 
that above 20,000ft. the risk of ice formation 
is much reduced, since the air is very dry. It is 
accordingly of considerable interest to record 
that the “ Tudor”’ aircraft, which are now in 
full production and will shortly be handed over 
to B.O.A.C., incorporate what is certainly the 
first civil aircraft pressurisation equipment in 
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outside temperature at this height was 
minus 31 deg. Cent., and it is interesting to 
note that no heat was applied to the circu- 
lating air, except, of course, that produced 
by compression. The impressions gained 
from the flight were that the rapid change of 
altitude produced no effect whatever. At 
all times the atmosphere was completely com- 
fortable. In fact, it is clear that at these alti- 
tudes the dry, clean air is refreshing and 
exhilarating, and with such control of the 
internal air conditions in future passengers in 
air liners will enjoy the finest air conditions of 
any mode of travel. On reaching 25,000ft. the 
steward served alcoholic refreshment to all 
aboard in the most unconcerned manner, a point 
in itself which serves to illustrate that conditions 
within the aircraft were completely normal. It 
may be necessary to add that the impressions 
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FIG. 1—-LAY-OUT OF PRESSURISATION EQUIPMENT 


British aircraft and possibly the first to be 
brought to the production stage in the world. 

With the exception of a small portion of 
the tail fuselage, the whole of the cabin volume 
of the Avro “TudorI,’ both above and below 
the floor level, is pressurised to maintain 8000ft. 
atmospheric conditions in the cabin while 
the aircraft is flying at 25,000ft. A considerable 
number of pressurised flights have been made 
already, including two in which a height greater 
than Mount Everest was reached. Heating and 
ventilation are combined in the pressurisation 
system, but as yet, although development work 
is going ahead rapidly, production equipment 
is not available for humidification and re- 
frigeration. Such refinements will probably be 
ultimately necessary, since on long flights at 
high altitudes the atmospheric conditions may 
become unduly dry, and in some parts of the 
world the air at the beginning of flights will be 
uncomfortably hot. 

We recently visited A. V. Roe and Co., Ltd., 
in Manchester, and were privileged to take part 
on a demonstration flight of the ‘‘ Tudor I.” 
The pressure differential between the cabin and 
the outer air is arranged to be gradually raised, 
the rate of change being limited to the equivalent 
of climbing at the rate of 300ft. per minute. 
Similarly, during descent the internal pressure 
is dropped at the same rate. During the flight, 
a height of 20,000ft. was reached in 22 minutes 
from the take off, and at this altitude the con- 
ditions within the aircraft were maintained 
equivalent to 3500ft. Climbing still higher, 
25,000ft. was reached in about 37 minutes from 
take-off, with cabin pressure equivalent to 
7000ft. and temperature of 60 deg Fah. The 








recorded above were gained before consuming 
refreshment ! 


PRESSURISATION EQUIPMENT 


The sketch reproduced in Fig. 1 serves to 
indicate the arrangement of the pressurisation 
equipment. Heating and ventilation are 
combined in the cabin pressurisation system. 
Atmospheric air is drawn through a combined 
scoop and inertia filter in each leading edge, at 
@ point at which the intakes are out of the 
airscrew flow and away from the area of air 
contaminated by the exhaust gases. The air is 
ducted to Marshall type ‘“‘ XV ” blowers work- 
ing on the Rootes principle, mounted one on 
each outboard engine accessory gearbox. It 
is then passed through a silencer, an air cooler, 
and.asecond silencer between the inboard engine 
and the fuselage. The air then enters the 
fuselage ducting through a spill valve which 
incorporates a non-return valve, to ensure that 
pressure shall not be lost if one blower fails, 
and is taken through a re-circulating fan 
chamber, heated by a Janitrol heater of 50,000 
B.Th.U. per hour capacity and then delivered 
to the main distribution ducting which runs 
below the floor the length of the aircraft. Mani- 
folds are welded to form part of this ducting 
and terminate with mushroom headed outlets 
in the crew stations and toilets; but the pas- 
senger cabin supply is taken through the 
tubular arms of their chairs. The photograph 
reproduced in Fig. 2 illustrates the air inlets. 
Exhaust air is extracted through slots in the 
periphery of the reflectors for the roof lights. 

A proportion of the air in the cabin is taken 
through the re-circulating fan chamber and 









mixed with the incoming cold air for re-heating 
and re-distribution. A discharge valve noar 
the rear of the cabin is combined with a safoty 
valve ; a differential pressure of 5-5 Ib. per sq, 
in. js maintained in the cabin at altitude. Two 
aneroids in the flight engineer’s compartment 
are connected with the exhaust valve and 
regulate the amount of air passing out. The 
master control valve is on the flight engineer’s 
panel and a combined ground conditioning and 
inward relief valve is fitted in the bottom fuse- 
lage skin, on the centre line of the aircraft, at 
the aft end of the passenger cabin. 


CaBIN SEALING 


The cabin is rendered airtight by sealing all 
riveted and other metal-to-metal joints with 
compound during assembly. All control rods 
and cables pass through pressure seals where 
they emerge from the fuselage interior, and the 
astrodome, jettisionable cabin windows and 
entrance door are sealed by inserts, consisting 
of inflatable rubber tubing. The nose cap is 
sealed with a solid rubber insert. 


HEATING 


A controllable cooler, fitted in the ducting 
which carries the air from the compressor to the 
cabin, enables the flight engineer to utilise or 
dissipate the heat generated by the compression 
of the air in the blowers. 

The cabin heater consists of a surface com- 





FiG. 2—INLET LOUVRES IN PRESSURE CABIN 


bustion unit burning fuel from the aircraft 
supply. Air for the heater is supplied and 
exhausted through pipes which are independent 
of the circulating air system. In operation the 
heater can be adjusted to give two ranges of 
heat output. The high output is approximately 
50,000 B.Th.U. per hour. On low output the 
supply of heat is approximately 50 per cent. of 
the full capacity. Suitable adjustment to the 
coolers enables intermediate outputs to be 
obtained. 

Ventilating air reaches the heater via a fan 
and mixing chamber which introduces a pro- 
portion of the cabin air into the stream from the 
compressors. , 


VENTILATION 


Ventilation is achieved by mixing and 
circulating fresh air and some of the air from the 
cabin. Duplicated discharge valves, auto- 
matically controlled after the required setting 
has been selected by the flight engineer, deter- 
mine the cabin pressure. These discharge valves 
are ducted directly to the lavatories and 
galley so that odours do not enter the re- 
circulation system. In the bottom of the fuse- 
lage is a ground “conditioning ’’ connector. 
Ventilation and circulation of the cabin atmo- 
sphere can be maintained through this connector 
when the aircraft is standing on the aerodrome, 
from a ground control unit which can supply 
warm or cold air. In addition, ground pressure 





tests are carried out through the connector, 
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and finally a ventilating scoop at the bottom of 
the unit can be opened for low altitude flying 
in warm climates, 


DEVELOPMENT OF PRESSURISATION EQUIPMENT 


Preparations for the ‘‘ Tudor ”’ projects were 
started at the end of 1943, and since then a con- 





Fic. 3—-FULL-SIZE GROUND TEST FUSELAGE, 


siderable amount of design and development 
work on the pressurisation equipment has been 
done by A. V. Roe and Co., Ltd. In this task 
the firm was encouraged and assisted by the 
Ministry of Aircraft Production, which helped 
to obtain the services of a number of firms to 
specialise on the components. Westland Air- 
craft, Ltd., supplied all the pressure contro! 
valves and the control panels. This firm also 
carried out much original design and develop- 
ment work. Sir George Godfrey and Partners, 
Ltd., supplied the cabin blowers; Marston 
Excelsior, Ltd., developed the air coolers ; 
Burgess Products, Ltd., the blower silencers ; 
D. A. Daniel Company, Ltd., the cabin heaters ; 
and the Airscrew Company, Ltd., the recirculat- 
ing fan. Instruments were supplied by Smiths 
Instruments, Ltd., and Vokes, Ltd., developed 
and supplied air cleaners. 

The design department of A. V. Roe and Co., 
Ltd., had a great deal of work to do in deciding 
the correct requirements for all this apparatus 
and in co-ordinating the work of the different 
suppliers with the work Avros themselves were 
doing. Apart from the actual presgurising 
equipment, it was necessary, of course, to 
develop a fuselage structure which would be 
sufficiently pressure-tight under all conditions, 
and which would withstand the considerable 
differential pressure. 


FUSELAGE LEAKAGE CONSIDERATIONS 


Extensive preliminary investigations were 
carried out on both small details and full-scale 
structures in connection with the design of the 
pressure cabin. A differential pressure of 5} lb. 
per square inch exists when the cabin is main- 
tained at 8000ft. pressure at an altitude of 
25,000ft. Doubling this figure, 111b. per 
square inch was used in tests to give a factor 
of safety of 2. 

With regard to rate of loss of pressure, it was 
not found to be necessary to seal the reaction 
heads of rivets, even where structural connec- 
tions occurred. A method of sealing structural 
joints by the internal application of a com- 
pound by spray or brush was developed, and 
methods of sealing the various types of joint 
were standardised. At the same time, a 
thorough investigation was carried out on the 


nections, &c. The stability of re-entrant boxes 
under pressure was also considered. The 
results of all this work were tested with various 
mock-ups, including one 10ft. in diameter, with 
which the effect of combined bending and pres- 
sure was investigated. The two cases were 
considered both separately and _ together. 





preliminary criterion of reasonably small leak- 
age for the final test fuselage, which, in fact, 
did not include the centre section of the aircraft. 
Initial tests on the final sealing mock-up dis- 


Leakage under, fluctuating bending moments 


SHOWING STRAIN GAUGES 


was also measured. Little variation of mass 
leakage occurred with the application of bend- 
ing moments, and the test series eventually 
developed into an investigation of strength. 
No information existed on allowable leakage. 
The reduction of leakage to an absolute mini- 
mum was aimed at, but an arbitrary figure of 
40 cubic feet per minute at N.T.P., equivalent, 


This figure represented less than 7 per cent. of 
the available compressor supply and was con- 
sidered to be satisfactory. 


STRENGTH CONSIDERATIONS 


The requirements quoted by the Air Regis- 
tration Board are for a factor of 1-33 for proof 
pressure on the maximum flight pressure differ- 
ential, giving a proof pressure of 7-33 lb. per 
square inch for a 541b. unit pressure. For 
ultimate ‘pressure, A.P. requirements are for a 
factor of 2, giving an ultimate pressure under 
the same conditions of 11 lb. per square inch. 

Tests on a full-scale fuselage gave very satis- 
factory results. The only modifications found 
necessary were to the seating of the Triplex 
windscreens and to the door fittings. In the 
case of the windscreen, a test at 11 lb. pressure 
resulted in shattering of the glass on the outer 
lamination, although it still held pressure. The 
new seating method entirely overcame this 
trouble. In the case of the door, a bearing 
failure occurred at the blind holes in the entrance 
door frame magnesium alloy casting, which 
receives steel locking pegs. Here the modifica- 
tion was to insert bushes in the casting to give 
additional bearing strength. 


StrRAIn MEASUREMENTS 


Much useful information was obtained regard- 
ing the diffusion of load in the region of openings 
in the fuselage shell by the extensive use of 
strain gauges. Accompanying engravings, 
Figs. 3, 4, and 5, show the test fuselage and 
some of the instruments used. 

Electrical resistance strain gauges were fitted 
at all critical points, particular attention being 
given to the nose structure and major openings 
in the shell, such as the door, astrodome, and 
escape hatch. Three-gauge strain rosettes were 
used freely where doubts existed as to the 
principal stress directions. Some of the strain 
gauges were placed at points where the stress 
could be predicted by theory in order to verify 
assumptions made in stressing. At no point 
in the structure were stresses in excess of 11 tons 
per square inch recorded up to the maximum 
factored pressure differential of 11 Ib. per square 
inch. 





to a mass of 3-23 lb. per minute, was set as a 


In these investigations, two Tinsley 50-point 





FiG. 4-INTERIOR OF FULL-SIZE FUSELAGE, SHOWING STRAIN GAUGES 


closed several major leakages, but modifications 
quickly reduced their effect until finally the 
total mass leakage was but 2 lb. per minute at 





sealing of control rods, auxiliary fittings, such 
as aerial mountings, and pipe and cable con- 








@ pressure differential of 54 lb. per square inch. 





strain measuring bridges, equipped with mirror 
galvanometers, and a Baldwin-Southwark 48- 
point strain recorder were used. Fig. 5 shows 
a typical set of measuring equipment. Left to 
right are shown a Tinsley strain-measuring 
bridge, six Desynn indicators, and tempera- 
ture-measuring equipment used for leakage 
tests. The type of strain gauge used was of the 
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British Thermostat 200-ohm resistance pattern, | sion of Triplex windows made this portion of 


with }in. gauge length. 
DEFLECTION MEASUREMENTS 
Six Desynn electrical transmitters were dis- 
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the structure complicated. 

The deflections were not found to be exces- 
sive, and there was no appreciable permanent 
set after the application of unit (5}1b. per 





Fic. 5—-TYPICAL STRAIN GAUGE EQUIPMENT~ 


posed at various points along the fuselage for 
recording diametral strains. Again particular 
attention was paid to the nose, where the 
departure from circular section and the inclu- 


square inch) pressure. After the application 
of fully factored pressure (11 lb. per square 
inch), a very slight set of 0-018in. was recorded 
at the astrodome position. 








Reconstruction of the Iron and Steel 
Industry" 


No. II—{Continued from page 436, May 10th) 


FuEL CONSUMPTION 
Ts possibility of reducing fuel consumption 
depends in the main on (a) the full use of avail- 
able scrap, (b) the use of high-grade ores, (c) the 
preparation of ores, (d) an increase in the size 
and efficiency of blast-furnaces, (e) full integra- 
tion of blast-furnaces, steel melting and rolling 

plant, (f) utilisation of waste heat. 

The above considerations have been taken 
into account in formulating the plan. Physical 
limits are set on the availability of scrap and 
cost considerations limit the use of the higher- 
grade imported ores. Ore preparation schemes 
are to be extended at Corby, Appleby-Froding- 
ham, and Normanby Park. They are also 
included in the plans for the new Northampton- 
shire, South Wales, Clyde, Dorman Long, and 
Shotton plants. The preparation and treat- 
ment of home ores in particular will be deve- 
loped to the extent necessary to ensure that 
overall fuel consumption is brought down as 
near as possible to the lower fuel consumption 
achieved with high-grade imported ores. 

Fuel consumption also will be reduced by the 
use of larger and more efficient blast-furnaces. 
The fuel used in blast-furnaces is coke, and 
14 tons of coal are required to make a ton of 
coke. The new furnaces taken in conjunction 
with ore preparation will have a coke con- 
sumption using imported ore of 16 cwt. per ton 
of iron and using home ore of 20 cwt., or an 
average for the new furnaces of just over 17 cwt., 
which is equivalent to 26cwt. of coal. The 
average consumption at the old furnaces which 
will be displaced by the new furnaces is about 
24 cwt. of coke, or 36 cwt. of coal, The saving 

in coal consumption will therefore be 10 cwt. 





* Extract from the White Paper on the Iron and 
Steel Industry issued May 7th. 





of coal per ton of pig iron in the new furnaces 
compared with the old furnaces. 

With the new plants in operation it is esti- 
mated that the overall average consumption of 
coal will be reduced from 33 cwt. in 1937 to 
27 cwt. per ton of pig iron. As a result of this 
economy it will be possible to make 2,000,000 
tons more pig iron than before the war, an 
increase of almost 30 per cent., with an increase 
in consumption of coal of only 500,000 tons, an 
increase of about 5 per cent. 

Table VI summarises the progressive reduc- 
tion in fuel consumption in blast-furnaces since 
1913. 

TaBLe VI.—Fuel Consumption 
nil Cwt. of Citar coal wes pa ton o f pig iron 
1929 
1937 ese 
1950 (estimated) . 

Percentage decrease, 1913-50 

The figure for fuel consumption eimed at by 
1950 will put the United Kingdom industry on 
a basis comparable with that achieved in any 
other country when allowance is made for the 
types of ore, &c., available. 

Res principal point of fuel consumption at 

an integrated iron and steelworks is at the 
blast-furnace stage, the coke oven and blast- 
furnace gases providing a considerable part of 
the heat required for the steelworks. The 
development of integrated plants had already 
reduced the overall coal consumption from 
about 3 tons per ton of heavy steel before the 
last war to about 2 tons by 1937. While the 
modernisation on the steel side will further con- 
tribute to overall fuel economy, internal gas 
supplies will not provide all the fuel required 
and coal or some other fuel must be used to 
make up the difference. In view of the high 
price of coal, a possibility exists of reducing 





steel costs by the development of the use of oil 
in the steel melting furnaces, already common 
practice in the U.S.A. Such a development is 
likely to be associated with the new South 
Wales steel plant, and it may prove economical 
to extend this practice to other districts. 


Size oF PLANT 


The plan involves the building of twenty-four 
blast-furnaces with a total capacity of 4,750,000 
tons and the scrapping of fifty-three furnaces 
with a capacity of 3,000,000 tons. The average 
annual output of the furnaces to be built will 
be about 200,000 tons a year—ranging from 
250,000 tons on imported ore to 150,000 tons on 
the lower-grade home ores—compared with 
57,000 tons in the case of the furnaces displaced. 
This should increase the average output from 
all the basic pig iron furnaces in the country to 
at least 160,000 tons per annum, as shown in 
the following table :— 

Taste VII.—Average Basic Pig Iron Output a= Furnace 
ons. 


1920 35,000 
ee 


1980 (estimated) ... ... 

The steel- ending wheats proposed have an 
output of between 600,000 and 800,000 tons per 
annum. In a few cases a start will be made 
with 400,000 tons and there is one cold metal 
plant of 250,000 tons which will be an efficient 
unit based primarily on scrap. 

The rolling mill plants to be built include five 
billet mills with an average output of approxi- 
mately 450,000 tons, a heavy structural mill of 
350,000 tons, a strip mill of 1,000,000 tons, 
three cold reduction strip mills of about 250,000 
tons each, and two plate mills, one of 350,000 
tons for heavy plates and one for light and 
medium plates of 150,000 tons. These main 
items in the programme all represent efficient 
production units. 


Cost REDUCTION 


Possibly the simplest way in which to measure 
the benefits of the new plan in reducing costs is 
to look at the saving effected by securing output 
from the new plant as compared with the costs 
which would have been incurred at plants which 
are displaced. 

In making such a comparison provision has 
to be made for capital charges on the new plant. 
These include depreciation, obsolescence, 
interest on the fixed and working capital, and 
the risk which is inevitably involved in locking 
up large sums in specialised types of plant. An 
overall figure of 15 per cent. on the expenditure 
was used for illustrative purposes to cover these 
various items in the examination made by the 
Ministry of Supply. The same figure will be 
taken to illustrate the points dealt with in this 
section. This margin represents a recovery of 
12 per cent. for all charges if, for example, the 
plant achieves an average production of 80 per 
cent. of capacity over a period and if no 
allowance is made for increases in other costs, 
which inevitably rise if output falls. 

In the case of plant displaced no cost is 
included for fixed capital, either for interest or 
depreciation, since, as the plant is already there, 
it would in the extreme case be more economical 
to use that plant so long as its prime costs plus 
interest on working capital only were below the 
prime costs plus capital charges on the new 
plant. 

Table VIII summarises the result of an exami- 
nation for pig iron, billets, plates, sheets, and tin- 
plates of the estimated costs at new plants and 
the costs at the class of plant which will be dis- 
placed ; for this purpose the costs of the 20 per- 
cent. highest cost output, as well as the next 
20 per cent. of relatively high-cost output, have 
been taken. The figures are broad average esti- 
mates, intended to illustrate the approximate 
general position, rather than to show the result 
for any one scheme. 

It will be seen that in the case of the highest- 
cost plant there is an appreciable saving. It 
has, however, to be borne in mind that it is 
proposed to scrap and replace considerably 
more than the worst 20 per cent., and in the 
next group the advantage is not so great. In 
the case of some of the lower-cost plant dis- 
placed the gain may be very small or, in 
particular cases, there may be no immediate 
saving.» This, however, is to some extent 
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inevitable in a major reconstruction plan. The 
big new units it is necessary to build involve 


displacing a mixed collection of plant, some of |. 


which is still moderately good. Unless this issue 
is faced, as it has been, the reconstruction is a 
patchwork job and does not achieve the best 
long-term result. Further, while the future costs 
at both new and old plant will tend to change, 
on balance the changes are almost certain to 
involve a relative worsening of the position of 
the older plants. 

The cost differences indicated by the table do 
not mean that prices can necessarily be reduced 
by the particular differences shown, since 
existing prices are not sufficient to cover the 
prime costs at most of the higher-cost works. 
Indeed, construction costs are at present at 
such @ level that the total cost at a new plant 
may for certain products not be materially 
different from the current price. This is largely 
because the margins for capital charges at 
present included in the price build-up are related 
to the level of building costs about five years 
before the war. They are considerably less than 
half the capital charges involved in new plant 
at to-day’s prices. 

The cost of a billet plant in 1935 on home ore 
would be about £8 12s. per ton of billet capacity, 
or rather more than this per ton of output, 
when allowance is made for the periods when 
output falls below capacity. The corresponding 
cost to-day for a billet plant on home ore, 
including steel and blast-furnaces, but exclud- 
ing in both cases the capital expenditure on ore 
development and coke ovens, would be £23 10s. 

The problem of building in a period of high 
plant cost is a handicap in relation to U.S.A., 
where 15 million tons of new capacity was built 
during five years when war conditions suspended 
new construction here. Part of the American 
expenditure was incurred by the Government 
and part by the industry. The industry was 
permitted to write off their expenditure at the 
rate of 20 per cent. per annum, and thus recover 
the outlay against war income. A major recon- 
struction and extension of capacity has thus 
been carried through in America with a legacy 
of wery minor capital charges. 

While the capital cost involved in the pro- 
posed major building programme is high, it is 
nevertheless essential to embark upon it now. 
In addition, to such immediate gain as will 
accrue in cost, the industry will be progressively 
established on an improved level of efficiency, 
which in the long run will bring still greater 
gains in cost and will also secure improvements 
in quality. 


FINANCING OF SCHEMES 


The total cost of the plan is estimated at 
£168,000,000. This allows for a considerable 
spilling over of the completion of the schemes 
beyond the five-year period in which they will 
be started and many of the major schemes com- 
pleted. Broadly, the expenditure may be con- 
sidered as being incurred over a period of 
74 years. This represents expenditure at the 
rate of £22,500,000 per annum. Before the war 
the total expenditure in the active modernisa- 
tion period which involved eight years’ con- 
structional work was approximately £50,000,000, 
or £6,250,000 a year, though the rate of expendi- 
ture was greater in the latter part of the period. 
The higher rate of expenditure under the present 
plan is broadly accounted for by a doubling 
of the average cost of plant and by an 80 per 
cent. increase in the volume of construction to 
make'good the more quickly the arrears due to 
war. 

The question arises as to the way in which 
large capital expenditure of the type envisaged 
would be financed. Although the industry has 
not been able to incur major capital expenditure 
during the war period, the depreciation quotas 
set aside have been provided only on the basis 
of depreciation at pre-war plant rates and will 
therefore not make a sufficient contribution 
towards replacement at post-war costs. Further, 
the industry has not been able to secure any 
substantial volume of post-war credit owing to 
the profit ceiling limitation which applied over 
the whole of the heavy industry and which 
curtailed profits to a level based on 1936-1937 
earnings. The war damage insurance contri- 
butions, which were exceptionally heavy in 


capital, and this again curtails available 
resources. 

Just before the war the industry was provid- 
ing some £3,000,000 per annum for depreciation. 
Unless the Inland Revenue basis of computing 
depreciation allows some reflection of replace- 
ment cost, it is not likely that substantially 
more than this sum can be set aside annually 
over the rebuilding period. Taking account, 
however, of the lack of building in the war 
period, it is possible that the industry could 
finance some £6,000,000 to £7,000,000 of capital 
expenditure per annum out of these resources. 
A further possible source would be the funds 
available after the war for deferred repairs. 
The Government undertook to make available 
after the war the necessary sums to make up 
the arrears of repair which have accumulated 
under wartime working and which were not 
provided for in the wartime price arrangements. 
In working out these arrangements it is pro- 
posed that the sums involved might be used for 
capital replacement where this seems to be 
more economically desirable than repair of old 
plant. It is possible that some £10,000,000 
might be available from this source. 

The whole financing of the schemes and the 
possibility of making the maximum use of com- 
panies’ reserves would be greatly assisted by a 
taxation policy which permitted the deprecia- 
tion of steelworks buildings as plant and a larger 
initial writing down of the capital cost. While 
initial allowances of 20 per cent. are given for 
plant, a large part of the expenditure involved 
in buildings and other items does not secure 
this full allowance, although they are largely 








dependent for their value on the life of the plant. 





flange beam mill and steelworks on the North- 
East Coast; five new continuous billet mills 
backed by modern blast-furnaces and steel 
plants, including a works on a new North- 
amptonshire site; new blast-furnaces, steel 
plant, and a rebuilding of the Lincolnshire 
section mills; a new blast furnace and steel 
plant and mills to provide the basis for future 
developments in Scotland; as well as similar 
development schemes in other parts of the 
country. 

Among the major schemes the most urgent, 
priority should be given to the new sheet and 
tinplate plant, because of the degree of cost 
reduction secured, the improved product 
supplied and the importance of the scheme in 
contributing to export. The new beam mill 
should also be proceeded with at the beginning 
of the plan because of the increase in efficiency, 
the widespread benefits secured from a better 
product, and the contribution to export. The 
billet plants cannot all be constructed at one 
time, and while an immediate start should be 
made, the programme will have to be spread 
over the period of the plan. 

The plan as a whole has been carefully 
balanced having regard to all the factors 
involved. It satisfies the criteria of making full 
use of home resources—production on Midland 
home ore sites being increased by 60 per cent.— 
and at the same time retaining an economical 
level of production in the coastal areas. In 
these areas there will be extensive rebuilding to 
secure the maximum economies from efficient 
plant and from favourable coastal locations. 
The schemes have been worked out to give units 
of efficient size, to achieve the most effective 


Tasie VIII.—Comparative Costs at New Plant and Plant Displaced 


























Old plant. New plant. 
Product. Prime cost. 
Prime Capital Total 
20 per cent. Next cost. charges. cost. 
highest cost. | 20 per cent. 
+ & @, £ s. d. 2 i£¢@. ft. £ a é £44 
Pig iron ... 717 0 a ae 6 0 0 15 0 7 5 0 
Billets 1317 6 13 0 0 1st ..e 200 ie a 
Plates Fe.'@ @ 16 3 0 13 12 6 215 0 16 7 6 
Sheets... 23 10 0 22 4 0 17 5 0 315 0 21 0 0 
Tinplate ... 36 5 0 33 15 0 25 0 0 5 5 0 30 5 0 








An extension of the initial allowance to cover 
the whole expenditure, or its increase to a 
higher figure, would permit a greater initial 
writing down of the total expenditure with 
future advantage in reducing capital charges 
and improving the competitive position of the 
industry. 

Taken overall, it would appear not improbable 
that the industry could meet approximately 
half the cost of the programme out of its own 
resources. Providing the general plan were 
approved and materials and labour were avail- 
able for its execution, there should not be 
insuperable difficulty in securing the further 
finance required. There should be adequate 
funds available for investment in such industrial 
development as is economically sound and con- 
sidered to be in the national interest. The 
position of the industry as a claimant on such 
funds is particularly strong, as two-thirds of the 
additional capital to be raised will have a 
preferential claim as being for expenditure in 
development areas. 


SUMMARY 


The modernisation plan involves replace- 
ment and expansion in 74 years equivalent to 
about 40 per cent. of the capacity of the industry 
at a cost of £168,000,000. With the rebuilding 
that was effected prior to the war and the 
efficient use of the best of the remainder of the 
existing capacity, it will be possible to secure 
as low a cost of production as is practicable with 
the raw materials available and in the light of 
the general economic conditions affecting the 
country. A faster rate of rebuilding—even if it 
were practicable—would mean a failure to use 
plant which can achieve reasonable costs, and 
which should be replaced at a subsequent stage. 

The plan includes among its major schemes 
the building of a new strip mill and ancillary 





plant in South Wales to produce 1,000,000 tons 





the steel industry, all had to be met out of 





of strip for sheet and tinplate; a new broad 


degree of concentration and a maximum reduc- 
tion in fuel consumption. The plan is based on 
the full loading of efficient plant. 

Attention is drawn to the following considera- 
tions which are largely outside the control of the 
industry :— ~- 

(a) It is of great importance to secure at 
an economic price supplies of the high-grade 
imported ore required in addition to the lower- 
grade United Kingdom ores. 

(b) The level of coal prices is out of line 
with the level in other countries. The Govern- 
ment have stated they are awnre of this point 
and are giving it their consideration. Con- 
tinuity in the supply of adequate quantities 
of coal of suitable quality, and particularly 
of coking coal, is essential for efficient opera- 
tion, and the importance of continuity in 
supply increases in importance with the 
further development of integrated plant. 

(c) The industry has in the past been handi- 
capped by extreme fluctuations in demand. 
The plans put forward are worked out on the 
assumption that a full employment policy for 
the country is broadly achieved. 

(d) Stability of demand could further be 
assisted by an import’ policy which arranges 
only for such imports as are necessary to 
balance efficient production in the United 
Kingdom. 

(e) In view of the high capital cost, early 
writing off of part of the expenditure is 
important. A taxation policy which recog- 
nised the importance of substantial recovery 
of depreciation and writing down of expendi- 
tures in the early years of its life would be of 
great help. 

(f) Appropriate priorities should be given 
for the provision of plant and construction 
facilities at home, and import should be 
arranged for 30,000 tons of rolling mill plant 
from the U.S.A., at a cost of approximately 
£9,000,000. 
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THE FUTURE OF THE BRITISH COAL 
MINING INDUSTRY 


It was a wise and far-sighted action on the 
part of the Minister of Fuel and Power and of 
the Secretary of State for Scotland in the late 
Administration to institute regional surveys 
of the British coalfields by committees com- 
posed of persons of knowledge of the coal 
mining industry in general, and acquainted 
with the conditions prevalent in their own 
particular coalfield. The reports of these 
committees, commencing with that relating 
to the Scottish coalfields and finishing with 
the great South Wales field, have from time 
to time been published. The several com- 
mittees, in so far as relates to the extent, 
chemical and physical characteristics and 
quality of the coal in the various fields, had 
the benefit of what may be regarded as being 
in the nature of previous though partial 
surveys, namely, the Report of the Royal 
Commission on the Coal Supplies and of the 





may seem, the best information available 
regarding the chemical characteristics and 
suitability for various purposes in industry of 
the several kinds of British coals was to be 
found in Sweden. 
accomplished admirable work in its chemical 
survey, recently made an estimate of the coal 
resources of the country based on data result- 
ing from the work of the Regional Valuation 
Boards set up under the Coal Act of 1938, 
supplemented by information collected by its 
staff during the physical and chemical survey 
of the seams. 


seams of the several coalfields, issued by the 
Fuel Research Board, as well as its recent 
estimates of the coal resources of the several 
fields. 

Although forty-one years have elapsed 
since the issue of the final report of the Royal 
Commission (January, 1905), we still refer 
to it as the most authoritative source of 
information regarding our national available 
resources of coal. These, in the proved coal 
fields down to a depth of 4000ft. from 
the surface, the Commission placed at 
100,914,668,167 tons, of which 79-3 per cent. 
were contained in seams of 2ft. thickness and 
upwards and 91-6 per cent in seams of 18in. 
and upwards; and, in unproved fields, 
39,483,000,000 tons For all practical pur- 
poses—except in some rare instances—we 
may dismiss from consideration seams of a 
thickness of under 2ft., which leaves us, in 
round figures, with 80,000 million tons, which 
figure will have been reduced by the coal 
extracted during the forty-one years to some 
70,500 million tons There is, of course, a 
large quantity of coal contained in the 
unproved coalfields which, again, at depths 
less than 4000ft from the surface, the Coal 
Commission puts at 39,483 million tons, but 
how much of it exists as economically work- 
able it is difficult, if not impossible, at present 
to divine. In any event it would be unwise 
to place our national available resources of 
workable coal beyond 100,000 million tons, 
taking the most optimistic view of the situa- 
tion. This amount at our present rate of 
exhaustion would suffice to meet our needs 
for, say, 500 years. But on the point of the 
duration of our national coal supply the Coal 
Commission wisely hesitated to pronounce 
mé| definitely. Over the thirty years previous 
to its investigation the average increase in 
output had been at the rate of 24 per cent. 
per annum; they considered it highly 
improbable that this rate of increase would 
be long continued owing to physical con- 
.| ditions—a forecast which has been signally 
fulfilled. For though since 1845 (when Mr. 
T. R. McCulloch estimated the output at 
34,600,000 tons) the rate had been almost 
continuously upward until 1913 (when 
it reached its zenith with 287,430,473 
tons), it has since then almost steadily 
decreased until it is now below 200 million 
tons and is still falling, despite the vast 
increase in the use of labour-saving appliances 
at the mines. The Fuel Research Board, 
which was established in 1918 and which 
works under the egis of the Department of 
Scientific and Industrial Research, shortly 
after its creation instituted a physical and 
chemical survey of our national coal resources, 
as reliable and extensive information as to 
the quality of our coals, viewed scientifically, 
was more vague and wanting at home than 
was commonly realised ; indeed, odd as it 


This Board, which had 





since the Coal Commission’s inquiry and the 
fact that the Fuel Research Board’s survey, 
valuable as it is, is of necessity somewhat 
limited in scope, so from the point of view 
of the extent of the economically workable 
resources and their probable duration a much 
more recent survey, and one more general in 
character, covering a much wider field and 
treating of practical matter relative to the 
present and future conditions and prospects, 
was required, coalfield by coalfield, and this 
has been admirably fulfilled by the reports of 
the regional surveys now before us. We need 
not here refer particularly to the many 
matters of engineering interest which are 
contained in these reports, as they are ade- 
quately dealt with elsewhere in our issue in a 
review article thereon, contributed by Sir 
Richard Redmayne. From a perusal of these 
reports it is clear that they will prove invalu- 
able to the National Coal Board set up under 
the Coal Industry Nationalisation Bill in 
framing its programmes for the efficient 
reorganisation and development of the several 
coalfields, and especially in pointing to 
those areas as to which a particular policy 
must guide the Board as to the use 
to which our resources are put. The 
one outstanding case in point is in the 
Durham coalfield, where, in the western 
portion thereof, exist the seams of the 
finest coking coal in the world—a class of coal 
not too abundant even in this country of 
various and valuable coals—which is in great 
demand for smelting and other metallurgical 
purposes, both at home and abroad. These 
resources, which in some cases are not entirely 
devoted to the making of coke, are in danger 
of becoming depleted within the next fifty 
years, and the Committee’s recommendations 
that steps should be taken to secure that 
these high-grade coking coals are used to the 
best advantage in the national interest will, 
it is hoped, receive the earnest and sympa- 
thetic consideration of the Board ; and that it 
will also note the view of the South Wales 
Regional Committee, that, though ample 
supplies for one hundred years to meet 
the demands of the gas, coke, and steel 
industries are available, any apparent short- 
age is due entirely to the fact that these 
coals are used for other purposes. 

In estimating thé life of the several coal- 
fields a “‘ planned ” output has in most cases 
been taken by the committees, a figure usually 
in excess of the present output and in some 
instances greater than the previous 


maximum. There are two possible objections 
to which this mode of estimation is open. The 


first is that owing to the increasingly difficult 


conditions—physical and others—such a 
figure will not be attained, or, if attained, 
will not for long be maintained. Some of 
the reports recognise this possibility and take 
it into account. Secondly, an adjacent coal 
field may, owing to its better natural con- 
ditions, capture to an increasing extent the 
trade of a less well-placed field, and so upset 
the estimates of both as regards duration. 
Though no period is put to the life of the 
coalfields as a whole, from the information 
made available in these reports we are bound 
to conclude that the coal industry, as at 
present comprehended, will not endure for 
as long a time as used, until recently, to be 
contemplated, for the thicker and more 
economically worked seams and those of 
highest quality—whether gas, coking, steam, 








physical and chemical surveys of the coal 





From the point of view of lapse of time 
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exhausted than was realised, and the time is 
not far distant when there will be left only 
those which are of either poorer quality, 
thinner section, or existing at great depths 
from the surface, all factors militating against 
@ prosperous coal industry. Prophecy is 
always @ dangerous and frequently an 
unwelcome adventure, but we dare to predict 
that, unless the unforeseen happens, 150 
years hence we will be exporting little coal and 
finding it difficult to produce our home 
requirements at an economic price. But 
probably all other coalowning European 
countries will be in a like state. ‘ Let us hope 
by that time other effective means for the 
production of heat and energy will have been 
perfected. Coal will then have fulfilled its 


temporary purpose. 


London’s Railways 


CoMPARISONS between the great London 
Plan and the proposals of the Railway 
(London Plan) Committee, 1944, extracts 
from which we published in our last issue, 
show some very complete differences of view. 
Of the four tentative suggestions in the Plan 
for a deep-level standard size loop from 
London Bridge along the north bank of the 
Thames to Charing Cross and back via Water- 
loo; for a similar link from Clapham Junc- 
tion, via Victoria and Charing Cross to 
Deptford ; for a line linking Victoria, Mary- 
lebone, King’s Cross, and Liverpool Street ; 
and for an underground north-south connec- 
tion, via the Elephant and Castle and Black- 
friars, only the last is adopted, the rest, 
owing to certain practical difficulties of 
working, being rejected. Instead, an even 
more elaborate scheme is put forward for 
cross-London underground links to take 
standard-size stock and to link up with the 
suburban lines on each side. A “fan” of 
such lines would radiate out to the north, 
north-west, and west from a new under- 
ground Tower Bridge Station, and there 
would, too, be further lines from the south 
and south-west across London to. the north 
and north-east, the latter group being 
designed particularly to relieve existing 
surface and tube routes that are at present 
heavily loaded. 

But, though the two sets of proposals are 
so very different, it is not to be supposed that 
the London Plan is being thrown aside. 
Abercrombie and Forshaw in drawing up 
their Plan were concerned to point out in 
what respects London’s rail transport needed 
modification, and more particularly to rid 
the central area of overground railways and 
rail bridges over the Thames. They were 
thinking primarily of the surface planning 
of London in its relation to communal and 
architectural effects, and thus pointed, in 
particular, to the detrimental influence on 
the planning of the south bank of the many 
rail viaducts in that area, and the unsightli- 
ness of Charing Cross and Blackfriars 
bridges over the Thames. To permit rail- 
ways to go underground and to keep smoke 
and steam out of London, they desired to see 
all railways for 20 to 30 miles out electrified. 
But though tentative proposals were put 
forward, detailed consideration of the pro- 
blem was specifically left to a committee of 
tail experts, the very committee that has 
now reported. That committee, as might 
well be expected, has looked more narrowly 
for a practical solution, and has considered the 


problem more exhaustively. It had to esti- 
mate more closely than did the originators of 
the Plan the effects of the Plan’s proposals 
upon passenger travel in London; and it 
came to tbe conclusion, not drawn by the 
originators of the Plan, because the point was 
not attentively considered, that despite the 
creation of ring towns, such as Stevenage, 
intended to draw away population from the 
Metropolis, travelling in the central area was 
still likely to increase in the future. These 
considerations, in conjunction with a more 
detailed study of the conditions ruling on 
existing and projected tube railways led to 
the formulation of proposals which, though 
very different from those in the Plan, yet 
conform closely to its purposes. For if the 
proposals were carried out, overground rail- 
ways would disappear from the central area 
on the north bank, rail bridges would be 
removed, and the number of viaducts south 
of the river would be sensibly diminished. 
But in putting forward new proposals, the 
members of the Committee, as becomes prac- 
tical men and engineers, do not hesitate to 
direct attention to certain factors that may 
prove indigestible to those who plan withovt 
sufficient thought. They take the hard- 
headed railwayman’s view of viaducts and 
bridges and stations. The convenience of 


the travelling public cannot be wholly sacri- 
ficed to appearances, nor can condemned 
stations and bridges be removed before 
adequate provision has been made to cope 
with their traffic by some other means. 
Charing Cross bridge must still, for instance, 
span the Thames for many more years, an 
argument from which the suggestion is 
drawn that the improvement of the station 
should not be banned merely because it is 
the eventual intention to remove it. They 
point, too, to other significant factors, such, 
for example, as the difficulty facing cross- 
London underground railways, that methods 
of suburban electrification in the north do 
not to-day correspond with those on the 
south ; and they are doubtful of the prac- 
ticability on operational grounds of electrify- 
ing main lines for distances of 30 or 40 miles 
out of the City. As to whether the proposals 
of this committee will ever be carried out, 


‘| we offer no opinion. We have seen too many 


detailed plans for the improvement of 
London’s life die lingering deaths on dusty 
shelves to have any confidence in the vitality 
of yet another. But by revealing the hard 
facts that must be taken into account by the 
planner, the report deserves the close study of 
all interested in the development of London 





or of other great cities with similar problems. 








H.M.S. ‘* Vanguard ’”’ 


(By our Naval 


.M.S. ‘ VANGUARD,” Britain’s latest 

capital ship and possibly the last ship 
of this type which will ever be built, is some- 
thing of an enigma. Opinions differ about 
her. That is not surprising with so many 
major issues of naval construction dependent 
upon the atom bomb trials to be held this 
summer in the Pacific. The most that can be 
said at this juncture is to admit that she is 
“ by necessity out of circumstance,” and 
examine her as such. 

It has for a considerable time been clear 
that the chief unit of the fighting fleet of the 
future will be the armoured “ fleet ” aircraft 
carrier instead of the battleship. In fact, the 
so-called “fleet ’’ will probably consist of a 
squadron of these aircraft carriers, which 
will have as their support a single battleship, 
a cruiser squadron, one or two flotillas of 
destroyers, and a “ fleet train” for supply. 
That premise is, of course, made in advance 
of the atom bomb trials, but it does represent 
the consensus of naval opinion to-day. 
Where, in the 1920s and 1930s one had a 
squadron of four battleships with one aircraft 
carrier one is likely to have in the future a 
squadron of four aircraft carriers with one 
battleship. 

Following out this conception of the struc- 
ture of the fleet of the future, and taking into 
consideration the lessons learnt during the 
war, one is forced to think of H.M.S. ‘‘ Van- 
guard as something quite different from the 
battleship of even a decade ago, which was 
designed and built to “ lie in the line of 
battle’”’ in a slogging match against the 
enemy’s battleship strength—a form of sea 
warfare which was known as the “ fleet 
action.” Ever since battleships became so 
expensive that they became known as 
“capital ships ”’-the tendency has been to 
avoid loss; that is, to avoid “ fleet action ” 
unless in overwhelming superiority. It is 
safe to say that such superiority in “ capital 








ships ”’ is never likely to obtain in the future, 
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while the perfection of aircraft as a naval 
weapon has increased the risks of attempt 
at such action to such an extent as to dis- 
courage any commander from embarking 
upon such a project. The three battles of the 
Philippines are recent but classic examples. 

If there is to be no “ fleet action,” and if 
the big “‘ fleet ” aircraft carrier is to be the 
chief unit of the future fleet, why should one 
have a battleship ? Why has the “ Vanguard” 
been built ? Such questions are inevitable, 
and perfectly reasonable. 

Let us consider the general before the parti- 
cular. It is axiomatic that one must have a 
ship capable of dealing with the most power- 
ful ship which the enemy can possibly bring 
into action. Aircraft carriers can often deal 
with heavy surface ships, but not always. The 
tragedy of H.M.S. “Glorious” would not 
have occurred had she been accompanied by 
a ship capable of standing up to the ‘‘ Scharn- 
horst ” and “ Gneisenau.” It follows that 
a squadron of aircraft carriers should have 
with them as an integral part of the ‘“ task 
force”’ a ship capable of dealing with the 
most powerful naval unit which the enemy 
can deploy. There are two other factors 
which have to be considered. One is the 
anti-aircraft protection of the entire “ task 
force.” The gun armament of an aircraft 
carrier is limited in size and the number of 
weapons by her design. It is further limited 
in tactical scope by the primary consideration 
of operating aircraft. If an aircraft carrier is 
flying off or flying on aircraft her course and 
speed are dictated by the wind, and a part, 
at least, of her armament may be silenced by 
the fact that it might endanger aircraft on 
the deck or taking off or landing. The gun 
armament of an aircraft carrier is entirely 
dual-purpose—that is, it consists of guns 
capable of both high angle and low angle fire. 
It would be difficult, however, to find an 
officer anxious to fight an aircraft carrier 
under conditions of using the 5-25 guns 
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against another ship, so that it may be taken 
that the primary use of the aircraft carrier’s 
armament is against aircraft. No aircraft 
carrier can, however, be given an anti-aircraft 
armament sufficient to give the ship adequate 
protection under conditions of flying off or 
flying on aircraft—and these are the condi- 
tions likely to obtain in action. It follows, 
therefore, that an outside source of anti- 
aircraft gunfire protection is highly desirable, 
not only as simple protection, but also as a 
diversion to attacking aircraft. It will be 
remembered that before the war this principle 
had been accepted to the extent of the con- 
version of some old light cruisers to “ anti- 
aircraft ships,” and these performed valiantly 
and most valuably during the war. 

The second factor to be considered has 
nothing to do with the air. Recent war 
experiences have laid stress time and again 
on the importance of ‘‘ combined operations.” 
The days of an enemy suing for peace because 
his main fleet had been defeated in pitched 
battle are gone. Mobility and efficiency in 
combined operations would seem to be the 
key to victory (again with the reservation 
imposed by lack of precise knowledge of the 








capability or availability of the atom bomb). 
When the Japanese counter-attacked at 
Henderson Field on Guadalcanal they came 
very close to success because they used 
battleships as bombarding units. It was a 
lesson well learnt by the Allies, and the 
battleship as a bombarding unit has since 
formed an essential part of any combined 
operations “team,” fulfilling a function 
which cannot be discharged from the air. 

The conclusion, therefore, is that a “‘ task 
force ’’ composed of a group of fast armoured 
aircraft carriers should have with it a ship 
capable of meeting any threat which can be 
posed by the enemy’s surface ships; be 
capable of giving a -high degree of anti- 
aircraft gunfire support to the carriers while 
operating aircraft ; and be capable of carry- 
ing out heavy bombardments in support of 
combined operations. 

It is in the light of these qualifications that 
one must examine H.M.S. “ Vanguard,” while 
bearing in mind the fact that these are the 
necessary qualifications for a battleship as at 
present visualised by the Naval Staff. At the 
same time it is essential to take into con- 
sideration the history of her construction. 


It has been said that she is “ by necessity 
out of circumstance.”” This is no less than 
the truth. When war broke out the five ships 
of the “‘ King George V ”’ class were nearing 
completion. In addition, there had been 
authorised two other battleships—to be 
named H.MS. “Lion” and H.MS. 
“ Temeraire.” It was no secret that these 
ships were to be of about 42,000 tons 
displacement, and would be armed with 16in. 
guns. Before work had begun on these ships, 
or their guns and mountings, war broke out. 
In the late summer of 1939 there did not seem 
to be i a need for more battleships, but 
the n for more merchant ships and for 
more escorts for our convoys became immedi- 
ately obvious. In order that labour and 
materials should be put to the more urgent 
use the construction of the two battleships 
was suspended. 

Then France fell, Italy came into the war, 
and the Japanese inflicted most serious 
losses upon the American battlefleet. The 
succession of these events produced a most 
urgent need for reinforcement of our battle- 





ship strength—an urgency which was in- 
creased by the loss of H.M.S. “ Princo of 
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Wales,” H.M.S. “ Repulse,” and H.M.S. 
“ Hood.” 

It is one thing to have an urgent require- 
ment in wartime, but quite another thing to 
fulfil it. Bitter experience had shown that 
the worst bottleneck in warship production 
was the manufacture of gun mountings, and 
thelarger and more complicated these were the 
worse the bottleneck. It was therefore obvious 
that even if the “ Lion”’ and ‘‘ Temeraire ” 
were proceeded with on the highest priority 
their gun mountings, which were largely of 
new design, would hold up the completion of 
the ships for many months, if not years, 

This was the situation which faced the 
controller at the Admiralty. Then somebody 
had a happy idea. There were in store the 
four 15in. turrets, complete with guns, which 
had been taken out of H.M.S. “‘ Courageous ” 
and H.M.S. “ Glorious”’ when those ships 
had been converted to aircraft carriers after 
the last war. There had been a proposal that 
they should be “brought to produce,” but 
this had fortunately not taken place, and the 
turrets had been kept, ostensibly as spares 
for the ‘‘ Queen Elizabeth ”’ class battleships. 

In the circumstances it was decided to 
build a new ship, the hull of which would 
incorporate all the lessons learnt up to date, 
which would carry the four existing 15in. 
turrets as her main armament. Moreover, 
while the hull was under construction, it 
would be possible to modernise the turrets up 
to, and somewhat beyond, the modernisation 
which had been accorded to the turrets of 
H.M.8. “ Warspite.”’ 

This was done. The guns and turrets of 
the ‘‘ Vanguard ” are admittedly “ old stock,”’ 
but the turrets have been fully modernised 
and this main armament is fully up to the 
requirements of the new conception of the 
battleship’s duties. The Mark “I” 1L5in. 
guns are wire-wound, but they are among the 
most accurate guns ever built for the Royal 
Navy and their effective range is only some 
2000 yards less than the new 14in. guns of the 
“King George V ” class battleships. Modern 
guns of similar calibre could, of course, be 
expected to fire a heavier projectile at a 
higher rate of fire, but such factors become 
relatively unimportant when it is realised 
that a ‘‘ fleet action ’’ on the old system is no 
longer contemplated. 

The somewhat elderly guns of the main 
armament of H.M.S. “Vanguard ” are quite 
adequate for the tasks which are visualised 
for the ship, and they bave been provided 
with arrangements for firing at much greater 
elevation than was the case in the turrets as 
originally built. A great deal of flash-tight 
arrangements of late design have also been 
incorporated. The habitability of the gun- 
houses has been specially studied and air 
conditioning arrangements fitted. That part 
of the ship’s structure which is immediately 
concerned with the main armament—the 
magazines, shell rooms and handling spaces— 
are, both in lay-out and in fittings, far ahead 
of those in any existing warship and the most 
elaborate system of protection and flash- 
proof devices have been built in. 

It may be said that the whole of the 
remaining armament of H.M.S. “ Vanguard ” 
is composed of anti-aircraft batteries. The 
secondary armament of sixteen 5-25in. guns 
mounted in eight twin turrets is capable of 
both high-angle and low-angle fire and is the 
same as the main armament of a big “ fleet ” 
aircraft carrier. In addition, there are 
numerous Mark VI Bofors (six barrelled) and 
Mark VII Bofors (single barrelled). The exact 
number of these guns fitted remains a secret. 
Special features of the anti-aircraft arma- 
ment include the fitting of the Type 6 sight 
and of R.P.C. (remote power control). The 
Type 6 sight is a small gyro-controlled device 
which eliminates errors due to the motion of 


the ship. R.P.C. enables all guns to be laid 
and trained automatically by the operation 
of a director, thus eliminating the errors and 
time lag inevitable in a “‘ follow-the-pointer ” 
system using human links. The stress which 
has been laid upon anti-aircraft: gunfire effi- 
ciency in the building of the “ Vanguard ” 
is shown by the fact that a whole series of 
models tests in a wind tunnel were carried 
out to determine the exact shape and size of 
the funnels to ensure the minimum inter- 
ference of funnel gases with gunfire. 

The ship is, of course, fully degaussed, and 
the lessons of the war in the reduction, 
localising, and control of damage have been 
incorporated in the hull design and the lay- 
out of the machinery. The machinery lay-out 
of the “‘ Vanguard ” carries to new lengths 
the principle of “ unitising” boilers and 
machinery so that damage to one set of 
boilers or to one set of engines does not 
affect the operation of the other three sets of 
boilers and engines. This principle of 
“ unitising ’’ is carried further in the “ Van- 
guard” and applies also to such essential 
auxiliaries as the main generators, each set 
of boilers having a generator in the same 
compartment, either as the boilers them- 
selves or as the main machinery “fed” by 
that set of boilers. Other deveidipsibih 
resulting from war experience are the fitting 
of the pumps high up so that they will not be 
“drowned ’”’ by the flooding of compart- 
ments, and the installation of a compre- 
hensive system of coamings and cofferdams 
to prevent flooding due to action damage from 
becoming that great enemy of ship stability— 
“ free surface water.” 

Simplicity and strength are the keynotes 
of the design and construction of the “ Van- 
guard’s”’ engines and boilers. The latter 
incorporate a system of high-efficiency oil 
burning which is the result of four years of 
research and development at the Admiralty 
Fuel Experimental Station at Haslar, and 
which has not hitherto been installed in any 
warship. This system, which entails entirely 
new boiler fronts and burning equipment, 
produces not only greater efficiency, but also 
less work for the men in the boiler-rooms. 

Another matter which has been carefully 
studied has been the reduction of the risks 
of fracture of castings—and particularly the 
“ feet ’’ of condensers and machinery—as a 
result of the shock of action damage or 
“near misses.” This risk has been overcome 
by a combination of more robust structure 
with the use of resilient materials. 

The main engines of H.M.S. ‘‘ Vanguard ” 
were first run during basin trials in January, 
1946. They then turned over smoothly and 
behaved as if the ship had been in com- 
mission for some time. In other words, the 
“ growing pains’ which are normally asso- 
ciated with a new ship—and particularly a 
prototype ship—had been eliminated. This 
was a great tribute to the experimental staffs, 
the designers, the builders, and the officers 
and men who took charge of unfamiliar 
engines. 

H.M.S. “ Vanguard”’ is remarkable for 
another reason. It is concerned with the 
** domestic economy ” of the ship. For the 
first time in a British warship the mess decks 
are separate from the sleeping quarters. Add 
to this the provision of plenty of headroom, 
light tubular furniture, restful colouring of 
living spaces, widespread air conditioning, 
spacious galleys, bakery and laundries, and a 
distilling plant capable of producing over a 
million gallons of fresh water a day, a large 
cinema and recreation rooms, and one begins 
to wonder whether the sailor who has served 
a commission in H.M.S. “‘ Vanguard ” will be 
anything but discontented in any other 
British warship. Even in the Tropics the 





temperature in the engine-rooms will be 


kept down by'special jet extractors, which 
will also extract the enervating humidity 
from the atmosphere of the machinery spaces. 

Captain W. G. Agnew, who commands 
H.M.S. “ Vanguard,” said the other day that 
in his own private opinion the “‘ Vanguard ” 
will be the last ship of such a type to be 
built. It seems probable that he will be 
proved right, but there is no denying that the 
“‘ Vanguard ” is the best possible ship that 
could have been produced under the peculiar 
circumstances of her inception, and it seems 
probable that many of her features will in 
due course become the standards to which 
other ships of widely differing duties will be 
designed. 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 





ASSOCIATION OF PROFESSIONAL 
ENGINEERS 


Simr,—I quite agree with Mr. Champion (your 
issue of April 28th) that the proposed Associa- 
tion of Professional Engineers eventually should 
be independent of the big Institutions of Civil, 
Mechanical, and Electrjcal Engineers, and other 
well-established societies existing for the further- 
ance of technical and scientific aims, but I 
think no such association as we are now dis- 
cussing can get a good and rapid start without 
the original support of the existing institutions. 

An association of this kind does not become 
really alive and flourishing till it has an income 
from subscriptions of about £1500 per annum, 
or more; sufficient to pay for a competent 
organising secretary, an office and small staff, 
and plenty of printing and postage. The 
Association of Scientific Workers took about 
twenty years to get to this state, and was only 
able to survive the lean years by the help of a 
large number of very keen voluntary workers. 
I do not think the engineering profession will 
produce a sufficient number of such people for, 
curiously, the proposal to improve status and 
pay, seems to arouse hostilityin many engineers, 
while too many more are apathetic. In these 
circumstances, the chief, if not the only, hope of 
success is to get the initial support of the great 
institutions in launching the proposed asso- 
ciation. Once it is on its feet it should have a 
completely independent committee, staff and 
offices. 

If engineers are keen on forming the proposed 
Association of Professional Engineers or some- 
thing on those lines, they will press their 
councils to take powers to support such a 
movement. 

Mr. Bateman, judging from his letter in the 
same issue of your paper, does not appear to 
have been present at the special general meeting 
on January 3rd, otherwise he would have heard 
all the supporters of the resolution reiterate 
quite categorically that it was not an attack on 
the council, either as a body, or as individuals, 
but only an endeavour to obtain for members the 
right to select and elect their council. 

F. NEWHOUSE, 
Twickenham, Middlesex, 
May 10th. 


RESEARCH AND EDUCATION 


Sir,—“* Maccabeus,” in a letter appearing 
in your issue of April 26th last, presumes to 
advise the Ministry of Education to reconsider 
Circular 94, which has apparently annoyed 
him. Before cavorting in your columns with 
the grace of a charging rhinoceros, he would do 
well to make himself even slightly acquainted 
with the aims, objects, and methods of (a) tech- 





nical teaching, and (b) research associated with 
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such teaching. He might even begin by 
studying Circular 94. 

If technical teaching is not to become com- 
pletely sterile, it is essential that there should 
be contact between industrialists and teachers, 
between growing knowledge and its orderly 
assembly into the structure of technical 
education. The undertaking of appropriate 
research by suitably qualified teachers is one 
of several means to this end ; it is also cheap, 
since it is largely a labour of love. Such 
research has always been pursued by those who 
can see beyond the ends of their noses ; it will 
continue to be so pursued, with or without 
assistance, and in spite of uninformed criticism. 
Circular 94 marks an important step forward, 
since it extends official recognition and encour- 
agement, and will be welcomed by all who are 
interested in promoting closer co-operation 
between the teaching and industrial branches 
of our common profession, to the ultimate 
benefit of all concerned. 


May 7th. NESTOR. 


TECHNICAL v. PRACTICAL TRAINING 
FOR ENGINEERS 


Smr,—I am afraid I must express my dis- 
agreement with Mr. C. G. Watson, and, to use 
his example, it is not the ability to differentiate 
y=a x" that constitutes a trained engineer, but 
the mental training involved in becoming pro- 
ficient in this process. It is to be admitted, 
however, particularly in our technical colleges, 
that too much mathematics and pure physics 
is often taught to those who cannot assimilate 
these subjects. The theoretical research out- 
look should be confined to the universities, and 
I would ask for a little more teaching in metal- 
lurgy and the basic properties of materials in all 
engineering courses. Contrary to Mr. Watson’s 
remarks, it was my experience during the war 
that the average practical man knew very 
little about the materials he was using, whereas 
some technical training would have put him on 
his guard when confronted with such problems 
as the welding of free cutting and of high- 
tensile steels. 

Even the university degrée courses in engi- 
neering should be modified to replace the 
advanced subjects by something in line with 
the Section C papers of our engineering insti- 
tutions for those students, probably the 
majority, who do not wish to become designers 
or research workers. But please do not let us 
take the retrograde step of condemning full- 
time technical courses, otherwise we shall be 
left out of the race for trade in which America 
has entered and the Continental countries, 
including Russia, will do soon. None of our 
competitors decries academic training for 
engineers, and, as examples, both the U.S.A. 
and Sweden, two countries with a high standard 
of living, are highly advanced in technical 
engineering. I would, however, insist on 4 
minimum of two years’ practical training as at 
present demanded by our institutions. 

Mr. Watson would not employ a doctor or 
a dentist unless he were qualified, in spite of 
the fact that a large amount of the knowledge 
gathered in the course of study by each is 
purely theoretical and never put to use. Again, 
it is noticeable that, apart from the Govern- 
ment Departments, many large organisations 
prefer graduate or equivalent engineers particu- 
larly for overseas work. An eminent chemist 
of my acquaintance told me that his 
organisation has always found the graduate 
superior, as he usually has the wider outlook 
and breadth of imagination necessary in a 
difficult position miles from civilisation than 
his perhaps more highly skilled, purely prac- 
tically trained colleague. 

C. A. KersHaw. 


RECENT visit to the Post Office Research 

Station at Dollis Hill gave us an interesting 
and informative picture of the scope of the 
development work that is carried out at that 
establishment. During the war the research 
station devoted its energies principally towards 
giving technical assistance to the Armed Forces, 
and the normal programme, including long- 
term research, was in consequence consider- 
ably curtailed. At present a large portion of 
the existing premises is taken up with the 
training of engineers, but the peacetime plans 
which are maturing envisage the transfer of 
these activities to a new site in the Midlands. 
In addition, some expansion of staff with addi- 
tional accommodation is contemplated at 
Dollis Hill, which will then be concerned 
exclusively with the business of scientific 
research as applied to telecommunications and 
greater emphasis will be placed on fundamental 
research than has been possible hitherto. At 
present the buildings include well-equipped 
laboratories and workshop facilities for the 
development and construction of experimental 
apparatus, and there is a staff of 750 working 
under the direction of Dr. W. G. Radley, the 
controller of research. In the course of a rapid 
tour of the station it was impossible to see 
more than a representative cross section of the 
work in progress, but the following brief account 
will give some indication of the range and 
character of the activities at Dollis Hill. 


SUBMERGED REPEATERS 


In all modern long-distance telephone circuits 
on land, repeaters are inserted at intervals 
varying from 5 to about 40 miles. Their 
function is to amplify the speech currents 
before they become so feeble as to be comparable 
with the inherent noise currents. Until 
recently, however, no repeater had been 
designed for under-water working, and, in con- 
sequence, the number of conversations which 
could be provided over a long submarine cable 
was very limited. The repeater shown is 
similar to one which has been in position for 
two years midway between Holyhead and the 
Isle of Man. This repeater, which was the first 
to be inserted in a working submarine telephone 
cable anywhere in the world, enables the 
number of telephone circuits provided over the 
single conductor cable to be increased from 
twenty-four to forty-eight. 

Without the repeater the cable will transmit 
frequencies up to 228 kilocycles per second. 
When the repeater is in circuit the frequency 
band which can be transmitted without 
excessive loss is extended to 504 kilocycles per 
second, which allows twenty-four additional 
circuits to be included, using the normal 
spacing of 4 kilocycles per second between 
channels. 

The circuit embodies three stages of valve 
amplification with two spare valves in each 
stage, which can be switched in from the shore, 
and special arrangements have been made for 
feeding the battery supplies to the repeater 
valves from the shore end of the cable. 

The repeater chassis is enclosed first in a 
water-tight cylindrical brass casing, which is 
fitted into a substantially built pressure-tight 
casing. To reduce the possibility of corrosive 
deterioration of the apparatus, the inner 
cylinder is filled with nitrogen before assembly. 
Work is being done to develop valves with very 
long life, since it is an expensive undertaking to 
raise the repeater for replacements, and many 
difficult problems remain to be solved before 
repeaters can be constructed for service at very 
great depths. 


Voicr FREQUENCY SIGNALLING AND 
DIALLING 


The automatic establishment of local tele- 
phone connections is accomplished by means of 
switches at the automatic exchange, which are 
actuated by pulses of direct current trans- 
mitted by the subscriber’s dial. These pulses 





Bromley, Kent, May 9th. 


of direct current cannot be transmitted over a 








Post Office Telecommunications Research 


long distance circuit, as the repeaters which are 
an essential part of every modern long-distance 
circuit will only pass alternating currents in the 
range of speech frequencies. Pulses of voice. 
frequency current have therefore to be used 
instead and the development of a satisfactory 
system has involved the solution of many diff. 
cult technical problems chiefly concerned with 
avoiding interference between signals and 
speech. 
Such a system, known as 2VF, has been 
evolved by the Post Office and is now in satis. 
factory operation over the main trunk routes 
in Great Britain, where mechanisation of the 
trunk service is in advance of similar progress 
in many other large countries. The system 
enables the controlling operator at the calling 
subscriber’s end of the circuit to complete a 
connection to a subscriber in a distant town 
without the assistance of a second operator. 
The equipment includes a guard circuit, 
whose function is to discriminate between 
signalling and speech at the receiver. Two 
frequencies are used for signals—600 and 750 
cycles per second—and this system has already 
been installed on 2115 long-distance circuits over 
which automatic dialling is being operated. 


SynTHETIC SPEECH TRANSMISSION 


A more recent and highly interesting develop- 
ment results from the efforts of telecommunica- 
tions engineers to increase the carrying capacity 
of telephone circuits by analysing the speech 
at the sending end, transmitting signals which 
(in effect) compress the frequency band of the 
original speech, and synthesising these signals 
into intelligible though slightly distorted speech 
at the receiving end. 

It is well known that speech results from air 
vibrations at all frequencies corresponding very 
roughly to the 7} octave range of pitch on a 
piano, and it used to be supposed that for the 
transmission of intelligible speech it was neces- 
sary to transmit the bulk of these. Funda- 
mental research on speech formation carried 
out in America before 1939, however, indicated 
that the rate at which these vibrations are 
controlled by the mouth is comparatively slow. 
This discovery led to the suggestion that it 
might be possible to synthesise speech either 
by the manual operation of keys or from simple 
signals transmitted over a line. Research to 
this end has been pursued both in this country 
and in America. In the ‘‘ vocoder” system of 
speech transmission the speech is analysed at 
one terminal and the instantaneous results of 
the analysis cause simple, telegraph-like signals 
to be sent over the line. These control the 
reconstruction of the speech at the distant end. 
The system has the advantage that a cable 
which will transmit only one conversation in 
the ordinary way will transmit the signals 
necessary for five or six “‘vocoder ’’ conversa- 
tions. This makes the system attractive for 
long submarine cables which are very expensive 
and have limited capacity. 

Eleven signals are transmitted, ten of which 
define the energy content in the ten predeter- 
mined frequency bands, while the eleventh 
signal defines the basic pitch of the received 
speech. The total frequency band needed 
for transmission of all signals is about 400 cycles 
per second, compared with 3000 cycles per 
second for normal speech transmission. At 
present the ‘“‘ vocoder” system is still in the 
experimental stage, but a laboratory demon- 
stration gave convincing proof that it is a prac- 
ticable method of transmitting intelligible 
speech. 


Etectro-Acovustic RESEARCH 


In 1940 the Post Office, on behalf of the War 
Office, undertook the responsibility for develop- 
ing and producing equipment for the direct 
recording and reproduction of speech. This 
apparatus was used extensively in training 
A.F.V. and aircraft crews to make the best use 
of intercommunication and radio telephone 





equipment by good articulation and effective 
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speech. The recording disc consists of a metal 
disc with a sprayed cellulose surface on which 
the voice track is cut. 

At the request of the Medical Résearch 
Council the Post Office Research Station 
recently undertook certain fundamental electro- 
acoustic measurements and the construction of 
experimental equipment to determine, by tests 
on a large number of deaf people, the character- 
istics of a hearing aid which would be of service 
to the majority of deaf people. By the con- 
struction of a model in which use is made of the 
miniature components developed for war 
purposes it has been demonstrated that a 
hearing aid with these characteristics can be 
readily manufactured at a reasonable cost. 
The apparatus consists of a three-valve ampli- 
fier. Its overall size excluding batteries is 3in. 
by 2}in. by lin., and the cost should be sub- 
stantially less than £10, while the running 
costs associated with battery replacements have 
been estimated at less than Id. per hour of con- 
tinuous use. 


FapING OF RApIo TRANSMISSIONS 


The ionosphere, which, by reflecting radio 
waves, enables communication over long dis- 
tances to be achieved, is continuously varying, 
and in consequence the received waves are 
always changing in both their strength and 
their vertical direction. In fact, unless special 
precautions are taken on long-distance circuits 
a multiplicity of mutually interfering signals 
is often received, giving rise to fading. The 
combating of fading presents a major problem, 
and to facilitate the work, Post Office engi- 
neers have developed a machine capable of 
simulating, in the laboratory, the many forms 
of fading. actually experienced. Thus it is 
possible in the laboratory to test transmission 


systems under conditions which occur in’ 


practice. The fading machine has already 
proved extremely valuable and with its aid 
improved radio systems are being developed. 

This machine, which is the first of its kind 
to be built, was set up in one of the laboratories 
to demonstrate the improvements that have 
been made on short-wave telephony circuits by 
presenting, first, a series of signals typical of 
those received over a commercial transatlantic 
circuit several years ago, followed by a second 
series of signals showing the improved quality 
of reception attributable to modern technique, 
in which some fading effects have been elimi- 
nated and in which a more efficient transmitter 
is used. 


Coax1aL CABLE MuLTI-CHANNEL TELEPHONE 
SysTEMs 


Whereas earlier long-distance telephone 
systems needed two pairs of wires for each 
conversation, one pair of coaxial tubes in the 
hew system can carry several hundred con- 
versations. Each such conversation requires a 
small radio transmitter and receiver tuned to a 








specific wavelength. However, instead of 
sending all these different wireless waves into 
the ether they are made to travel together along 
the inside of a coaxial tube; and since the 
strength of the waves decreases quickly along 
the tube, repeaters are provided at 6-mile 
intervals to amplify them. The first coaxial 
system in the world for public use was designed 
and installed by Post Office engineers between 
London and Birmingham, and its extension 
over the country to form the main trunk net- 
work is now in hand. 

The cable consists of two coaxial tubes and 
can carry 600 simultaneous conversations. The 
speech channels are spaced 4 kilocycles per 
second apart, and in a fully loaded cable would 
fill a band of about 3 megacycles per second. 

An equipment was set up in one of the labora- 
tories to show on a cathode ray screen the 
number of telephone conversations taking 
place on the London-Birmingham coaxial cable 
and a demonstration was given of the new cable 
fault locator working on the radar principle of 
measuring the time taken for a signal to be 
reflected back from the fault. 


QUARTZ CRYSTALS 

Quartz crystal vibrators are vital to most 
telecommunications systems, being used to 
stabilise the wavelength of radio transmitters, 
for example, B.B.C. transmitters, and to select 
signals of specific wavelengths. Development 
of various types of quartz vibrators is carried 
out by the Post Office and the work covers all 
the processes from the selection and cutting of 
the natural crystal to the precision adjustment 
and mounting of the finished unit. 

Three of the most important applications of 
quartz vibrators produced in these laboratories 
during the war years have been in the R.A.F. 
navigational aid known as Gee, the system 
which made the 1000-bomber raids successful, 
in B.B.C. transmitters and in the quartz clock 
supplied to the Royal Observatory. This 
clock is a time indicator which over short 
periods is more constant than the period of the 
rotation of the earth and is capable of measuring 
time to within one-thousandth of a second per 
day. 


MECHANISATION OF LETTER FACING 


That research work at Dollis Hill occasionally 
reaches beyond the domain of telecommunica- 
tions was shown by a demonstration on a 
machine designed to dispense with human 
labour in the extremely monotonous but 
necessary task of “‘facing’”’ letters and post- 
cards. When letters and postcards smaller in 
size than 6}in. by 4}in. have been ‘“ faced,” 
i.e., arranged in piles with their stamps all in 
the same relative position, the stamps can be 
cancelled by machines at the rate of 600 per 
minute. 

At the present time mixed mail received from 
street posting boxes is faced by hand, packets, 





long letters, large letters, and letters more than 
frsin. thick being removed at the same time for 
separate treatment. The equipment demon- 
strated is being tested in an attempt to perform 
some of these functions by mechanical means 
and the use of a photoelectric ‘“‘ eye ”’ to locate 
the position of the stamp. 








Cologne Bridge 





A BiG task is nearing completion at Cologne, 
where field units of the Corps of Royal Engineers 
and German contractors are building a new 
bridge across the Rhine. The engraving 
above illustrates the bridge under construc- 
tion. The total length of the bridge will be 
1480ft. It will have two roadways, a cycle 
track, and footpaths, and is expected to be 
opened for traffic next month. 

The central spans were floated into position. 
Each is 240ft. long and weighs 450 tons. Four 
1000-ton barges of the type used on the Dort- 
mund-Ems Canal were strengthened and joined 
together to form a raft, and on this raft was 
erected false work, comprising six storeys of 
Bailey superstructure, upon which the bridge 
span rested. Our engraving shows a span being 
manceuvred into position. Cologne Cathedral 
can be distinguished in the background on the 
right, and on the left can be seen the remains of 
the Hohenzollern Bridge. When in position, 
water was pumped into the barges comprising 
the raft, and the central span was allowed to 
settle on to its permanent piers, the raft being 
then floated away from underneath. 








A Beteran TECHNICAL CONFERENCE.—At the 
invitation of the Conseil Professionnel de |’ Industrie 
des Fabrications Metalliques, Mr. A. W. Berry, 
M.I. Mech. E., M.I.E.E., director of the British 
Engineers’ Association, is attending the sixtieth 
Annual Manifestation Scientifique in Brussels, 
promoted by the Société Royale Belge des Inge- 
nieurs et des Industriels, which opened on May 13th. 
This is the first large-scale meeting held since the 
end of the war, and worldwide technical progress 
of the war years is being reviewed. From the U.S.A. 
Professor Henne is reading a paper on wartime 
progress in -industrial organic chemistry, and 
French, Swiss, Swedish, Dutch, and Belgian 
scientists and engineers are dealing with aspects 
of progress in their respective countries. Among 
contributors from the United Kingdom are Sir 
Edward Appleton, Dr. C. H. Desch, Mr. C. W. 
Marshall, of the Central Electricity Board, and 
Mr. R. B. Shepherd. It is interesting to note that, 
in addition to the representation of the British 
Engineers’ Association and of the Belgian Engi- 
neering Manufacturers’ Association, representatives 
of the Syndicat General des Industries Mécaniques 
of France are also participating in the conference, 
which ends to-morrow, May 18th. 
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Jubilee of Southampton 
Electricity Department 


Ir is interesting to recall that the South- 
ampton Electricity Department, which recently 
celebrated its jubilee, had its origin in a private 

‘company formed in 1888 to supply electric 
light and power within the county borough. 
The company erected a generating station in 
the old part of the town, known by the 
picturesque name of Back-of-the-Walls, and 
laid down “‘in the most approved and econo- 
mical way an installation of 1500 lights,” the 
mains consisting partly of bare copper strip 
mounted on insulators and run in brick culverts, 
and partly of armoured cables laid direct in 
the ground. 

After only four years, negotiations were 
initiated which culminated in the purchase of 
the company’s undertaking by the Corporation 
in 1896. At that time the generating plant 
consisted of three Willans central valve twin- 
crank 460 r.p.m. engines, using stearn at 120 Ib. 
per square inch, coupled to two Crompton 
210-volt D.C. generators of 30 kW and 48 kW 
capacity respectively ; their output was supple- 
mented by an older set, which consisted of two 
dynamos, belt driven by a Robey slow-speed 
compound steam engine, which was sold a few 
years later. In addition, the company had 
installed a Belliss 420 r.p.m. compound engine 
coupled to. a 65-kW Crompton generator, and 
the engine is believed to be still in service at a 
Midland colliery. Unfortunately, there is little 
information available about the original boiler 
installation, but the Corporation’s under- 
taking expanded considerably towards the 
end of the century, and in 1902 there were one 
Lancashire boiler and eight water-tube boilers 
with a total evaporative capacity of 50,000 Ib. 
per hour, using an economiser fitted in the main 
flue. 

By this time the limitations for future 
expansion at the Back-of-the-Walls station 
were evident; coal had to be delivered in 
carts, there was no storage accommodation and 
no supply of condensing water. A new station 
was therefore erected in 1903 on 4 acres of 
reclaimed land known as the Western Shore, 
which is the site of the present generating 
station. The first turbo-alternator to be 
installed (in 1910) was a two-phase, 3100/2200- 
volt, 50-cycle set, and by 1914 the steam 
turbine had been adopted by the undertaking 
as the standard prime mover. A period of 
rapid expansion began with the close of the 
1914-1918 war. In 1930 the Southampton 


days is still preserved, for the old Back-of-the- 
Walls power station has been rebuilt to house 
the undertaking’s workshops and meter repair 
departments. 








Reseatch on Internal 
Combustion Prime Movers* 
By JAMES CALDERWOOD, M.S8c.f 
(Continued from page 429, May 10th) 


THE complex technical problems involved 
were tested on a series of engines over a number 
of years, Fig. 6 shows the first high pressure 
charged opposed-piston engine of 200 B.H.P. 
output. Each of the engines was designed to 
try out a particular problem arising in a planned 
programme of development. Fig. 7 shows the 
first of these engines to be built as a complete 
combined unit with turbine geared to the engine 
and supercharging air supplied by direct-driven 
reciprocating pumps. Several of the other 


— 


lower rates of supercharging, i.e., round about 
2 atmospheres, The maximum piston speed 
also was tested only for half an hour’s run on 
one engine type. It will be appreciated that 

















engines were shown in The Sulzer Tech I 
Review, December 3lst, 1941, already referred 
to. Fig. 5 shows the test results of the engine 
illustrated in Fig. 7. These investigations were 
carried out on a series of single-piston and 
opposed-piston engines, cylinder sizes ranging 
from 120 mm. to 480 mm. bore. Rates of super- 
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Fic. 5—Test Results of 1200-B.H.P. 


inch) were tried out. 





station was designated as one of the C.E.B. 





Fic. 6—First Opposed - Piston Test 





Engine 


“selected ” stations, with a plant capacity 0°; Short tests only were carried out at the high 
88,000 kW, which represents a tenfold increase | figure of 6 atmospheres supercharge on two of 


in twenty-five years, and corresponding develop- 
ments have taken place in the undertaking’s 


the test engines. Longer tests were run at the 





* North-East Coast Institution of Shipbuilders and 


distribution systems. Yet, after fifty years of | Engineers. 


progress, an interesting link with the pioneer 





+ Sulzer Bros., (London), Ltd. 





spheres absolute (2841b. to 851b. per square, ines. 
Piston speeds between | output, 
6 m. per second (1200ft. per minute) and 12 m.|rangement of a turbine and rotary blower 
per second (2400ft. per minute) were tested.! geared to the engine through a hydraulic 


Fic. 7—First Test Engine with Geared Turbine. 
Continuous Output 1200 B.H.P. at 750 r.p.m.; B.M.H.P. 170 lb./8q. in. 


coupling was tested. It is of 
to note that, in general, the combustion 
characteristics of these highly supercharged 
engines were excellent, 
sequence it was possible to burn even heavy 
fuel oils with completely smoke-free exhaust. 


Fic. 8—Ezhaust Turbine for 1500-B.H.P. Engine 


the tests of extreme rates of supercharge and 
very high piston speeds were only run to check 
the ultimate limits of engine output, and there 
was no thought that these figures might be used 
for the normal com- 
mercial development. 
With an _ opposed- 
piston engine  super- 
charged to 2 atmos- 
pheres (28} Ib. per 
square inch) absolute, 
working at a speed of 
7-5 m. per second 
(1475ft. per minute), 
and with a brake mean 
effective pressure of 12 
kilos. per square centi- 
metre (171 1b. per square 
inch), a fuel consump- 
tion of 158 grammes 
per B.H.P. per hour 
(0°35 lb. per B.H.P. 
per hour) was obtained 
(see Fig. 5). This com- 
pares favourably with 
the consumption of 
large slow-speed eng- 
On an engine of 1500 B.H.P. continuous 
six-cylinder, opposed-piston, the ar- 
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For supercharging, reciprocating pumps, and 
poth axial and radial-flow rotary compressors 
were tried out, with and without intermediate 
cooling. Single-stage and-multiple-stage ex- 
haust gas turbines were tested. One of the 
latter is illustrated in Fig. 8. 

Throughout the series of trials no major set- 
backs were experienced, and the results toa 
large extent fulfilled expectations. It will be 
appreciated, however, that many minor diffi- 
culties were met, particularly in detailed con- 
struction of various parts to meet the 
hitherto untried working conditions. While 
these difficulties have been overcome during 
the tests, it is appreciated that only a long 


filters built into goggles for ‘‘ day-night” flying 
training. With this system the training field 
is laid out by standard methods, except that 
140-watt sodium lamps are exclusively used 
and the instruments within the aircraft cockpit 
are lit by a 60-watt sodium lamp. The pilot 
wears goggles which exclude all radiations but 
those emanating from the sodium lamps and 
thus the effect is precisely that of night flying. 
Electric flash apparatus for night aerial 
photography took the form of “ Arditron” 


developed by the Armaments Research Depart- 
ment of the Ministry of Supply, and the D.I. 





electric flash unit, developed by Dr. Edgerton, 





FiG. 9—Opposed - Piston Siz - Cylinder 4000-B.H.P. Marine Engine. 


Speed 440 r.p.m., Geared to 


110 r.p.m. on the Propeller Shaft 


period of running experience, first on the 
test bed and later in a ship, can finally 
prove that all the problems of design have 
been solved. 

On the basis of these trials, work was started 
on the construction of a 4000 B.H.P. marine 
engine of a design considered to be suitable for 
a merchant ship. This engine is now running 
and will be subjected to extensive shop trials. 
When these have reached a satisfactory conclu- 
sion, it is hoped that there will be a suitable’ 
opportunity of trials in a ship. This engine 
(Fig. 9) has six horizontally opposed cylinders; 
320 mm, bore 2 x 400 mm. stroke. 

(Z'o be continued) 








Illuminating Engineering 
Exhibition 

As part of a three-day convention, held on 
Tuesday, Wednesday, and Thursday of this 
week, May 14th to May 16th, the Illuminating 
Engineering Society arranged an interesting 
exhibition with the main object of illustrating 
some of the problems of lighting and seeing 
which arose during the war. The exhibition was 
held at the Lighting Service Bureau, 2, Savoy 
Hill, W.C.2. Some thirty-nine groups of 
exhibits were on view to all who attended the 
convention at the Institution of Electrical Engi- 
neers. Except for exhibits staged by the 
Services and Government departments, the 
exhibitors were anonymous, because of the 
difficulty in ascribing to any one firm or 
person the results of co-operative wartime 
developments. 

An important part was played by lighting 
during the war. The landing of 1000 bombers 
by night, for example, without undue risk to 
the crews and without disclosing information 
to enemy aircraft, was effected by carefully 
arranged lighting. A model of an R.A.F. 
airfield in the exhibition gave a good illustration 
of the effect of the special fittings used. Another 


of the Massachusetts Institute of Technology. 
The ‘“ Arditron ” tube is particularly valuable 
in connection with ballistics, while the D.I. 
equipment was of assistance during the war in 
taking photographs at night from low-flying 
aircraft as part of anti-submarine measures. 
Searchlight equipment was prominently dis- 
played, including the Leigh light used by 
Coastal Command aircraft on anti-submarine 
patrols, and the Helmore-G.E.C. “‘ Turbinlite.” 
The “ Turbinlite ” is an interesting development 
in high-powered low-weight’ equipment for air- 
craft. The type shown used an H.C.D. positive 
carbon, 37mm. in diameter, the power con- 
sumption being 140 kW at over 1000 amperes, 
supplied from accumulators carried in the 
bomb well. The optical system consisted of a 
para-ellipse mirror to give a beam of wide 
horizontal and narrow vertical divergence. 








Standard Bushes 


WE have received from the Glacier Metal 
Company, Ltd., of Alperton, Wembley, 
Middlesex, particulars of a range of standard 
bronze-lined bushes of the wrapped butt- 
jointed type, which the firm has introduced for 
a wide range of applications. It is stated that 
the production of the standard bush is the 
result of long research in the engineering and 
commercial fields, with four particular aims in 
view :—(i) To develop a standard bush suited 
to the number of applications for which phos- 
phor bronze has been used for some years ; (ii) 
To plan a manufacturing process which would 
make possible rapid production of such bushes 
at low cost ; (iii) To make them in a sufficiently 
wide range of standard dimensions to meet the 
general requirements of all branches of the 
engineering industry ; and (iv) To provide the 
full range from stock. 

The new bushes are made from bi-metal 
material consisting of steel strip lined with lead- 
bronze alloy. The lead-bronze lining is firmly 








interesting exhibit showed sodium lamps and 


bonded to the steel backing by a sintering 


apparatus, already described in Tue ENGINEER, | p 


process, the backing being copper plated to 
avoid rusting. As may be seen from the accom- 
panying illustration, the bi-metal strip is then 
formed into butt-jointed bushes, complete with 
oil hole and oil groove, by a series of pressing 
operations. They are made and stocked in 
nearly 200 standard dimensions between #in., 
and 2}in. bore, and 15/,,in., and 2in. diameter, 
with four or more lengths to each bore size. We 
understand that a similar range of metric sizes 
is also being made particularly for export 
urposes. 

The bushes are made to diameters which 
ensure the correct interference fit when they are 
pressed into housings machined to Newall ““B” 
limits for‘holes. Each is inserted into its hole 
by means of an arbor with a pilot. The bush is 
assembled on the pilot, inserted into its housing, 
and the arbor is pressed home on a press or in 





STAGES IN THE MANUFACTURE OF BUSH 


a vice or by means of draw-bolts. As supplied, 
the bushes have a finishing allowance on the 
bores, and burnishing is recommended where- 
ever possible as it produces the smoothest and 
best bearing surface. Where burnishing is not 
possible, a spiral fluted reamer or a fine 
boring tool may be used. After burnishing 
with the appropriate tool, a bush bore diameter 
will conform to Newall “ B ” limits. 








*‘Ketvin: Master or MEssvuREMENT.”—In 
these days when the life of some famous character 
of past years forms a popular theme for dramatisa- 
tion on the stage, screen, and radio, it is somewhat 
surprising to find that hitherto the career of Lord 
Kelvin has attracted no attention. That defect 
has now been remedied by the production of a 
film ‘‘ Kelvin: Master of Measurement,’’ which 
has recently been completed by the Film Pro- 
ducers’ Guild for Marime Instruments, Ltd., under 
which title Kelvin, Bottomley and Baird, Ltd., 
and Henry Hughes and Son, Ltd., are associated. 
We recently had the pleasure of attending a 
private showing of the film and found it to be 
absorbingly interesting, with anything in the nature 
of propaganda kept discreetly in the background, 
and, so far as we could detect, without a single 
material error of chronology or in the scientific back- 
ground, All the characters are played with life- 
like reality. Kelvin himself is perhaps a little 
idealised, and facially is not a perfect portrait, at 
least in his later years as we remember him. But 
his restless inventive energy and his complete 
absorption in his scientific pursuits are admirably— 
and frequently humorously—conveyed. The 
character of James White, the Glasgow instru- 
ment maker, who became Thomson’s partner, is 
outstandingly well played. We meet, too, Helm- 
holtz, Joule, Fleeming Jenkin and his wife, and 
Lady Kelvin, and the students of Kelvin’s natural 
philosophy class, both at the old university in the 
High Street and at Gilmorehill. The lecture-room 
scenes are true to life, as well they might be, in 
view of the fact that they were “‘ shot ” in the very 
room at Gilmorehill in which Kelvin once lectured, 
while the actors on the benches were, we under- 
stand, the students of to-day, suitably made up to 
resemble their forerunners. The film is centred 
round the production and use of the Kelvin mirror 
galvanometer, syphon recorder, depth sounder, 
and dry-card compass and their use at sea, the 
central motif being the laying of the Atlantic cables. 
These inventions formed only one facet of Kelvin’s 
amazing genius, but with such a wealth of material 
to draw upon, we can well believe that the pro- 
ducers found it more difficult to decide what to 
omit than what to include. The film runs for 
52 min. and is available in 35 mm. and 16 mm., 
both with sound accompaniment. It is primarily 
intended for technical audiences, but we are glad 
to learn that a theatricalised version may in due 





course be made available for the general public. 
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Industrial and Labour Notes 


Nationalisation of the Steel Industry 


Views of the Iron and Steel Trades 
Confederation on the proposal to nationalise the 
steel industry are expressed in the current issue 
of Man and Metal. Saying that ‘it has been 
well proved that the present system of owner- 
ship and control has not been able to raise 
industry to the level [of efficiency] required,” 
the Confederation considers that this can be 
remedied by nationalisation if the control com- 
mittee which is to be set up ‘‘ possesses the 
necessary courage and vision to take imme- 
diate steps to catch up with and overtake those 
competitors who have up to the moment 
apparently been able to keep ahead of us, both 
with regard to technical advancement and 
industrial organisation.”’ 

Little indication has been given of the set-up 
of the committee and of its powers and respon- 
sibilities, but it is important, says the journal, 
‘that having formulated plans, the committee 
should have power to execute them with as 
little parliamentary interference as possible. 
Sound planning will be of little avail if speed of 
achievement does not accompany such planning. 
The committee therefore must consist of men 
with the necessary technical and organising 
qualifications, and must be so constituted as to 
be able to have full regard for the conditions 
and opinions of the workpeople in the industry.” 

The conclusion is reached that the greatest 
care must be taken in choosing men upon whom 
such an onerous responsibility will inevitably 
fall, as bold and far-seeing decisions will have 
to be made which will determine the fate of 
this important industry for a generation to come, 
if not for all time. 


Private Enterprise and the Government 


In its official journal, the National 
Union of Manufacturers has replied to recent 
comments on private enterprise made by 
members of the Government, and asserts that 
in consequence of actions and plans which have 
created widespread uncertainty, it is the Govern- 
ment and not private industry which is on trial. 
The National Union’s statement says that the 
manufacturer will be justified in asking from 
whence, if not from private enterprise, come the 
new ideas and quality of production for the 
increasing volume of exports in which the 
Government takes such pride. The industrialist 
need make no apology for seeking reasonable 
profits, for under the present economic structure 
he cannot obtain his reward in any other way. 
The present situation, the statement con- 
tinues, is far too obscure for the industrialist 
to place himself in the position in which the 
Government spokesmen would have him. The 
manufacturer is anxious to know the supply, 
quality, and cost of the coal which shortly will 
be available to him from State mines, the rates 
that will be charged for his State-supplied gas 
and electricity, the cost and availability of 
Government transport, the price of State-pro- 
duced steel, to carry the list only as faras present 
plans extend. To this might be added the 
uncertainty caused by the absence of a national 
wage policy and the lack of any assurance of a 
long period of industrial peace. 


The Ministry of Labour Appointments 
Department 


The Ministry of Labour and National 
Service has announced that as a result of 
research and practical experiment, the Appoint- 
ments Department has worked out and put into 
operation a new method of classifying vacancies 
and assessing applicants, which, it is believed, 
will help considerably in matching men with 
jobs. The new system is intended primarily 
to help young men and women, with little or 
no experience of work outside the Services, to 
enter occupations for which their personal 
qualities and aptitudes make them individually 
suitable. 
It has been seen that the normal method of 





recorded past employment and technical attain- 
ments is not applicable to these cases. It was 
felt therefore that an entirely new method of 
assessment was required, based on personal 
qualities and potentialities, and on the aptitudes, 
interests, and physical and temperamental 
make-up of the individual. 

The first step was to find out directly from 
employers what kinds of openings would be 
available, and in analysing the jobs, special 
attention was paid to educational standards, 
duties, and responsibilities, personal relation- 
ships, and aptitudes and interests required. 
From such facts as these, job descriptions were 
compiled, the data being examined with a view 
to finding a satisfactory system of classifying 
jobs on a basis to which applicants could be 
matched. 

The Ministry of Labour points out that the 
work which the appointments offices can accom- 
plish in placing applicants depends very largely 
on the number and kind of vacancies notified. 
A shortage of opportunities in any particular 
branches of civilian employment will make it 
necessary for many applicants to look for 
openings in occupations which would not in 
ideal circumstances be their first choice. The 
need for flexibility in selecting the jobs for 
which an applicant is to be recommended has 
considerably influenced the design of the new 
system. The final choice of the man for each 
job rests, of course, with the employer, and 
the task of the Ministry’s appointments officers 
is not merely to find some job for each applic- 
ant, whether he is likely to make a success of it 
or not. The primary duty is to put forward 
suitable candidates for each job, as it is notified, 
from which the employer can make his choice. 


Imperial Chemical Industries, Ltd. 


In a statement circulated with the 
annual report of Imperial Chemical Industries, 
Ltd., the chairman, Lord McGowan, says that 
expenditure on additions to and extensions of 
fixed assets continued to be limited in 1945 by 
restrictions on materials and shortages of labour. 
During the last three years much time and 
thought have been devoted to examining the 
ways in which the company can best assist the 
country’s efforts to re-establish and expand 
its productive capacity. 

A provisional long-term programme of 

capital expenditure has now been prepared, 
covering the next eight years, and amounting 
in all to £40 million. Each proposal, it is 
stated, is being examined separately, and 
priorities are being allotted so that the products 
most urgently required may become available 
as quickly as circumstances permit. Lord 
McGowan points out that the actual rate of 
progress on this work must depend on the 
degree to which materials, labour, and scientific 
stafis become available. The programme pro- 
vides for improvements to and extensions of 
the company’s existing manufacturing plants 
and services, construction of entirely new plants, 
extensions to research laboratories, and welfare 
amenities. 
Another point in the statement relates to the 
company’s research and development work, on 
which it is planned to spend this year approxi- 
mately £3,350,000. 


Industrial Disputes in 1945 


Preliminary information has already 
been published concerning industrial disputes, 
involving stoppages of work, which occurred 
during 1945. Some more detailed statistics 
have now appeared in The Ministry of Labour 
Gazette, and they show that the number of 
disputes reported to the Ministry as having 
begun in the United Kingdom in 1945 was 
2293, compared with 2194 in 1944. In addi- 
tion, there were three stoppages which con- 
tinued into 1945, so that the total number of 
stoppages in progress in the year was 2296. 


of whom about 85,000 were indirectly involved, 
though not themselves parties to the disputes, 
The total number of workers involved in dis. 
putes in 1944 was about 830,000. 


on account of stoppages in 1945, at the estab. 
lishments where the disputes occurred, is esti- 
mated at rather more than 2,800,000. Of this 
total the transport industry accounted for 
nearly 1,500,000 working days, the coal. 
mining industry for over 600,000, and all 
other industries for 700,000. In 1944 the 
corresponding total was about 3,700,000 
working days, of which the coal-mining industry 
accounted for nearly 2,500,000. 

Although the coal-mining industry was 
responsible for more than half the stoppages 
of work in 1945 and for nearly a quarter of the 
time lost, there was only one dispute of con- 
siderable size. It affected, directly and in- 
directly, about 16,000 colliery workers in Scot. 
land, and involved a loss of about 180,000 
working days in March. The cause was a 
demand by firemen, deputies, and shot-firers 
for increased wages. In the engineering, ship. 
building, iron and steel, and other metal indus. 
tries, there were 591 stoppages during the 
year, involving 123,900 workers, and account- 
ing for an aggregate loss of 528,000 working 
days. 


Iron and Steel Production 


Steel production in the United 
Kingdom in the month of April was at the 
annual rate of 13,110,000 tons, compared with 
a rate of 12,302,000 tons in the same month 
last year. It should be stated that the decline 
caused by the Easter holiday was less this 
year than last. The weekly average pro- 
duction of steel in April was 252,100 tons, com- 
pared with a weekly average of 200,000 tons in 
1938. 

Pig iron output in April averaged 148,700 
tons a week, or an annual production rate of 
7,732,000 tons, compared with 7,154,000 tons 
for April, 1945. The weekly average pro- 
duction in 1938 was 130,000 tons. 


Employment Statistics 


Figures issued by the Ministry of 
Labour and National Service on Wednesday, 
May 15th, show the position regarding employ- 
ment and unemployment in Great Britain in 
the month of March, and indicate also the 
broad changes which have taken place since 
mid 1939. The total working population in 
March, 1946, numbered 20,521,000 (14,664,000 
men and 5,857,000 women), showing a decrease 
compared with February of 167,000 (55,000 
men and 112,000 women). At the end of 
March, the total working population was 
greater than in mid-1939 by 771,000 (8000 men 
and 763,000 women). 

The total number of men and women 
employed in industry in March was 16,413,000, 
which shows an increase of 168,000 when com- 
pared with the February figure. An increase 
in the number of men employed of 244,000 was 
partly offset by’ a decrease of 76,000 among 
women. The total number in industry at the 
end of March exceeded the mid-1945 figure, 
however, by 206,000. 

With regard to employment in home civilian 
industries and services and manufacture for 
export, the number of people thus occupied in 
March was 15,325,000, as against 12,320,000 at 
mid-1945. The estimated number of people 
employed at the end of March, 1946, on the 
production of manufactured goods for export 
was 1,176,000, compared with 417,000 at mid- 
1945 and about 1,000,000 at mid-1939. 

The number of insured person registered as 
unemployed on April 8th was 371,410, which is 
506 below the figure at March 11th. The total 
includes 64,136 married women—some probably 
retiring from industrial employment—and 





The aggregate number of workers involved in 





matching candidates to jobs on the basis of their 





all these stoppages was approximately 530,000, 





27,992 ex-Service personnel who had had no 
employment since leaving the Forces. 


The aggregate number of working days lost 
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French Engineering News 
(From our French Correspondent) 


Paris, May 10th. 


The course of the Loire below Nantes is to be 
temporarily diverted by the Ponts et Chaussées 
administration. This decision has been made 
necessary because between Pellerin and Donges 
the Germans planted about twenty acoustic- 
magnetic mines of which only two have gone 
off since the liberation. Navigation has also 
been impeded by a series of vessels which 
foundered across the width of the river. Since 
the liberation, some of the boats have been 
refloated, but others remain more than 15 m. 
deep in mire. A narrow channel was cleared, 
allowing a dangerous passage in a strong current. 
Navigation has been held up frequently to 
enable difficult work to be carried out. 

The deviation of the Loire will produce an 
islet between the sunken vessels and the shore, 
enabling vessels to be recovered by means of a 
cofferdam, and finally rendering the course of 
the river normal. 

* * * 

The Berliet automobile plant, which is now 
under a special administration, having been 
sequestered, has issued a programme of work 
achieved. Twenty chassis were constructed in 
September 1944, after which production rose 
to 70 in October, then 160 in February, 1945. 
From 70 tons in November 1944, the manufac- 
ture of spare parts rose to 210 tons in April 1945. 
Production has now risen to 210 vehicles per 
month, and 288 tons of replacements. In the 
course of these 18 months, 2600 vehicles have 
been turned out. The programme foresees the 
production of 250 chassis a month in the course 
of this quarter, rising to 280 in the third 
quarter and 320 by the end of the year. 

* * x 

Considerable extension is visualised for 
French commercial aviation. Plans for 1946 
include seventy-four lines of a total length of 
160,000 kiloms. It is expected that at least 
six months will be necessary for wartime pilots 
to become adapted to civil flying, during which 
North Atlantic Lines will be served by American 
pilots. The ten year civil aviation programme 
includes the construction of 212 principal, and 
200 secondary aerodromes. Twelve principal 
airports will also be built (five in France), and 
sixty-three secondary (thirty-three in France), 
at a cost of three milliard francs. These figures 
do not include the great international airport in 
the Paris area, which will be at Orly or at 
Guyancourt. 

* * + 

France is employing Heinrich Focke, builder 
of German wartime fighter planes, on a type of 
helicopter known as the “S.E.-300,”’ built to 
his Luftwaffe designs. When French troops 
took over their zone in Germany, the Air 
Ministry decided that Focke should go to France, 
and his factory, together with ten of his former 
assistants, was moved with him. They are 
working at the Société Nationale de Construc- 
tions Aeronautiques du Sud-Ouest, in Argenteuil, 
one of the Paris industrial suburbs. Focke is 
also advising in the development of a new 
helicopter invented by Monsieur Renoux, 
which is now under construction in France. It 
is a seven-ton craft equipped with two 1000 H.P. 
engines. 

* * + 

Metallurgy exhibits were prominent at the 
International Fair at Lyons, held from April 
27th to May 5th, 1946. Machines of all types 
were exhibited in the Mechanical Hall, including 
metalworking and woodworking machines, 
printing machines, thermic ovens, internal 
combustion engines, &c. Ground floor galleries 
were reserved for technical groups including 
electricity, heating, machine tools, and textile 
machines. The grounds surrounding the build- 
ings contained agricultural machinery, and 
machines connected with building and public 
works. Despite difficulties many countries 
including Belgium, Holland, Poland, Sweden, 
and Switzerland exhibited. In addition, many 
American, British, Belgium, Dutch, Palestinian, 
Swiss, and Czechoslovak firms presented 


Notes and 


Air and Water 


EUROPEAN WATERWAY AND Harsour CraFT.— 
The European Central Inland Transport Organisa- 
tion held a conference on May 15th of all countries 
in Continental Europe, as well as the Allied Occupa- 
tion Authorities, for a discussion of the problems 
raised by the census of inland waterway and 
harbour craft which is shortly to be taken in 
Europe. 


Canapa’s InLAND MERCHANT FLEET.—An ex- 
penditure of approximately 8 million dollars is.to 
be made for rebuilding Canada’s inland merchant 
shipping, according to Iron Age. About 2 million 
dollars will be spent in Montreal with the balance 
divided among shipyards at Kingston, Midland, 
Collingwood, and Port Arthur. The shipbuilding 
programme includes passenger ships as well as 
cargo vessels. 


ANGLO-EGYPTIAN CIvIL AIR AGREEMENT.—The 
Ministry of Civil Aviation announces that an agree- 
ment between the United Kingdom and Egyptian 
Governments was signed on April 30th, establishing 
a joint Anglo-Egyptian airline, to be known as 
Egyptian Airways and registered in Egypt. 
Egyptian Airways will be granted rights to operate 
services with terminals based in Egypt to countries 
within the British Commonwealth and to France, 
Italy, Greece, and such other countries as may from 
time to time be agreed with the Egyptian Govern- 
ment. Except for the United Kingdom to Cairo 
service, the Egyptian Government does not grant 
these rights exclusively to Egyptian Airways. The 
agreement is subject to ratification by both 
Parliaments. 


Hypraviic Move. Tests.—A sum of 200,000 
kronor (approximately £12,000) has recently been 
subscri by a number of private firms in Sweden 
for furthering hydraulic research. The scheme 
includes the extension of the present hydraulic 
laboratory of the Royal Institute of Technology, 
Stockholm, and the sum mentioned above is to be 
used for the special instruments and apparatus 
required in the new extension. The actual buildings 
for the extension will be carried out by the State, 
and will cost roughly 500,000 kronor (approxi- 
mately £30,000). The laboratory is under the 
supervision of Professor B. Hellstrom, M. Inst. C.E., 
who is Professor of Applied Hydraulic Engineering, 
and one of the senior partners in the well-known 
Swedish firm of consulting engineers, Messrs. 
Vattenbyggnadsbyran (VBB). 


‘““DaKkoTas” ON INTERNAL AIR SERVICES.—It has 
now been announced by Railway Air Services that 
the first “‘ Dakotas ’’ made available to the company 
by the Ministry of Civil Aviation are to be introduced 
on the Glasgow-Belfast and Glasgow-—London routes 
on and from May 20th. Three services daily (except 
Sundays) will be operated each way between 
Glasgow and Belfast and one service between 
Glasgow and London. The greater seating capacity 
of the ‘‘ Dakotas”’ will’'mean that three times as 
much traffic as at present can be carried over both 
these routes. The introduction of the new aircraft 
will be accompanied by a substantial reduction in 
Glasgow-London air fare. The single fare will be 
cut from £9 to £7, and the return fare from £14 10s. 
to £12 10s. The overall time from the centre of 
Glasgow to the centre of London, or vice versa, is 
now reduced to four hours—two and three-quarter 
hours flying time. 


Bristou’s Arr Services.—The Bristol and West 
of England Civil Air Transport Committee was 
recently received by the Permanent Secretary to 
the Ministry of Civil Aviation and presented some 
recommendations that Bristol be considered as a 
suitable centre for West of England air services. 
The Ministry’s reply intimated that Bristol is 
unlikely to be designated as an Atlantic airport 
for regular services, but with the development of 
Filton in connection with the construction of 
‘* Brabazon I ” aircraft, a runway will be available 
which can be used as a reserve landing place for 
Transatlantic aircraft. Bristol will be a point on 
the main line inter-city routes, with connections, 
via London, to the Continent of Europe in the 
immediate stages of transport development, and 
the probability of direct services to Eire and to the 
Continent at a later stage. Direct services are to 
be operated from Bristol to main centres of popula- 
tion in the United Kingdom, and the Bristol, 
Cardiff, Weston, and Cardiff ferry service is likely 
to be started in about two months’ time. With 
regard to a proposal for feeder line services from 
towns around Bristol, it was stated that at present 
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Memoranda 





Miscellanea 


INSTITUTION OF MINING AND MEeTALLURGY.—The 
Council of the Institution of Mining and Metallurgy 
announces the following awards :—The Institution 
Gold Medal to Mr. Carl Davis, Past-President ; the 
Consolidated Gold Fields of South Africa, Ltd., 
Gold Medal and Premium to Mr. G. Hildick-Smith, 
M.Sc. Honorary membership of the Institution 
has been conferred upon Dr. J. G. Lawn, Past- 
President, who served the Institution as Honorary 
Treasurer from 1938 to 1946. 


REINFORCEMENT STEEL ENGINEERS’ ASSOCIATION. 
—tThe constitution has been announced of the 
Reinforcement Steel Engineers’ Association, the 
main objects of which are to maintain a high 
standard of conduct and to encourage efficiency in 
the supply, manipulation, assembly, and erection 
of reinforcement steel for ferro-concrete and similar 
construction. The Committee comprises Mr. H. J. 
Verden, Chairman; Mr. S. L. Hill, Vice-Chairman ; 
Mr. P. J. C. Daniels, Mr. A. L. Wolley, and Mr. 
S. R. Cotton. Mr. G. A. Warley is the Secretary of 
the Association, the address of which is 13, Blooms- 
bury Square, London, W.C.1. 


THe Farapay Lrecture.—On account of the 
great interest aroused by Dr. T. E. Allibone’s 
Faraday Lecture on “ Atoms, Electrons, and Engi- 
neers,” and the fact that many people were unable 
to obtain tickets for the delivery of the lecture at 
the Kingsway Hall on May 9th, arrangements have 
been made for Dr. Allibone to repeat it at the 
Central Hall, Westminster, on Wednesday, June 
5th, at 6 p.m. In view of the large capacity of the 
Central Hall, it is anticipated that it will be possible 
to accommodate all those who wish to hear this 
lecture, and tickets are accordingly not being issued 
for the occasion. 


REFERENCE ADJUSTOR FOR B.S.I. Pree FLAncE 
TaBLEs.—We have received from Brown and 
Tawse Tubes, Ltd., St. Leonards Street, London, 
E.3, a very useful quick reference slide adjustor, 
giving the dimensions of pipe flanges as laid down 
by the B.S.I. Its internal sliding member is printed 
with the relevant dimensions, which show through 
appropriate windows cut in the outer case. By 
each window is clearly printed the part of the 
flange and pipe to which the dimension refers on 
an adjoining diagram. Designers, users, and manu- 
facturers of pipe flanges will find this adjustor a 
rapid and accurate means of checking or ascertain- 
jng dimensions of the range of flanges from A to K 
jn the British Standard Flange Tables. 


CorNISsH ENGINES PRESERVATION SOCIETY.— 
A meeting of the Cornish Engines Preservation 
Society is to be held in London on Saturday, May 
25th, beginning at 11.45 a.m., in the ‘‘ East and 
West Cornish” engine-house of the Metropolitan 
Water Board’s Kew Bridge pumping station. A 
short introductory paper will be read by Dr. H. W. 
Dickinson. After a buffet luncheon the party will 
visit the Campden Hill pumping station. The 
Metropolitan Water Board has agreed to steam the 
various Cornish engines at both pumping stations, 
and it will quite likely be the last occasion on which 
the engines will run. The number taking part in 
the visits must be limited to fifty, and tickets are 
being distributed by Mr. P. Remnant, Hazeleigh 
Grange, Purleigh, Chelmsford, Essex. 


Royat ENGINEERS War MEmorRIAL.—The ques- 
tion of the provision of a memorial to commemorate 
the deeds of the Corps of Royal Engineers ia the 
war of 1939-45, and to honour those who have 
fallen, has been under consideration for some time 
by the Royal Engineers Corps Committee. Last 
year an appeal was sent out by the Chief Royal 
Engineer to all units of the Corps at home and 
overseas for subscriptions, but it is certain that 
this appeal did not reach many members of the 
Corps before they were released to civil life. The 
memorial committee has now defined the objective 
as one or more of the following three alternatives :— 
A scheme of cottage homes for selected disabled 
ex-members of the Corps and their families; a 
convalescent home for the benefit of ex-members 
of the Corps, at which they can recuperate after 
illness and before resumption of their occupations ; 
or a number of endowed beds in existing hospitals 
throughout the United Kingdom. The target aimed 
at is £100,000. The benefits which will be provided 
by the memorial will in no circumstances be con- 
fined to personnel of the Regular Army, but will be 
made available to the most deserving cases, regard- 
less of their terms of service during the war. Sub- 
scriptions may be sent to the Honorary Treasurer, 
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trunk internal routes working. 





Royal Engineers War Memorial Fund, Gibraltar 
Barracks, Aldershot. 
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Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the 'y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 











British Association of Chemists 


To-day, May 17th.—Lecture Theatre, Central Library, 
St. Peter’s Square, Manchester, 2. ‘‘ The Scientific 
and Social Aspect of the Utilisation of Atomic 
Energy,” P. M.S. Blackett. 6 p.m. 


Chartered Surveyors’ Institution 
Monday, May 27th.—12, Great George Street, 
Annual general meeting. 5 p.m. 


8.W.1. 


Cornish Engines Preservation Society 
Saturday, May 25th.—Visit to Kew Bridge and 
Campden Hill Pumping Stations of the Metropolitan 
Water Board. 11.45 a.m. 


Engineers’ Guild 
Wednesday, May 29th.—Royal Society of Arts, John 


Adam Street, Adelphi, W.C.2. Annual general 
meeting. 6.30 p.m. 


Institute of Economic Engineering 
Saturday, May 18th.—Miptanp ReEcGion: Technical 
College, Coventry. ‘‘The Economics of Electro- 
Plating Processes,’’ N. A. Tope. 2.30 p.m. 


Institute of Metals 


Wednesday, May 22nd.—Institution of Mechanical Engi- 
neers, Storey’s Gate, S8.W.1. “Atomic Physics 
and Mechanical Strength of Metals,” N. F. Mott. 
6 p.m. 


Institution of Automobile Engineers 


Saturday, May 18h.—Bansury GrapvaTEs: Wincott’s 
Café, South Bar, Banbury. Committeemen’s 
conference. 3.30 p.m. 

Tuesday, May 2\st.—CovENTRY CENTRE: Geisha Café, 
Hertford Street, Coventry. Brains Trust. 7 p.m. 

Saturday, May 25th—Lonpon GrapvuaTEes: Rem 
brandt Hotel, Thurloe Place, S.W.7. Annual dinner. 
7.15 

Tuesday, Ody 28th.— BIRMINGHAM CENTRE: James 
Watt Institute, Great Charles Street, Birmingham. 
**Engine Proportions, with Special Reference to 
Stroke /Bore Ratio,” A. Mitchell. 6.15 p.m. 


Institution of Civil Engineers 

Tuesday, May 21st.—Great George Street, S.W.1. James 
Forrest Lecture. 5.30 p.m. 

Tuesday, May 28th.—Rattway SecTIoN: Great George 
Street, S.W.1. ‘‘ Trend of Rolling Stock Design,” 
C. E. Fairburn. 5.30 p.m. 

Friday, May 31st..—YorxsHIRE AssociaTIon: Royal 
Victoria Hotel, Sheffield. Annual general meeting. 
6 p.m. 

a ay June 4th.—Great George Street, S.W.1. 
general meeting. 5.30 p.m. 


Institution of Electrical Engineers 


To-day, May 17th.—ScottisH CENTRE: Training College 
Hall, Park Place, Dundee. ‘‘ Atoms, Electrons, and 
Engineers,” T. E. Allibone. 7.30 p.m. 

Saturday, May 18th.—N. MipLanps Stupents: Elec- 
tricity Offices, Whitehall Road, Leeds. Annual 
general meeting. 2.30 p.m. 

Wednesday, May 22nd.—Lonpon StupEnts’ SEcTION : 


Annual 


Savoy Place, Victoria Embankment, W.C.2 
Annual general meeting. 6.30 p.m. 

Friday, May 24th.—MEASUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ** The 
Measurement of Time,” Sir Harold Spencer Jones. 


5.30 p.m. 

Wednesday, June 5th.—Central Hall, Westminster, 8.W.1. 
Faraday Lecture. ‘Atoms, Electrons and Engi- 
neers.” T.E. Allibone. 6 p.m. 


Institution of Mechanical Engineers 


Friday, May 24th.—Storey’s Gate, S.W.1. Conference 
on Machinability. 10.30 a.m. and 2.30 p.m. 

Saturday, June \st.—N.E. GRapvuATES : Gas Company’s 
Office, Grainger Street, Newcastle-upon-Tyne. 
Annual meeting. 2 p.m. 

Tuesday, June 4th.—LoNDON GRADUATES: Storey’s 
Gate, Westminster, 8.W.1. ‘Oil Well Drilling 
Practice,” L. J. Crook. 6.30 p.m. 


Institution of Mining Engineers 


Thursday and Friday, June 20th and 21st.—Royal 
Victoria. Station Hotel, Sheffield. Summer Meeting. 


Institution of Production Engineers 


Monday, May 20th.—Derrsy Svus-Sectron: School of 
Art, Green Lane, Derby. Annual general meeting. 
6.30 p. 

Thursday, 


m. 
May 23rd.—WoLVERHAMPTON SECTION: 
Dudley and Stafis Technical College, Dudley. 


“ The 


Junior Institution of Engineers 


Saturday, May 18th.—Connaught Rooms, Great Queen 
Street; Kingsway, W.C.2, Annual luncheon. | p.m. 


London Association of Engineers 
Friday, May 24th.—Connaught Rooms, Great Queen 
Street, W.C.2. Anniversary Dinner. 6 p.m. 
Manchester Statistical Society 


Saturday, May 25th.—College of Technology, Sackville 
Street, Manchester. ‘* Statistics in America,’’ W. A. 
Bennett and M. Millbourn. 2.30 p.m. 


Royal Aeronautical Society 


Thursday, May 30th.—Institution of Civil Engineers, 
Great George Street, 8.W.1. Thirty-fourth Wilbur 
Wright Memorial Lecture, E. F. Relf. 6 p.m. 


Royal Institution of Great Britain 


Friday, May 24th.—21, Albemarle Street, W.1. ‘‘ X-Ray 
Analysis in Research and Practice To-day,” Sir 
- Lawrence Bragg. 5.15 p.m. 


Friday, May 31st.—21, Albemarle Street, W.1. “‘ Electric 
Fishes,”’ Sir Henry Dale. 5.15 p.m. 
Friday, June 14th.—21, Albemarle Street, W.1. “ Tor- 


pedoes: Their Use and Development During the 
War,” W. W. Davis.* 5.15 p.m. 


Royal Society of Arts 


Wednesday, May 29th.—John Adam Street, Adelphi, 
W.C.2. ‘Colloidal Carbon,” W. H. Cadman. 
1.45 p.m. 

Wednesday, June 5th.—John Adam Street, Adelphi, 
W.C.2. ‘The Production and Use of Artificial 
Fog for Protection Purposes During the War,’ 8. R. 
Dight. , 1.45 p.m. 


Society of Instrument Technology 
Tuesday, May 28th.—London School of Tropical Medi- 
cine, Gower Street, W.C.2. ‘‘ The Design of Auto- 
matic and Manually Operated Control Systems,” 
A. Porter. 7 p.m. 








Reports on German Industry 


Limited numbers of copies of the reports of orig om 
Objectives Sub-Committees on German Industry listed 
w can be obtained from H.M. Stationery Office at the 


prices stated. 
No. of 

XXVII-30 ... 

XXVII-64 ... 


Post 
Title. free 
8. d. 
Repair of pene to Armour 
Structures .. 
German Aircraft 
and Overhaul Methods bo 
German Airframe Tooling and 
Methods ; Messerschmitt Works 
Selenium Rectifiers 8.A.F., Nurn- 
berg ; Institut fiir Anorganische 
und  Bhysikalische rae, 
Darmstadt . P ° eee 
Cyclotron Investigation. “ss 2 
Radio Telemetering Receiver 
Selector Developed at the Tech- 
nische Hochschule Darmstadt... 1 
Synthetic Coatings for Gasoline 
Tanks . 


aw 


Maintenance 


a] 
o 


XXVITI-25... 
XXVITII-38... 


te 
wo 


Le | 


XXIX-47 
XXX-57 
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Personal and Business 


Mr. H. J. Grssons has retired from the boarii of 
Crossley-Premier Engines, Ltd. 


T. SuepeEN, Lrp., has now removed from Altrin. 
cham to 53, Haymarket, S.W.1. (telephone, White. 
hall 1550). 


Mr. Antony R. Vickers has been elected 
President of the Economic Reform Club and 
Institute. 


Mr. A. H. Reeves, A.C.G.I., has taken up an 
appointment with Standard Telecommunication 
Laboratories, Ltd. 


Mr. S. E. Innes has relinquished his position at 
the Board of Trade in order to join the board of 
Musgrave and Co., Ltd. 


Mr. J. G. Artuur, A.M. Inst. C.E., has been 
appointed managing director of the Trussed Con- 
crete Steel Company, Ltd 


ELLioTtr BRoTHERS (LONDON), LTD., have come 
offices at 72, Victoria Street, Westminster, S.W.1. 
(telephone, Victoria 6093). 


Feropo, Ltp., has decided to make extensive 
additions to plant and buildings at its works at 
Chapel-en-le-Frith, Derbyshire. 

Mr. O. Howarth, M.I.E.E., has been appointed 
sales manager and technical adviser to the 
Lancashire Electric Power Company. 


Mr. S. H. ParsonaGe, 42, Pall Mall, London, 
S.W.1, has been appointed agent for the Thermo. 
static Controls Company, Hampton, Middlesex. 


THe British TxHomson-Hovuston Company, 
Lrp., announces that its Birmingham office is now 
at 8, John Bright Street, (telephone Midland 6335). 


THE Heywoop Compressor CoMPANY, L7D., 
Redditch, Worcestershire, announces that its name 
has been changed to the Hymatic Engineering 
Company, Ltd. 


Mr. H. J. Jarratt, chief engineer of Vactric, Ltd., 
has gone to Australia to organise a new factory in 
Adelaide which is being opened by Vactric Electrical 
Appliances, Ltd. 


THe HAMBER ENGINEERING Company, LTD., 15, 
Chaul End Lane, Luton, Beds, has taken over the 
manufacture and distribution of ‘‘ O-Vee”’ thread- 
measuring gauges. 


THE MINISTER OF CrviL AVIATION has appointed 
Mr. J. J. Taylor to act as an ‘‘ independent person ” 
on the Air Registration Board in succession to the 
late Sir Francis Shelmerdine. 


Hiex Duty Atoys, Ltp., Reynolds Tube Com- 
pany, Ltd., and Reynolds Rolling Mills, Ltd., have 
opened joint offices at 4, St. Ann’s Square, Man- 
chester, 2, and 69, West Regent Street, Glasgow, 
C.2. 

A. C. Wickman, Ltd., Coventry, has been 
appointed sole agent and engineering representa- 
tive throughout the world for the injection moulding 
machines, designed and manufactured by the Nene 
Valley Tool Company, Ltd., The Square, Earls 
Barton, Northampton. 


THe METROPOLITAN-VICKERS ELECTRICAL Com- 
PANY, Ltp., announces the following appointments : 
—Mr. E. M. Johnson, chief engineer, large electrical 
machine (plant) department; Mr. W. A. Coates, 
home sales manager; and Mr. J. P. A. Meldrum, 
sales manager, switchgear department. 


THE Lonpon, MIDLAND AND ScorTtisH Rattway 
announces the following appointments :—Mr. R. D. 
Kerr, steamship superintendent (Scotland) and 
manager of Caledonian Steam Packet Company ; 
Mr. R. W. Bailey, assistant to chief engineer, 
Watford H. Q.; Mr. J. B. Halley, district engineer, 
Perth ; Mr. H. L. Douglas, assistant district engineer, 
Glasgow (Central); Mr. J. E. Wood, district loco- 
motive superintendent, Leeds; Mr. N. R. Peach, 
district locomotive superintendent, Kentish Town ; 
and Mr. D. D. Scott, district locomotive super- 
intendent, Plaistow. 








Contracts 


Tue Ismairia VaLvE Company, 17, Victoria 
Street, S.W.1, has received an order for locomotive 
water column valves from the Buenos Aires and 
Pacific Railway Company, Ltd. 


THE METROPOLITAN-CAMMELL CARRIAGE AND 
Wacon. Company, Ltd., Saltley, Birmingham, has 
been instructed by the South African Railways and 
Harbours Administration to build a new Royal 
Train,to be used by the King and Queen and the 
two: Princesses on the occasion of their visit to 
South Africa next year. .The order involves the 
designing and construction of twelve. fully air- 
conditioned coaches, and special arrangements will 








Measurement of Surface Texture,” R. E. Reason. 
6.30 p.m. 

Tuesday, June 4th—WoOLVERHAMPTON GRADUATES: 
Willenhall Evening Institute, Central Schools, 
Willenhall. ‘‘ Press Tools,” T. A. Stevens. 7 p.m. 

Thursday, June 20th.—WOLVERHAMPTON SECTION: 
County Technical College, Wednesbury. ‘“‘ Broach- 
ing Machines, Tools, 
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Edwards. 6.30 p.m. ids. ORNS Dots 





Zones ; > oe ‘Aircraft:-:: 


Teo 


AMOS! 5 é: 


Engines;,! yey -- ex's ev: | 


be made to ship the coaches from this country 
before the end of the present year. 
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Royal Air Force Recruiting Scheme 


Tue Air Ministry announced on Thursday, 
May 16th, that in order to maintain the strength 
of the post-war Royal Air Force, the Air Council 
had.decided to start a campaign to recruit 
100,000 N.C.O.s and men on regular engage- 
ments by the end of this year. The intention is 
to secure this number by re-enlisting men 
already serving or released, and by direct 
recruitment of skilled, semi-skilled, and un- 
skilled men from civil life. It is pointed out that 
an adequate supply of skilled and semi-skilled 
tradesmen and men with a technical bent is 
vitally necessary to maintain the Royal Air 
Force as a power for peace. At the end of this 
year the total personnel requirements will be 
fully two and a half times the total strength of 
the R.A.F. in September, 1939, when there were 
113,000 N.C.O.s and men in ground trades. 
Conscription alone cannot provide either the 
skill or the numbers required, and the length of 
training for many R.A.F. trades makes it 
wasteful and uneconomical to use conscripts. 
The R.A.F., which is a highly technical force, 
has always been primarily a voluntary service, 
and must remain essentially a volunteer service, 
and to secure the regular servicemen required 
will, the Air Ministry states, entail enlistment 
from civil life and from the service of a total of 
3000 men a week between now and the end of 
the year. There are more than 100 separate 
trades—most of them at present open to 
recruits from outside the service—including 
flight-mechanic (airframes and engines), radar 
wireless. mechanic, electrician, instrument 
repairer, coppersmith and sheet metal worker, 
grinder, turner, radar operator, wireless operator 
and laboratory assistant. The need at present 
is for tradesmen, skilled and semi-skilled, for the 
technical and maintenance sections, and men 
experienced or suitable for training in the 
administrative trades. These men may already 
be trained in an equivalent civil trade, but those 
who are only semi-skilled or even unskilled will 
be given the opportunity of training. A new pay 
code comes into operation on July Ist, making 
a considerable advance on pre-war rates. When 
allowances, food, clothing and housing are taken 
into consideration, remuneration will be broadly 
equivalent to the wage offered by a similar job 
in civilian life. Men completing ten years’ 
service will be eligible for a terminal gratuity, 
and men who serve for twenty-two years or 
over will be eligible for a pension, the amount 
varying with the rank achieved and the total 
length of service. 


The Scientific and Social Aspect of 
Atomic Energy 


THE annual lecture of the British Association 
of Chemists was delivered by Professor P.M. 
Blackett, F.R.S., at a meeting in Manchester on 
Friday last, May 17th. The subject of the 
lecture was ‘“‘ The Scientific and Social Aspect 
of Utilisation of Atomic Energy,”’ and Professor 
Blackett said that there were really two quite 
distinct problems involved in consideration of 
the matter. The first was that concerned with 
all the scientific and technical aspects of the 
utilisation of atomic energy for power purposes 
for explosives, and the second was the social 
and political problem of how to control its use 
and to prevent it being used for destruction. 
The problem of power production was, he 
continued, a complicated but fairly straight- 
forward one of scientific engineering: A number 
of technical problems must be solved in connec- 
tion with the production of special materials, 
but there was no reason to believe that a con- 
sistent programme of research and development 
would not lead to such problems being overcome 
within a few years. A first likely application 
for industrial purposes, which Professor 
Blackett thought might be expected within a 
decade, was the utilisation of atomic energy for 
large land power stations. Only at a later date 
was it likely that atomic energy would be used 
for propelling even the largest.ships. The 
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be propelled by atomic energy was very remote, 
owing chiefly to the extremely dangerous 
radiations given out by any unit emitting nuclear 
power. It was highly probable that the world 
supplies of uranium would prove insufficient to 
satisfy the large industrial demand which would 
arise as soon as the technical problems had been 
overcome. It was, however, equally certain 
that all possible uranium supplies were in 
danger of being utilised exclusively for military 
purposes, leaving very little over for peaceful 
developments. A third application of atomic 
energy, Professor Blackett stated, was to pro- 
duce new forms of radio-active elements as 
indicators for many branches of scientific 
research, and as a substitute for radium for 
curative purposes. This, he thought, might turn 
out to be one of the most valuable by-products 
of the utilisation of atomic energy. 


Brown Boveri Technical Meeting 


THE recent meeting of engineers from all 
parts of the world in the works of Brown Boveri 
and Co., Ltd., at Baden, Switzerland, from 
Tuesday, May 14th to Thursday, May 16th, 
was an occasion of considerable technical 
interest. The guests, who numbered over 400, 
were warmly welcomed by Director R. Vodoz. 
The first day was devoted to the reading of 
short papers in which the progress made by the 
firm in various directions during the war period 
was described. All the papers were presented 
in three languages—English, French, and 
German—and they dealt with such subjects as 
long-distance A.C. and D.C. transmission ; 
modern traction and power station design and 
construction; Brown Boveri gas _ turbines 
applied to power station and locomotive opera- 
tion, and heat pumps. On the second day a 
series of demonstrations were arranged in the 
works to illustrate the progress made in the 
firm’s activities. Amongst equipment demon- 
strated were air-blast, high-speed circuit 
breakers for medium and extra-high voltages, 
high-power long-distance transmission _ line 
equipment, & 10,000-kW gas turbine, a new 
design of 4000-H.P. gas turbine locomotive, 
a heat pump for the works heating system, and 
new measuring instruments, Experiments in 
the high-voltage laboratory, and the new wind 
tunnel were shown. On the third day a number 
of excursions were made to interesting plants. 
They included high and low-head hydro-electric 
power stations, Velox boiler and gas turbine 
plants, and new electric locomotives, including 
the new B,y—B, locomotive on the Berne- 
Lotschberg-Simplon railway. The manner in 
which both demonstrations and excursions were 
presented and arranged, left nothing to be 
desired, and those who were privileged to attend 
the meeting will always recall with pleasure a 
most instructive and interesting occasion. In 
later issues we hope to deal more fully with some 
of the subjects discussed. 


Cables and Wireless Ltd 


In the House of Commons, on Tuesday, 
May 2lst, Mr. Dalton, the Chancellor of the 
Exchequer, moved the second reading of the 
Cable and Wireless Bill, which, after some 
discussion was read a second time, and after it 
had been committed to a select Committee, the 
necessary money resolution was agreed to in 
Committee. The Provisions of the Bill were 
outlined in our issue of April 26th. In moving 
the second reading of the Bill, Mr. Dalton said. 
that it was not only a measure of Socialist 
advance, but also a practical measure of United 
Empire policy. On this matter the Government 
and the Dominion Governments were at one. 
The Bill, he went on to say, transferred from 
private to public control a great network of 
Imperial telecommunications. -As to the future 
organisation there were two broad alternatives 
under public ownership., One was direct 
operation, like the General Post Office, and the 
other operation by a public board. Both these 
alternatives. had their supporters, and the 





probability that small ships or vehicles would 


Government had deliberately not as yet reached 


a decision, It was anxious to consult all those 
who had an informed opinion, and then to take 
a decision one way or the other at no distant 
date. The Government would welcome dis- 
cussions and suggestions at a later date before 
reaching that final decision. Mr. Lyttelton said 
that no substantial reason other than that of 
securing Dominion support had been advanced 
in favour of the scheme, and that it was the 
duty of the opposition to point out any defects 
in the s¢heme. The House, he said, was being 
unfairly treated. He found it distasteful to say 
on Imperial matters that the scheme would be 
entirely unworkable in its present form, so far 
as was discernible, and would certainly have to 
be altered. He asked for assurance that the 
Government intended to defend foreign con- 
cessions now held by the company, and said that 
certain nodal points in the system of inter- 
Empire communications were of the greatest 
possible commercial, strategic, and political 
importance to this country. If the Government 
acquired these assets, he hoped, for the sake of 
cheapness, they would operate them through 
the Post Office, and not set up yet another 
expensive national board. 


Europe’s Inland Waterway and 
Harbour Craft 


A CONFERENCE convened by the European 
Central Inland Transport Organisation on the 
census of inland waterway and harbour craft 
was held in London on Wednesday and Thurs- 
day, May 15th and 16th, and was attended by 
representatives from Belgium, Czechoslovakia, 
France, the Netherlands, Switzerland, and 
Italy. The allied occupation authorities were 
also represented. The conference agreed to 
recommend to the Governments and the occu- 
pation authorities that a census of all inland 
waterway and harbour craft in continental 
Europe should be taken on Thursday, August 
15th next, each Government and authority 
being responsible for the procedure within its 
own territory. The object of the census is to 
determine the losses incurred during the war, 
to obtain an overall picture of the inland water 
transport situation, to trace allied and neutral 
craft displaced by the events of war, and to 
suggest suitable types of ex-enemy transport 
material for selection by the appropriate author- 
ities as partial replacement of allied losses. 


Swiss Industries Fair, Basel 


THE thirtieth Swiss Industries Fair, which 
opened at Basel on Saturday, May 4th, and 
closed on Tuesday, last week, May 14th, was 
larger and more important than previous 
fairs. It showed the wide range -of engin- 
eering and industrial products which are now 
being manufactured in Switzerland, and the 
very high level of craftsmanship and design 
reached. The idea of holding a Swiss fair was 
first thought of in November, 1915, and the 
following year it was decided to hold the first 
Basel fair, which took place in 1917, from 
April 15th to April 29th. A small beginning 
was made with the town casino and gymnasium 
halls as provisional accommodation. But in 
the succeeding years well-planned permanent 
buildings were built and acquired and accom- 
modation, permanent and provisional, is now 
available in more than fourteen halls, providing 
space of over 55,450 square metres. This year 
the number of visitors was greatly increased, 
and British visitors were once more at the fair. 
Up to the present time the Basel fair has been 
entirely Swiss in character, but the question of 
making it more international in scope, is already 
being discussed, and is favoured by the director 
of the fair, Professor Dr. Th. Brogle. Should it 
be decided to proceed along more international 
lines, it, seems likely that a beginning will be 
made by establishing a new foreign section, 
with appropriate accommodation. There were 
some interesting machine tool exhibits in Hall 
VI, and in the general machinery sections in 
Halls VII and XIII. We hope to refer to some 





of the exhibits in later issues. 
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British Locomotive Working in Wartime’ 
By 0. 8S. NOOK, B.Sc. : 


No. IV.—THE LMS.R. “CONVERTED 


MONG wartime happenings on the British 

railways, the modernisation of certain 
L.M.S.R. 4-6-0s of the “ Royal Scot ”’ class 
is already seen to be an outstanding event. 
After sixteen to seventeen years of arduous 
service on the West Coast route, between 
Euston, Carlisle, Glasgow, and Aberdeen, the 
boilers of certain engines of the original class 
were due for renewal. In view of the success 
achieved with two 4-6-0 locomotives of the 
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Stanier three-cylinder “Jubilee” class, 


which, in 1942, were fitted with enlarged 
boilers carrying a working pressure of 250 lb. 
per square inch, the decision was taken to fit 
the same type of boiler to the “ Royal 
Scots” needing renewal. But whereas the 
two “‘ Jubilee’ engines were equipped with 
boilers dimensionally larger than the original 
ones, the ‘‘ Converted Royal Scots” show 4 


7’- 9” Ins. Smokebox . awe 


ROYAL SCOT” CLASS, 4-6-0s—Parr I 


leading dimensions of the original and recon- 
structed engines are given in the accompany- 
ing table. 

“* Royal Scot” Class 4-6—0s 


As originally As 
built, converted. 
Cylinders (3) 18in. x 26in. (3) 18in. x 26in. 
Coupled wheels 6ft. 9in. 6ft. 9in. 
Heating surface : 
Tubes... --- 1892 sq. ft. 1667 sq. ft. 
Fire-box ... ... 189 8q. ft. 195 aq. ft. 
Total evaporation 2081 sq. ft. 1862 sq. ft. 
Superheater 399 sq. ft. 357 sq. ft. 
| Grate area . 31-2 aq. ft. 31-25 sq. ft. 
Boiler --- 250lb.persq.in. 2501b. persgq. in. 
Tractive effort at 85 
per cent. boiler 
ressure... ... 33,150 1b. 33,150 Ib. 
Weight of engine in 
working order ... 84tons18cwt. 83 tons 


Weight of tender in 


working order ... 54 tons 13 cwt. 


In claiming this superiority over the 
original engines I am fully aware that no 
mean reputation is to be surpassed. In the 
years 1932-39 I experienced a large number of 
highly satisfactory performances with engines 
of the “ Royal Scot ” class, which are sum- 
marised in the graphs shown in Fig. 1. The 
curve A represents the normal maximum 
effort, and is based upon observations which 
I made on twenty-seven different journeys 
on various parts of the L.M.S.R. These 
observations were selected from notes of a 
very much larger number of runs, the 
majority of which did not call for a maximum 
locomotive effort, on account either of 
moderate loading or slower booked speed. 
From curve A it will be seen that within my 
own experience the “‘ Royal Scots ” could be 
expected to develop a draw-bar horsepower 
rising from 1150 at 30 m.p.h. to 1400 at 
60-70 m.p.h. Above this curve I have 
plotted a second one, B, which covers the 
maximum individual efforts I have noted, at 


54 tons 13 ewt. 
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FiG. 2—ARRANGEMENT OF SMOKE-BOX ON 


reduction in total heating surface and a 
reduction in total engine weight. A study of 
the performances of the reconstructed engines, 
however, makes it quite clear that they 
embody marked advances in. locomotive 
engineering practice, with consequent 
improved haulage ability on the road. The 
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May 3rd, 1946. 











speeds varying from 24 to 58 m.p.h. In com- 
parison with the work of other British loco- 
motives of similar tractive effort curve A is 
distinctly high. The “‘ Royal Scots” were 
not spared by their drivers, and to produce 
performances of the ‘“‘ curve A” standard I 
have seen engines driven on 35 and 40 per 
cent. cut-off at speeds of over 60 m.p.h. But 
the locomotives themselves stood up to this 
treatment remarkably well, and the majority 
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of individual feats contributing to curve 4 
came in the course of long through workings 
of 250 miles or more. In calculating the 
draw-bar horsepower from observed speeds 
correction has been made for gradients in all 
‘cases of uphill running, by including the work 
done against gravity in lifting the locomotive 
and tender. Although on a rising gradient 
this method gives a horsepower greater than 
that actually developed at the draw-bar, it 
renders the work done on level and uphill 
sections strictly comparable. 

The first step towards the development of 
the new design can be traced back to 1935, 
when engine No. 6170, “ British Legion ” 
was built. Though generally of “ Royal 
Scot ” proportions, this locomotive was fitted 
with a taper boiler, having a total heating 
surface reduced somewhat from that of the 
original ‘‘ Royal Scot ”’ class. In the newly 
converted “‘ Scots ’’ the taper boiler is shorter 
than that of the “ British Legion,” the 
distance between the tube plates being 13ft., 
against 14ft. 3in. The evaporative heating 
surface is practically the same, 1862 against 
1864 square feet in ‘‘ No. 6170.” Here the 
difference lies in the arrangement of the 
small tubes. ‘“‘ No. 6170” had 143 tubes, 
2}hin. outside diameter; the ‘ Converted 
Royal Scots ” have 198 tubes, l}in. outside 
diameter. But by far the most important 
difference between “No. 6170,” as built in 
1935, and the 1943 conversions lies in the 
exhaust arrangements, as the latter engines 
are fitted with double blast pipes and double 
chimneys. In addition to this, the moder- 
nised engines have been fitted with new 
cylinders, completely redesigned, with im- 
proved ports and passages. By the courtesy 
of Mr. C. E. Fairburn, chief mechanical and 
electrical engineer of the L.M.S. Railway, I 
am able to illustrate herewith, in Fig. 2, the 
smoke-box arrangements of the ‘“‘ Converted 
Royal Scots.” 

“ British Legion” proved a very fast and 
powerful engine, and some particulars of her 
running that I noted in 1938 revealed a 
performance characteristic nearer to curve B 
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‘*CONVERTED ROYAL SCOT’’ LOCOMOTIVE 


than curve A in Fig. 1. It should, however, 
be emphasised that the graphs in Fig. 1 all 
relate to pre-war operating conditions. It is 
therefore all the more significant that the 
very first details published of the running of 
the “ Converted Royal Scots” included an 
output of 1650 D.H.P. at 50 m.p.h.—a point 
considerably above curve B in Fig. 1—and 
that my own first experience included an 
output of 1555 D.H.P. at 36 m.p.h., again 
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well above curve B. These figures, far from 
being isolated instances, are fully confirmed by 
some most interesting test results, to which 
reference will be given later in this series of 
articles. It should be noted that the modern- 
jsation which has wrought so marked an 
improvement in the performance of an already 
efticient class has been accompanied by a re- 
duction in the total weight of the locomotive. 

By the courtesy of Mr. Fairburn, I was 
recently privileged to make some footplate 
journeys. Four of the “Converted Royal 
Scot ” class locomotives have been allocated 
to the Midland division, and are stationed at 
Leeds for service on the Carlisle road. It 
was on one of these engines, “No. 6117, 
Welsh Guardsman,” that I was able to 
observe the working of the Midland down 
day Scottish express, as between Leeds and 
Glasgow. This run of 228} miles includes a 
variety of operating conditions, so that the 
performance of the engine working through is 
revealed in several different aspects. The 
gradual rise up the valley of the Aire, from 
Leeds to Skipton, 26-2 miles, is succeeded 
by @ short though heavier section to Halli- 
field, which provides a mild foretaste of the 
gruelling climb from Settle Junction to Blea 
Moor. This mountain section provides the 
most severe test on the whole journey. Over 
it the train load is usually at its maximum, 
while the very nature of the country through 
which the railway passes makes the line par- 
ticularly open to the hampering effects of 
heavy side winds. 

At Carlisle the Edinburgh portion* of the 
train is detached, and from the loading point 
of view the task of the locomotive is greatly 
eased over the hilly road from Dumfries 
northward. At the same time scheduled 
speeds are considerably nearer to pre-war 
standards on the Scottish half of the journey. 
The run from Leeds to Glasgow, made under 
what must still be regarded as wartime con- 
ditions, could not, however, be expected to 
display what is probably the greatest attri- 
bute of the ‘‘ Converted Royal Scot ”’ class 
engines. There was no opportunity for 
sustained hard running at high speed, a 
facet of locomotive operation in which the 
modernised engines, with their beautifully 
designed front end, may confidently be 
expected to excel. With this reservation, the 
working calls for an instructive variety in the 
demands for power made on the locomotive. 

In this journey engine ‘‘ No. 6117” was 
manned by Driver G. A. Pattrick and Fire- 
man J. Arnold, of Leeds. Although she had 
been in regular service for over a year since 
rebuilding, the engine was in excellent con- 
dition, and, what is always pleasing in these 
austere days, she was beautifully turned out, 
in a gleaming black livery that brought back 
memories of the spacious days of the old 
London and North-Western. Nowadays one 
asks instinctively about the coal, but Mr. 
Scott, the assistant district locomotive 
superintendent at Leeds, reassured me at 
once, explaining that hard Yorkshire grades, 
Grimethorpe or Rossington, are used on the 
Glasgow runs. We backed down to the City 
Station to await the arrival of the train from 
the south, and as we stood the corresponding 
up express arrived from Glasgow, dead on 
time, hauled by an engine of the same class 
as “No. 6117.” Owing to delays further 
south our own train was some 15 min. late in 
arriving at Leeds. This proved to be fortunate, 
for it gave an opportunity for recovering lost 
time, of which our driver took full advantage. 
The load was heavy, fourteen vehicles, having 
a tare weight of 416tons. With a good comple- 
ment of passengers, the gross load behind the 
tender was not less than 450 tons. 

We got the “ right-away ” at 4.0} p.m., 








164 min. behind time. Driver Pattrick 
started the engine in full gear, but after about 
250 to 300 yards he linked right up to 22 per 
cent. cut-off ; at the same time the regulator 
was opened to about one half. We negotiated 
the sharply curved track round to Whitehall 
Junction without any slipping, and about this 
point, 0-6 mile out of Leeds, the regulator 
was opened to the full. On the 1 in 264 rise 
to Armley I noticed that the “ thin ” rasping 
exhaust sometimes associated with locomo- 
tives having double chimneys was quite 
absent ; the beat was crisp and distinct, and 
acceleration was already rapid. This initial 
rise is only short, and on passing Armley the 
engine was linked up to 15 per cent. cut-off, 
and the regulator opening reduced somewhat. 
The actual position of the handle was no 
more than half-way over on the quadrant 
plate, but on most locomotives the position 
taken up by the handle when throttling down 
from full open is apt to be deceptive in the 
absence of a steam chest pressure gauge. 
From the subsequent performance of engine 
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and the severe gradients these are some- 
what remarkable figures. On this first 
section the cut-off of 15 per cent. was suffi- 
cient to maintain 45 m.p.h. on the 1 in 214 
gradient past Apperley Bridge. The speed 
was quite steady here, and using the Johansen 
formula for: train resistance, the draw-bar 
horsepower works out at 1188. As will be 
seen from the diagram, Fig. 3, the driver 
linked up further to the unusually short 
cut-off of 10 per cent. after passing Keighley. 
This was enough to make an average speed 
of 56 m.p.h. over the slightly adverse length 
from Steeton to Cononley. Our time for the 
26-2 miles from Leeds to Skipton was 36? min., 
almost exactly the 37 min. scheduled. 

I was already very impressed with the 
general working of the engine; the riding 
was easy and comfortable, and the action 
from the front end smooth, with no suspicion 
of knocking even at the shortest cut-off. The 
day was fine, with just a fresh westerly 
breeze, but in the cold air exhaust steam was 
condensing in clouds. Under these conditions 
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“ No. 6117,” it did not appear as though the 
steam was being throttled very much. 

Our running over the first stage of the 
journey is illustrated graphically in Fig. 3. 
The use of short cut-offs was characteristic 
of Driver Pattrick’s handling of the engine 
throughout to Glasgow. For 88 per cent. of 
the time the regulator was open, the cut-off 
was 15 per cent., or less, and it was only for 
a stretch of 5 miles that more than 22 per 


FIG. 3—WORKING OF LOCOMOTIVE : 





cent. was used. In consideration of the load, 
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LEEDS TO SKIPTON 


I was pleased to see that even with the very 
soft blast from cut-offs of no more than 
10 and 15 per cent., there was scarcely a 
moment when the look-out was obscured by 
steam beating down. With good coal, the 
steaming of the boiler was very free. Arnold 
kept a fairly thin fire, feeding it mostly at 
the back and sides. On this first short run 
our water consumption averaged about 
47 gallons per mile. 
(To be continued) 
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Y gqrea next paper to be discussed on Wed- 
nesday, May Ist, was 


THE DETECTION OF CRACKS IN STEEL BY 
MEANS OF SUPERSONIC WAVES 


By C. H. Dzscu, F.R.S., D. O. Sprouzz, M.Sc., 
F. Inst. P., and W. J. Dawson, A. Met. 


Section I reviews previous methods of detecting 
flaws in steel by means of sound waves, especially 
of high frequency. A short account of a method of 
measuring damping of oscillations of high frequency 
and very small amplitude is included. 





* Since October Ist, 1945, the Edinburgh section has 
train 


0 run as & separate . 








Section IF describes apparatus employing: piezo- 





Steel Institute 


No. Il1I—(Continued from page 447, May 17th) 


electric quartz transmitters for producing inter- 
mittent pulses of supersonic waves and receiving 
them on similar quartz crystals after reflection, the 
reflected waves being electrically amplified and 
indicated on a cathode-ray oscilloscope. The con- 
ditions for obtaining sharp indications are discussed, 
as well as the effects of the degree of finish of the 
metallic surfaces under examination. 

In Section III are given the results of applying 
the new method in works practice, including large 
masses, billets, plates, castings, and welds. The 
conditions necessary for the satisfactory use of the 
apparatus for practical testing are discussed. It is 
maintained _ that supersonic testing should be 
regarded primarily as a new instrument of investiga- 
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tion, giving information which cannot.at present be 
obtained by more usual methods. 


DISCUSSION 


. Mr. L. Rotherham said he did not think 
the importance of damping capacity measure- 
ments was fully recognised. Damping capa- 
city measurements of the kind which Dr. 
Frommer started were more selective if they 
were properly interpreted than were super- 
sonic observations. The contributions to 
damping of elastic phenomena and the effects 
of heat treatment, plastic phenomena, and 
flaws could be distinguished to an extent, 
but there was no possibility of doing that 
with the supersonic apparatus, and, in fact, 
we did not measure the total scattering of 
energy, but only that energy which was 
scattered in a particular direction. That was 
the serious limitation at the moment in inter- 
preting the results, and that was the reason 
why the contributors to Section 3 of the 
paper tended to be guarded in their state- 
ments as to the information which could be 
obtained by supersonic testing. Both Mr. 
Rankin and Dr. Desch referred to the 
attenuation of supersonic waves in metals, 
and that was a line of investigation which 
was being followed in the Brown-Firth 
laboratories. He could not say they had 
had any success yet, but it seemed fairly 
obvious that when dealing with segregates 
and inclusions, for example, they presented 
a different area to the supersonic beam, 
according to the direction in which it was 
passing through’ the material, and the 
scattering would be different ; consequently, 
the attenuation of the waves would be 
different, according to the direction in which 
they were passed through the steel. He was 
hoping that by a more intensive study it 
would be possible to obtain some correlation 
between a quantitative measurement with 
the supersonic apparatus (as opposed to the 
qualitative one which we had at the moment) 
and mechanical test figures, which would 
help a good deal in interpreting the results 
now being obtained. He had hoped at 
one time that it would be possible to use 
the standard Heaviside equations for stand- 
ing electrical waves in cables, and single out 
the effects of damping capacity and scatter- 
ing, but that seemed too difficult at the 
moment, and we must be content with the 
experimental approach. 

Mr. H. Nicholson said that, in addition 
to the examples quoted in the paper, several 
applications of this method had been made 
to forgings of 10 tons and over, since the 
paper was written. Quite different responses 
had been obtained from hair-line cracks, 
from large inclusions, and so on. Dr. Desch 
had quite rightly emphasised the limitations 
of the supersonic instrument as an all-purpose 
instrument of inspection, but even in its 
present state of development, it was proving 
most useful in the hands of the investigator 
of internal soundness in steel forgings and 
castings, but it could not yet be uni- 
versally accepted as a specified method of 
testing. 

Mr. N. S. Brommelle said he represent- 
ed the aluminium industry, and asked 
whether the supersonic method could 
be used for the detection of pinholes in 
aluminium blocks, castings, and so on, as 
an assessment of porosity, and exactly how 
it could be used for that purpose. 

Mr. E. G. Stanford referred to some work 
that had been carried out in his aluminium 
laboratories, and said that in the application 
of the flaw detector a nearer approach had 
been made to the answer in the case of 
aluminium than in the case of the steel 
industry. He explained, by means of 
diagrams, the method adopted for the 
routine inspection of spars and extruded bar, 


and also illustrated the type of echo obtained. 
It had not, however, been found anything 
like so easy to get an.idea of the size and 
type of defects in cylindrical bar. He had, 
however, actually detected segregate in a 
cylindrical bar, and Dr. Hardy, who had 
been working with him on the metallurgical 
side, had expressed the view that the segre- 
gate detected was of the MnAl, type, a 
segregate which apparently always contained 
cracks. Actually, however, they were not 
quite sure how it was detected, but it defin- 
itely was detected, and he asked the views 
of the authors on this point. In the case of 
cast billets, there had been a considerable 
amount of trouble with porosity, which was 
overcome by the use of filters. There were, 
however, a number of types of cracking in the 
aluminium industry to which it had not yet 
been possible to apply the supersonic method. 
They were in things like T sections, where 
there was cracking in the root of the T, and 
it would be extremely valuable to the 
aluminium industry if Mr. Sproule could 
devote some attention to developing equip- 
ment which would search the first }in. 
Firestone in America had claimed to have 
done this, but had not stated how. It was 
stated in the paper that the results of the 
observations on steel must be regarded with 
a certain amount of reserve, and that infor- 
mation would be built up concerning danger- 
ous cracks on the basis of experience. He 
thought the aluminium industry could help 
a little here. Work had been done on steel 
rolls used in the aluminium industry, and it 
had been noticed that rolls which gave a 
deflection similar to a porous aluminium 
billet-—the case where there was difficulty 
in getting a good bottom echo—had a definite 
tendency towards cracking in a sort of mosaic 
pattern. He would be very pleased to make 
available to steel makers the information 
that had been collected. 

Mr. W. R. Yates said he would like to clear 
up one or two of the questions asked by 
those on the aluminium side. A technique 
had been developed, using “‘ Perspex,” in 
which the “Perspex”? was moulded and 
pressed on to the surface in the examination 
of round bars and curved surfaces. Usually 
the bar had been machined. The coupling 
medium was shale oil, which was placed 
between the surface and the “ Perspex,” 
and also between the “ Perspex” and the 
round bar. Although Mr. Stanford had 
spoken of castings, a great deal of work had 
been carried out on forged material in detect- 
ing hair-line cracks or segregations. The 
hair-line crack was only found by examina- 
tion perpendicular to the plane of the crack, 
and it was necessary to machine and grind 
the surface to make a reliable examination, 
because the examinations which had been 
done in the works on rolled material required 
filters. They had recently been examining 
with a frequency of 24 Mc/s on the 
rough surface, which was a great improve- 
ment. The use of filters increased the 
sensitivity of the apparatus, and though 
using a roughened material in the 
works, it was possible to get something 
which would still locate a small hair- 
line crack. 

Mr. W. G. Hesselwood said the most 
successful application of this apparatus had 
been on hair-line cracks. That was the first 
objective of the apparatus, and that objec- 
tive had been achieved, but it had since been 
found that other useful applications were 
possible. The two cases in which there had 
been a lack of success with the equipment 
were, first, in the examination of cast steel, 
including ingots, when the energy seemed to 
be dispersed by the inherent looseness of the 
structure, and, secondly, by reason of the 





known limitation of the equipment in not 


detecting defects less than about 0-5in. from 
the surface. These were the two fields which 
could usefully be explored. 

Mr. A. C. Rankin said that in using 
1} Me/s there was a tendency for the trans. 
verse waves to creep into the amplifier, and 
the result was that not only were there 
echoes from defects, but there were also 
transverse waves and bottom echoes due to 
these transverse waves. They could be 
differentiated by an experienced worker, but 
it was a point on which a warning should he 
given. As to the use of 2} Me/s filters 
in penetrating rough surfaces, the technique 
was one which depended purely on an elec. 
trical dodge, and work on the penetration of 
rough surfaces was now being carried out, 
not only by his firm, but also by the group 
responsible for this paper. There was an 
increased gain on rough surfaces, but if the 
exact operation of the “ filter ”—which 
acted both as a filter and also as a resonant 
circuit in the amplifier side—was not under. 
stood, the results were liable to lead to mis- 
interpretation. As to cast material, it 
appeared to him that it was not so much a 
limitation of the principles of supersonic 
testing in this case, as a limitation of the 
metallurgical requirements. In any cast 
material it was rare to find complete homo- 
geneity, and therefore it was necessary to 
learn how to ignore things which could be 
tolerated and how to find others which could 
not be tolerated. The work on castings was 
still going on. With regard to the system of 
successive reflections, it was clear that the 
Americans had had precisely the same 
difficulties that we had had. They did not 
seem to have got over the difficulty of 
requiring a smooth surface, and the amount 
of smoothness necessary was very much 
more than was practical in most cases. 
As. regards grain size, which had been 
mentioned, where the grain size was 
being kept within certain specific limits, 
it would be very difficult to use this method. 

The meeting then adjourned until the 
following morning, Thursday, May 2nd. 

(To be continued) 








The Greater London Water Area 


A REpoRT of the General Purposes Committee 
of the Metropolitan Water Board, submitted 
to a meeting of the Board on Friday, May 17th, 
says that copies of the proposals for a Greater 
London Water Area were forwarded to the 
Ministry of Health, to the local authorities and 
water undertakings within the proposed area, 
the Thames Conservancy and the Lee Con- 
servancy Board. A reply from the Ministry of 
Health stated that the interested local authori- 
ties which supply water had asked that no 
decision should be taken until they had had an 
opportunity to make representations to the 
Ministry. The Minister of Health therefore 
thinks it proper to await these representations 
before expressing any views on the Board’s 
proposals. The proposals, which were sum- 
marised in our issue of February Ist, pro- 
vide for the construction of new works and the 
reconstruction of existing works over the next ten 
to fifteen years and involve an expenditure of 
approximately £37} million. The Middlesex 
County Council has expressed its agreement 
in principle with the larger area proposed, 
subject to the consideration of a report from its 
consulting engineers as to details. The Metro- 
politan Water Board feels that the question of 
ensuring an adequate supply of water within 
the proposed Greater London water area is one 
of grave importance to the vast population 
affected, and holds the view that it should be 
the subject of an independent and impartial 
enquiry. It proposes, therefore, that the 
Minister of Health should be asked to appoint 4 
special departmental committee to enquire 
into the Board’s proposals and to make 








recommendations. 
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Atomic Physics and the Strength of Metals” 


By PROF. N. F. MOTT, F.RBS. 


ftp mechanical strength of metals is an 
extremely complicated subject, and the 
réle of the theorist is to take one model of 
the process—the one that seems most likely 
to approximate to the truth—and to follow 
out its consequences. Then it should be 
possible to devise some experiment to test its 
validity or otherwise, and if the theory stands 
the test to try ‘o use it to explain some of the 
more complicaved phenomena. Up to the 
present only limited progress has been made, 
and in the time available I can merely indi- 
cate to you the lines along which I hope that 
advances will be made in the future. 

I must first remind you of the idea, intro- 
duced by G. I. Taylor,’ by Orowan,? and by 
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FiG. 1—-TAYLOR DISLOCATION 

Polanyi® in 1934 of slip taking place through 
the motion of “ dislocations.”’ The idea is by 
now rather familiar and has been discussed 
in a number of articles.‘ Fig. 1 illustrates 
what is meant by a dislocation. The figure 
represents a crystal in which slip has taken 
place over a distance equal to the distance 
between the atom along the line CB, the 
vertical planes of atoms above and below 
the slip plane joining up again after slip has 
occurred ; from A to B there is a region, 
extending over a few atoms, where the planes 
of atoms do not join up. Such a region, 
surrounded by the resulting strain in the 
crystal, is called a dislocation. Perpendicular 
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FIG. 2—FORMATION OF DISLOCATIONS 


to the plane of the paper, a dislocation must 
extend from one boundary. of the crystal to 
the other. 

I do not know of any direct experimental 
evidence that slip occurs through the motion 
of dislocations ; we have, as is well known, 
strong theoretical reasons for believing that 
slip could not occur instantaneously along 
the whole of a slip plane unless the strain 
reached a value of several degrees (probably 
5 deg. or 10 deg.), which is far greater than 
that at which slip actually occurs. It is 

* Institute of Metals. May Lecture. May 22nd, 1946. 
Extract. 

1 “ Proc.,” Roy. Soc., 1934, [A], 145, 362. 

2 Z. Physik, 1934, 89, 634. 

3 Ibid., page 660. 

* Cf., for example, the reviews by Seitz and Read, 








therefore natural to assume that slip proceeds 
step by step across the crystal. But whether 
or not the motion of dislocations is the right 
conception, or the only possible conception,5 
to account for slip, it does provide a model, 
the consequences of which can be investi- 
gated mathematically, to see whether they 
are in agreement with experiment. 


Elementary theoretical considerations, 
then, give us the following starting points for 
a theory of strength :— 


(a) A perfect crystal, with no dislocations, 
should be very strong ; slip would not take 
place until a strain of several degrees had 
been applied. 

(6) An otherwise perfect crystal containing 
a few dislocations will be very weak, since 
dislocations may be shown to move under the 
influence of a small shear stress.® 

The strength of metals and the rate of 
flow, creep, and so on, will be determined, 
then, by two factors :— 

(i) The rate at which dislocations are 

formed. 

(ii) The resistance to their motion. 

I will discuss (i) first. First of all, it must 
be remembered that a dislocation is a long 
line of misfit, extending right through a 
crystal. The energy required to form a 
dislocation is difficult to estimate exactly, 
but it must be of the order of a few 
electron volts per atomic plane through 
which it passes. The total energy, for a dis- 
location extending across a crystal of size 
0:01 mm., for example, is of the order of 
10? e.v., and it seems to me absolutely out of 
the question that dislocations should be 
formed by the agency of heat motion alone ; 
the energies concerned are much too high.’ 

My own view of the way in which these 
dislocations are formed is as follows :—At a 
boundary between two crystals there must 
exist many points such as that shown in 
Fig. 2, where the positions of the atoms are 
shown in the lower crystal, but not in the 
upper one. Ifthe cohesive forces binding the 
two crystals together are nearly as great as 
those between planes of atoms in the body of 
the crystal, then the strain energy along an 
edge of this type will be nearly as great as 
that of a dislocation, and little energy will be 
required to form a dislocation there and to 
move it away in the direction shown by the 
arrow. 

If this view is correct, crystal boundaries 
are the source of dislocations; in single 
crystals boundaries between elements of the 
mosaic must fulfil the same réle. This 
hypothesis gives some indication of why 
polar crystals and intermetallic compounds 
are in general not ductile ; the condition for 
the formation of a dislocation is that cohesion 
across the crystal boundary shall give almost 
as’ much energy as cohesion within the 
crystal, and this will be the case only if all the 
atoms are in equivalent positions.® 

In most pure metals, however, the low 
strength of single crystals. suggests that 
boundaries, at any rate between crystals 
whose planes are inclined at a small angle to 
each other, provide a source from which dis- 
5 Compare an alternative mechanism proposed by 
W. L. Bragg, ‘* Proc.,”’ Phys. Soc., 1940, 52, 54. 

6 Cf. R. Peierls, ‘‘ Proc.,’’ Phys. Soc., 1940, 52, 34. 
The question of whether a limiting stress is required for 
the motion of a disiocation is one that requires further 


investigation, but the low strength of good single crystals 
suggests that this stress, if it exists, must be very small. 
7 Compare the article by Seitz and Read (loc. cit.), 
where the opposite point of view is put forward. 

8 It would be of great value to obtain an estimate of the 
energy of the crystal boundary ; a theoretical estimate 





locations can move under the influence of 
small stresses ; and in materials in which the 
crystal size is large we have to ascribe the 
high strength, not so much to the difficulty 
of forming dislocations (and hence to the 
properties of the grain boundary), as to the 
difficulty of moving them across the grains. 
The hypothesis was first put forward by G. I. 
Taylor® that the factor preventing the 
motion of dislocations is the presence in the 
crystal of internal strains; obviously, if 
strains of order o, exist in the material in 
random directions, then an external strain o 
of the order of o, must be applied to the 
whole specimen in order that the shear strain 
at all points shall have the same sign. 
Taylor suggested that the condition for the 
movement of a dislocation along a glide 
plane is that the relevant component of shear 
strain shall actually have the same sign at all 
points along the glide plane ; if it does not, 
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FIG. 3—STRAIN ROUND A SPHERICAL 
OCCLUSION 


the dislocation will come to rest at a position 
of equilibrium. 

Qualitatively, this theory leads to the con- 
clusion that the yield stress of a metal is of 
the order of magnitude of E oy, where E is 
the elastic shear modulus and o, the mean 
internal strain. 

G. I. Taylor made an attempt to account 
for the hardness of a work-hardened crystal 
in terms of strains surrounding dislocations 
which move a certain distance and then get 
stuck. I do not wish to discuss here whether 
or not some modification of this theory will 
ultimately appear tenable; probably the 
mechanism of work-hardening is too complex 
a subject to be considered satisfactorily in the 
present state of development of the theory, 
and I would prefer to confine my remarks to 
precipitation hardening, which seems to me 
much simpler. The outlines of a theory have 
already been given ;!° a precipitate of a 
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Fic. 4—MOTION OF A DISLOCATION 


material for which the atomic volume differs 
from that of the matrix will certainly intro- 
duce strains, of the type shown in Fig. 3. It 
is easy to see that the mean internal strain 
in this case is of the order of ¢f, where ¢ is 
the fraction by which the linear dimensions 
of the precipitated particle fails to fit, after 
it is changed by the compressing action of the 
matrix ; and f is the ratio of the amount (by 
volume) of precipitate to matrix. 

If, then, we set the yield stress Y equal to 
Gef (G=shear modulus), we see that Y 
does not depend, in this rather crude theory, 
on the size of the precipitates. This cannot 
be correct for very small precipitates ; after 
all, the individual dissolved atoms (e.g., 





® Loe. cit. 
10 N. F. Mott and F. R. N. Nabarro, “ Proc.,” Phys. 
Soe., 1940, 52, 86. 











is being made in my department. 
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copper in aluminium) must be centres of 
strain before they precipitate, and precipita- 
tion is unlikely to increase the mean internal 
strain ; but it will increase the mean length 
(A) over which the strain keeps a constant 
sign. In order to understand how this will 
increase the yield; we must remember that 
dislocations are long discontinuities threading 
a whole crystal, and must not necessarily be 
thought of as straight, or as moving forward 
all at once. In Fig. 4 I have sketched the 
form that a dislocation might have in a solid ; 
it will come to some position of equilibrium 
under the action of the internal stresses. 
Also, when it moves forward, it will do so bit 
by bit; a length of the order of A will move 
forward a distance of the order of A until it 
reaches a new position of equilibrium, as 
shown by the dotted line in Fig. 4. 

A dislocation must have a certain tension 
that is to say, its energy will be increased 
when it has a curved path such as that shown 
in Fig. 4. Up to the present it has not 
proved possible to calculate this tension ; 
if we denote it by 

T=V/a, 
where @ is the interatomic distance, it seems 
probable on general grounds that V is of the 
order of a fraction of an electron volt. For 
a curved dislocation such as that shown in 
Fig. 4, the curvature R at any point will be 
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Fic. 5—-YIELD STRENGTH AS A FUNCTION 
OF DISTANCE BETWEEN PRECIPITATES 


determined by the equilibrium between the 
tension and the internal stress : 

Oy Se line aos & > 
With our lack of knowledge of T, it is rather 
a matter of guesswork to give a magnitude 
for R; it may be between 10 and 1000 
atomic spacings. 

This leads to the interesting result that in a 
material such as a solid solution, where the 
sign of the internal stress changes within a 
few atomic spacings, the dislocation is too 
tightly stretched to be bent fully by every 
change of internal stress ; and lengths of the 
order of R, but not smaller, will move 
forward together. 

As regards thestress necessary to cause glide, 
therefore, we have to consider two cases :— 

(a) A> R: this is the case to be expected 
for precipitates a few thousand atomic 
spacings apart. Here we expect the yield 
stress to be of the order of the internal 
Stresses. Fg, 

(5) A<R: this is the case for solid 
solutions. Here the yield stress will be 
determined by the mean internal stress over a 
distance of length R; and this may be 
experted to be of the order of : 


since the stress wilf suffer R/A random changes 
of sign in this length. The expected depend- 
ence of yield stress on distance. between pre- 
cipitates or dissolved atoms (for a given 
amount of strain-producing material) is 
shown in Fig. 5. 

Becker" has given the following formula for 
the rate of flow of a metal under-a stress : 

{ (o—a,)? V) 

Rate=const. exp. "arr f 


where o, is the yield stress at very low 





11 Physikal, Z., 1925, 26, 919 


temperatures, and V is a volume which 
should be identified, as regards its order of 
magnitude at least, with the A* or R* of this 
paper, whichever is the larger. From 
measurements of the rate of flow and its 
dependence on temperature for singlo crystals 
of tungsten, Becker deduced that V+ was of 
the order of 15 atomic spacings. This is 
rather less than I would have expected on the 
basis of (4) ; but it is clear that a much larger 
value will preclude any temperature depend- 
ence of the rate of slip. It will be desirable to 
re-examine the experimental data in the light 
of the new theory of creep put forward 
recently by Orowan. 

This, then, concludes my very incomplete 
account of the theory of dislocations and of 
the attempts that have been made along 
these lines to account for slip, I have said 
nothing about the crystallographic direction 
of slip, a subject in which Professor Andrade 
has done so much beautiful work; this is 
because of the very rudimentary state that 
the theory is still in, so that we cannot yet 
attempt to calculate the slip plane. I have 
also said nothing about work-hardening, a 
subject where Sir Lawrence Bragg has 
recently made a fruitful suggestion about the 
yield stress of work-hardened materials, or 
about Dr. Orowan’s contributions on creep. 
What I have attempted to do is to show how 
this model of dislocations makes some 
definite predictions about the temperature- 
dependence of the yield stress of age- 
hardened materials, which ought to be 
followed up experimentally. 








The Goodwill Trade Mission 
to Egypt 


In November last the President of the Board 
of Trade appointed a Goodwill Trade Mission 
to Egypt, censisting of Mr. J. C. Hanbury- 
Williams (Chairman), Mr. John Brown, Mr. 
C. G. Morley New, Sir Wiliam Stanier, Mr. 
Harold Whitehead, Dr. W. T. H. Williamson, 
and Mr. R. A. Daniell. Its terms of reference 
were “to create goodwill, to foster Egyptian 
interest in the United Kingdom as a source of 
supply for both capital and consumer goods, 
and to strive to convince Egyptian officials and 


industrialists of the desire of United Kingdom | prepa: 


industry to satisfy the needs of Egypt and of 
their ability to do so, given reasonable time.” 

The report of the Mission was published early 
this week (H.M. Stationery Office, price 6d.), 
and makes several interesting observations of 
the present state of industry in Egypt, together 
with recommendations as to means of rendering 
assistance. Among the latter it is suggested 
that British industry might be able to give 
practical co-operation in the development of 
Egyptian industry by the supply of capital 
goods, the provision of technicians, and the 
participation in Egyptian companies. 

To assist Egyptian industry in the present 
situation, the Mission recommends visits by 
Egyptian industrialists and technicians to the 
United Kingdom to familiarise themselves with 
the big advances. made during the war years in 
production technique and equipment, and to 
discuss their requirements for new plant. 

The provision of British technieians for 
service in Egypt is discussed in some detail in 
the report, and the hope is expressed that the 
difficulties in the way of technicians residing 
in Egypt will soon be removed by the existence 
of more liberal establishment conditions. A 
recommendation is also-made that British firms 
which have agents in Egypt should now review 
their agency arrangements. The work of 
agents, it is suggested, will be made much more 
effective if principals. of British firms visit 
Egypt frequently. 

Dealing with labour matters, the report says 
that Egyptian workers show capacity to master 
quickly a mechanical operation, and suggest 
that. under close supervision and continued 
instruction there appears no reason why the 





output per man-hour should not reach a more 
competitive level. The Mission kept in mind 
the comparatively short experience of Egyptian 
industrialists in industrial management. As 
industrial development in Egypt is still in its 
early stages, there is inevitably a shortage of 
Egyptians with a long practical experience of 
management. The Mission expresses the 
opinion that reduction of costs can be obtained 
without reduction of wages, and that more 
experienced management may so increase man- 
hour output as to make both increase in wages 
and lower production costs possible. 

The establishment of a British Trade Centre 
at Cairo with a branch at Alexandria is another 
of the Mission’s recommendations, with the 
suggestion that it should be self-supporting, 
and should not be a British Government- 
operated enterprise. As Egyptians have found 
difficulty in getting into touch with suitable 
British firms when visiting this country, the 
Mission considers it desirable that there should 
be a widening of the facilities already given by 
the Department of Overseas Trade to assist 
foreign business men. 

The final section of the report deals with the 
technical training of young Egyptians in the 
United Kingdom, and the Mission was impressed 
by the number of Egyptian industrialists, holding 
executive posts in businesses, who had received 
specific education and training in the United 
Kingdom. This procedure, the report states, 
should be encouraged, and recommendations 
made are that in spite of the overcrowding of 
British colleges and technical mstitutes, every 
effort should be made to find room for selected 
young Egyptians eager to profit by attendance 
at such places ; and also that British firms with 
definite connections with, or interest in, 
Egyptian firms should undertake to employ 
suitable young Egyptians im their factories for 
a period of time sufficient to make these trainee- 
employees familiar, in a practical manner, with 
the work they would normally undertake on 
their return to Egypt. 








Stability of Suspension Bridges 


THe failure of the 2800ft. suspension 
bridge at Tacoma, U.S.A., during a violent 
wind storm a few years ago led to extensive 
studies which developed especially the matter of 
aerodynamic stability. The cause of the disaster 
appears to have been in the design rather than 
in the ferce of the wind. A new design now 
red by a committee of engineers retains 





the same length of span, but provides for stiffen- 
ing trusses of much greater depth and steel 
towers of more substantial construction, with 
the special aim of reducing vertical oscillations 
and the uplift or upward pressure of wind under 
the floor. In a paper for the American Society 
of Civil Engineers, Mr. D. B. Steinman states 
that the aerodynamic stability of any design 
can be charted and predicted, and that the 
coefficient of rigidity can be calculated easily. 
Rigidity and structural damping to assure such 
stability, both vertical and torsional, may be 
augmented in predetermined amounts by :— 
(a) Deeper stiffening trusses; (b) cable stays, 
tower stays, centre stays, and intermediate 
stays; (c) continuous construction; and (d) 
unloaded backstays. Rigidity and structural 
damping to resist torsional instability may be 
augmented similarly by :—(a) Using transverse 
diagonal stays; (b) a double system of lateral 
bracing ; (¢) increasing the torsional stiffness 
lof the towers; (d) raising the suspender con- 
nections relative to the centre of gravity of the 
‘section ; and (e) lowering the centre of gravity, 
as by the use of through trusses. Much has been 
said of using an open grating floor for the road- 
way to reduce vertical wind effect, but this 
plan may lose more in atmospheric damping 
‘than is gained in reducing aerodynamic in- 
stability. But a light floor construction, 
together with increase in section of trusses, 
may improve stability by a substantial amount 
ithat is easily calculated. For any given section- 
‘ratio of bridge, vertical and torsional stability 
‘for any specified wind velocity can be assured 
‘by providing suitable values of rigidity or 





) positive damping, or both. 
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: A Mobile 


\N large constructional and building sites it 
l is frequently very desirable to have available 
at short notice a crane capable of very high 
lifts or reasonably light lifts over a wide radius. 
It is often not economically possible to erect 





Excavator Crane 





cylinder oil engine and is transmitted through 
a hydraulic coupling and roller chain to the main 
shaft. Two rope barrel units are arranged in 
tandem. The first unit controls the hoisting 
rope and has a toggle operated band clutch 











such a crane, particularly if it is only required 
for a short period, and to fill this need Thomas 
Smith and Sons (Rodley), Ltd., Leeds, have 
now designed and built the mobile crane shown 
in the accompanying illustrations and drawings. 
This crane is mounted as a composite unit on 
the chassis of a lorry and is fitted with a jib 
30ft. long, which, by the addition of extra 
sections may be extended in intermediate 
lengths of 45ft., 60ft., and 75ft. to a total 
length of 90ft. By this arrangement the crane 
is given the full mobility of a heavy lorry and 
may be transported at short notice between 
distant working sites to be used for brief periods, 
under conditions not normally economical for 
the installation of a permanent crane having 
such a long jib. An additional feature is that 
the. crane can be arranged to operate with 
auxiliary equipment as a two line grab, a pile 
driver, or an excavator with navvy shovel, 
dragline or skimmer scoops. 

The load ratings of the various jib lengths are 
given in tons in the following table ; the figures 
above the heavy line are for a four fall hoisting 
line and those below for a.two fall line. 














Radius | 30ft. iib | 45ft. jib leone. jib | 75ft. jib | 90ft. jib 
feet eentres, eentres. | centres. centres.}| centres 
10 12 
124 10 
15 83 | 84 
174 : eae 7t rz) 
20 6} 6} 6 5 
25 54 5 4} 4 34 
30 4 3} 3} 2} 
35 3} 3 24 2} 
40 24 2 1} 
45 1} 1} 
50 l 














The superstructure of the crane, illustrated in 
Fig. 1, is fully revolving and rotates on a large 
diameter “live” ring of tapered rollers. It 
is held in position on the lorry frame by a 
central spigot and three heavy hook rollers, 
two at the rear and one at the front, In the 
main the lay-out of the crane machinery com- 
plies with the firms’ well- known standard 
practice. Power is supplied by a Fowler five- 


















FiG. 1-CRANE OPERATING WITH 30-FooT JIB 


connecting the barrel directly to the fluid 
coupling drive. By this arrangement the load 
is under the direct control of the hydraulic 
coupling and the engine at all times. The rear 
barrel unit is available for use when the crane 


junction with machine cut bevel-and-spur gears. 

All clutch and brake means of adjustment 
are placed in readily accessible positions and 
wherever possible all greasing is effected from 
grouped nipples. All the control levers are 
grouped before a comfortable driver’s seat at 
the front of the crane and the driver has a good 
view of all operations through large windows. 
A safe load indicator at the side of the driver 
gives audible and visual warnings and can be 
set to comply with the range of safe loadings for 
the various jib lengths. 

The crane has hoisting speeds of up to 135ft. 
per minute with single-line working and slewing 
speeds of up to one revolution in £0 seconds. 
These motions are controlled through the 
hydraulic coupling of the engine and the speeds 
can be modified according to the length of jib 
and loads lifted. 

As mentioned above the jib comprises a 
15ft. base and a 15ft. head section between 
which may be introduced up to four 15ft. 
sections to give a total length of 90ft. Each 
jib section is of fabricated rolled steel latticed 
construction and at each corner is welded a lug 
by which it is coupled by a high tensile steel pin 
to its adjoining sections. With each jib section 
is a pair of derricking rope stays with pin 
shackles at their ends. These rope stays are 
added or withdrawn to increase or shorten the 
length of rope between the main derricking 
pulleys and the jib head according to the 
number of jib sections in use. The engraving, 
Fig. 1, shows the crane at work with its 30ft. 
jib, and below the jib, lying on the ground, may 
be seen the extension’ sections. 

The oil-engine driven eight-wheeled lorry 
on which the crane is mounted was sup- 
plied by Fodens, Ltd., to the maker’s 
requirements. It has a frame built from 
18in. rolled-steel joists specially designed 
and strengthened at essential points for the duty 
it has to perform both in transporting the 
crane and supporting it under working condi- 
tions. As may be seen from the drawing, Fig. 3, 
the weight of the crane is distributed over the 
whole frame during transport. Under working 
conditions the weight of the crane is taken off 
the four rear wheels by retractable beams and 
hand-operated screw jacks. These jacks are 
set at the extremities of four rolled steel joists 
which slide in supporting brackets fixed across 
the lower part of the chassis frame. Fully 





is adapted for working with grabbing, pile 


extended, the jacks support the crane between 








FIG. 2—MACHINERY 


driving or excavating equipment. For this 
purpose the unit includes a band and separate 
relay clutches. Outside band brakes are 
fitted to each barrel. Power for slewing 
and derricking is transmitted by flat-plate 
fibre lined friction clutches working in con- 








overall height is 13ft. 





ARRANGEMENT 


13ft. centres. Their lengths of vertical adjust- 
ment are sufficient to overcome minor ir- 
regularities of ground upon which the crane 
may be set to work. 


When the crane is stowed for transport the 
6in. The method 
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which has been adopted for distributing the 
First, the tail weight 
of the superstructure is disconnected, by the 
removal of two pins, and moved on a trolley 
away from the crane towards the front of the 
lorry chassis. The wheels of this trolley run in 
guideways along the chassis frame, and pro- 
vision is made to anchor them during transport. 
The head and foot sections of the jib are coupled 


load is interesting. 


Company for 
Dee, of Glasgow University. 
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FIG. 3—ARRANGEMENT OF CRANE FOR TRAVELLING 


together with two long upper links so that it 
lies at an angle over the driver’s cabin. The 
main weight of the jib is carried by a substantial 
supporting frame integral with the chassis frame 
and set just behind the driver’s cabin. In full 
travelling order the overall length of the crane 
is 41ft. Qin., and its weight is 22 tons. 
Although the jib projects some 15ft. in front, the 
driver’s vision is in no way impaired. : 
Cranes of a similar type are also being con- 
structed with electric means of operation. In 
these cranes the lorry engine is coupled to a 
generator which supplies current to a motor 
replacing the oil engine power unit of the crane. 








The Betatron 


LaRGE financial grants for nuclear research 
have recently been made to the Universities of 
Manchester and Glasgow by the Department of 
Scientific and Industrial Research, and Sir 








20-MILLION VOLT BETATRON 


Edward Appleton, the secretary of the Depart- 
ment, has stated that the equipment to be 
provided under the. grants will be superior 


of these being of American manufacture, 
whilst the larger was built by Metropolitan- 
Vickers for use in their own research 
department. 

Some idea of the enormous size of the betatron 
which Professor Dee is to control may be gauged 
from the fact that the magnet system is to 
weigh 130 tons, compared with 3} tons for the 
magnet of the existing betatron. The latter 


is described as a 20 million-volt apparatus, 
implying that it accelerates the electrons to the 
same energy level as if a potential difference of 
20 million volts were used, and the resulting 
velocity of the electrons is very near to the speed 
of light. On the same basis of comparison the 
new betatron is described as a 200 million volt 
apparatus. 

In operation the electron acceleration is pro- 
duced in a vacuum chamber called a doughnut, 
situated between the magnet poles, and during 
the process the electrons execute several 
hundred thousand revolutions in the doughnut, 
travelling a distance of about 300 miles. A high 
vacuum must be maintained to prevent the 
electrons from colliding with stray atoms. At 
the end of the accelerating period, the electrons 
are allowed to spiral outwards on to a tungsten 
target and so generate a pulse of X-rays of high 
penetrating power. Hitherto, the most pene- 
trating X-rays artificially produced in Britain by 
British apparatus were those from the St. 





to existing apparatus of this kind anywhere 





Bartholomew’s Hospital million-volt X-ray tube, 


in the world. Perhaps the most outstanding 
item of this equipment is the betatron which 
is to be built by the Metropolitan-Vickers 
the use of Professor P. L. 
The betatron 
is a device for accelerating electrons to high 
energy levels for the production of X-rays 
of great penetration, and at the present time} The 200-million volt betatron which the com. 
there are only two in this country, the smaller 





which was designed and built by the Metropoli- 
tan-Vickers Electrical Company. The step from 
one million to twenty million volts means that 
the equipment as now existing in the company’s 
research department will have a much wider 
application in deep therapy treatment of cancer, 
radiography of metals, and nuclear research, 


pany is to supply to Glasgow University will be 
used for fundamental nuclear research. It 
is not directly intended for the production of 
atomic power, but at such high energy levels 
entirely new effects of vital significance in the 
study of nuclear problems will undoubtedly be 
observed. 

Two views of the existing Metropolitan- 
Vickers betatron are shown in the accompany- 
ing engravings. The magnet is built of 0-014in. 
silicon steel laminations and measures approxi- 
mately 5ft. long by 3ft. high by 3ft. wide, and 
its excitation current is provided by tuning its 
main coils to resonance at 150 cycles with a 
bank of condensers which handle more than 
1500 kVA and dissipate 6 kW of heat. Power 
for the circulating current (106 amperes at 
700 volts) is provided by a 50-cycle, three- 
phase, frequency tripling transformer, into 
which third harmonic distortion is introduced 
by saturation of the core, and the 150-cycle 
current of 50 amperes at 700 volts is drawn from 
secondary windings connected in open delta 
to remove the fundamental frequency. Thick 
walls are provided to protect operating personnel 
from the effects of the large output of X-rays 
(equivalent to the radiation from 3000 grammes 
of radium) obtained from the apparatus. These 
walls can be seen in the accompanying engrav- 








SCREENING WALL AROUND 20- MILLION VOLT BETATRON 


ings, and during the operation the enclosure is 
completed by a wall of 18in. thick barytes 
concrete bricks, which is moved up on a truck. 








“THe Mopret MeEcHanic.”—A new monthly 
magazine for the ever-increasing numbers of model 
makers has just made its appearance from the 
Drysdale Press. It is of the familiar quarto format 
and up to date in style. The Editor, Mr. Lawrence 
H. Sparey, speaks in his introduction of ‘ that 
backbone of model engineering—the locomotive,” 
but it is noteworthy that model aeroplanes, racing 
cars, and ships occupy a large portion of this first 
number, whilst several pages are devoted to the 
construction of an ambitious microscope, which 
can hardly be called model making, though it is a 
notable achievement of amateur engineering. 
Several pages are given up to drawings, one being 
for a model racing car only 17}in. long, but driven 
by @ petrol engine, whilst another gives details of 
an aeroplane with a tiny petrol motor moun 
right in the nose just behind the propeller. This 
new paper, which is entitled The Model Mechanic, 
is priced at 1s. 3d. 
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Petrol-Driven Industrial Tractor 





N the accompanying engravings we illustrate 

a new industrial tractor recently placed on the 
market by Lansing Bagnall, Ltd., of Isleworth, 
Middlesex. It is one of the smallest and most 
compact tractors of its type manufactured, but 
it has been designed to tow up to 25 tons trailed 
load on level ground, and to be manceuvred 
with ease in confined spaces. It is particularly 


suitable for handling material on trailers in 
factories, railway stations, dockyards, ware- 












with worm and differential drive, and is rigidly 
mounted on the chassis frame. Power trans- 
mission to the rear axle is through a specially 
designed Layrub double universal coupling, all 
articulation and axial displacement being taken 
by rubber trunnion blocks. An advantage of 
such an arrangement is that it requires no 
lubrication. 

The front axle is semi-elliptically sprung, with 
generous spring seating pads and a damping leaf 




















‘ 
TRACTOR OPERATING IN A LOCOMOTIVE WORKS 


houses, &c., and for towing or pushing heavy 
loads or vehicles. 

The tractor has a wheelbase of 3ft. 4in., 
under clearance of 6in., and a service weight 
of 30 cwt., including a heavy ballast weight. 
The turning circle diameter is 13ft. 4in., and 
the maximum draw-bar pull is stated to be 
2500 lb. It is normally fitted with pneumatic 
tyres, 18in. by Tin. front and 23in. by 7in. rear, 
but oversize wheels and tyres or solid tyres can 
be supplied. 


PoweER UNIT 


The power unit is a four-cylinder water- 
cooled Morris industrial petrol engine, which 
develops 20 B.H.P. at its normal rating at 
1600 r.p.m., with maximum torque of 792 Ib. in. 
at 1400 r.p.m. The engine is built as a unit 
with a single-plate clutch and three-speed and 
reverse gear-box, the whole being suspended on 
rubber mountings. Forward speeds, according 
to the gears engaged, can be varied from } m.p.h. 
to 10 m.p.h. Special attention has been paid 
to ensure adequate cooling. The design relies 
on thermo-syphon water cooling, combined with 
a large fan and radiator. Petrol consumption 
under normal working conditions is quoted as 
3 pints per hour. The carburettor is fed from a 
four-gallon tank by gravity. Ignition is by 
Lucas magneto and the electrical equipment 
comprises a 12-volt, heavy-duty battery, a 
Lucas dynamotor for starting and charging 
the battery, and the usual lighting equipment. 


CHASSIS FRAME AND TRANSMISSION 


The frame is entirely fabricated from steel 
sections by are welding. It incorporates a 
heavily braced front bumper plate, to protect 
the front wheels and the radiator and a 
similar rear bumper plate to protect the 
driver. Attached to the frame is a rear 
towing bracket, fitted with a quickly remove- 
able towing pin. Slinging hooks, spring-loaded 
to prevent rattle, are recessed in the front and 
rear mudguards. The floor plates and mud- 


guards are made from }fin. thick steel tread 
plate. 

‘As the vehicle is intended to be a heavy-duty 
one in every sense, the rear axle is of robust 
dimensions. 


It is of the fully floating pattern, 








in the springs to control the rebound. Steering 
is on the Ackerman principle, with a heavy-duty 
Marles double-roller and cam action steering 
box. This arrangement, together with a 16in. 
diameter spring steering wheel, which absorbs 
vibration and is practically unbreakable, helps 
to produce easy control. 

Braking equipment comprises Girling mecha- 





engine inspection and maintenance the bonnet 
lifts on a hinge and can be held open at an angle 
of 45 deg. by a pivoted stay. When greater 
accessibility is desired, the bonnet can be easily 
detached from the hinge and laid on one side, 
while the bonnet sides can be removed by un- 
doing three nuts and bolts, for decarbonising 
or major overhaul of the engine. Further 
maintenance assistance is given by the engine 
being easily removeable from the chassis by 
means of a lifting eye. For major over- 
hauls the ballast weight can be lifted from 
the engine frame by means of a hoist, the 
hook of which can be attached through a central 
hole in the weight. The high degree of accessi- 
bility attained can be readily gauged from the 
view reproduced herewith, showing the vehicle 
with its various covers removed. 

The design of this tractor shows that care has 
been given to produce attractive lines and finish. 
All surfaces are prepared with a rust-resisting 
treatment and the exterior is cellulose-sprayed 
and polished in an attractive combination of 
scarlet and black. 

There are one or two further points with 
regard to its operation which are of interest, 
and should not be overlooked. As the vehicle 
is small, it can readily be transported from floor 
to floor in a normal goods lift in a multi-storeyed 
building. The slinging hooks, already men- 
tioned, enable the tractor to be lifted by a crane 
on and off ships, or from quays into warehouses. 


.| In fact, all practical essentials would appear to 


have been combined in the vehicle. 








The Rating of Resistance 
Welding Machines 


A TECHNICAL committee appointed by the 
Resistance Welding Machine Section of the 
British Electrical and Allied Manufacturers’ 
Association has prepared methods of rating 
different classes of resistance welding machines 
which have been accepted by all manufacturers 
of this type of equipment who are members of 
B.E.A.M.A. It was originally proposed that the 
new methods of rating should come into effect 
on March Ist, but there has been a delay owing 
to the difficulties some manufacturers are having 

















































TRACTOR WITH BONNET AND COVERS REMOVED 


cally operated, internally expanding shoes in 
10in. drums, operated by pedal, and a hand- 
brake for parking. The brake cross-shaft moves 
in self-lubricating bushes and all fork end pins 
are spring-loaded. 


ACCESSIBILITY AND MAINTENANCE 


Accessibility and maintenance were given 
special study when designing this vehicle. For 





in obtaining new name plates on which the 
ratings will appear. It is hoped that these 
standardised methods of rating will assist users 
and electricity supply authorities in assessing 
the capacity of resistance welding machines, 
both in relation to the work they are required 
to do and the demand made upon supply lines. 

In addition to the customary data (such as 
name of manufacturer, serial number, &c.), the 
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minimum information which will be shown on 
resistance welding machine name plates in 
future is :— 
Spot and Seam Welders——(a) The nominal 
kVA, this being 50 per cent. of the short-circuit 
primary kVA on top tapping; (b) primary 
voltage ; (c) primary amperes, this being the 
short-circuit primary amperes on top tapping. 
Some manufacturers may add other information 
if they wish, either on the name plate or on data 
sheets supplied with machines or in instruction 
booklets. The secondary amperes and the 
minimum duty cycle will always be quoted to 
the user, although not necessarily on the name 
plate. 
Projection Welders.—The same information 
will be given on name plates for projection 
welders, as shown above for spot and seam 
welder, but since there are no shart-circuit con- 
ditions between the platens of a projection 
welder, the short-circuit primary kVA is 
measured with a solid steel block or section 
inserted between the platens, being equivalent 
to the total added thickness of the job for which 
the machine is designed, and having an area 
equivalent to the sum of the areas at the bases 
the maximum number and size of projections 
for which the machine is designed. 
Flash Butt and Butt Welders.—The name 
plates of these machines will show :—(a) The 
maximum kVA on top tapping when the 
machine is set up for welding a stated maximum 
area of steel stock ; (b) primary voltage. 








Tomorrow's Train* 





Durine the past twenty years, Diesel- 
electric locomotives have virtually supplanted 
steam locomotives for switching purposes, and 
they are being used increasingly for high-speed 
passenger runs and heavy freight service. The 
coal-carrying railways, the coal industry, and 
the steam locomotive manufacturers, however, 
have joined forces to meet the challenge of the 
oil-burning Diesel-electric engines. (The rail- 
ways use about a fifth of all the bituminous 
coal produced in this country.) Diesels are 
especially well suited for city operation, moun- 
tain hauls, and long runs at high speeds, and 
they operate more smoothly than the rod-and- 
piston assembly of the standard reciprocating 
steam engine. Diesels, moreover, are trending 
towards more compact engines, with improved 
reliability and lower maintenance costs. 

Steam engines, however, cost initially only 
about half as much as comparable Diesels, even 
though recent improvements have increased 
their cost substantially. Maintenance and 
repair costs for Diesels are usually held to be 
less than those for steam, since for the latter 
boiler inspection and running gear repairs still 
represent substantial items of expense. The 
comparison may not be valid, however, since 
most roads do not have as modern or well- 
equipped facilities for maintaining steamers as 
for Diesels. Roads which have well-organised 
shops and turning facilities incline to the belief 
that the availability and service performance 
of the most modern steam locomotives compare 
favourably with Diesels. The New York 
Central’s S-1 ran up nearly 53,000 miles in two 
months of service. This type of locomotive can 
handle heavy freight, as well as passenger traffic. 

Among the steam locomotive improvements 
now being widely adopted are overfire air jets 
to provide air to burn the volatile matter 
distilled from coal before it has a chance to 
become smoke, and a silencer to eliminate m 
and noisy blasts from the steam jets. ore 
complete combustion of fuel is possible with the 
improved air fidw: obtained in this manner. 
High-pressure boilers are being developed to 
increase efficiency and to reduce time spent on 
servicing. Poppet valves to admit steam more 
efficiently to the cylinders are another improve- 
ment. Increasing use of light-weight alloys and 
welded construction, and improved counter- 
balancing are steps in the trend toward greater 
power per ton weight; high-capacity water 
columns and coal chutes and mechanical lubrica- 
tion reduce servicing time at regular stops. 

__The turbine is one of the simplest, and when 





operated at a uniformly high rate, one of the 
most efficient methods of converting heat into 
power. A turbine geared directly to the driving 
wheels eliminates pistons and valvé gears, thus 
minimising vibration and track pound. The 
8-2 of the Pennsylvania Railroad—the first 
direct-drive steam turbine locomotive built in 
the United States—with a rail horsepower of 
6,500 will outperform a 5,400 H.P. Diesel at all 
speeds above 36 miles per hour. Another design 
on the way for this road, the Triplex developed 
in co-operation with Baldwin and Westinghouse, 
will employ two direct-drive turbines, geared 
separately to two trucks, together capable of 
producing 9,000 H.P., more than that produced 
by any locomotive in existence to-day. The 
Chesapeake and Ohio has under construction 
three electrically-driven locomotives powered 
by steam turbines, It is predicted that they will 
be cheaper to operate than Diesel-electrics, 
since they will be coal-fired. 

Six of the coal-carrying roads and three large 
coal producers are working with the Bituminous 
Coal Research group in a million-dollar project 
to adapt the gas turbine to American locomo- 
tives with coal as fuel. The gas turbine, the 
farthest departure from the reciprocating steam 
engine, will, when the problems involved in its 
adaptation are solved, offer serious competition 
to both Diesel and steam. . Powered by hot 
gases, and cooled by air it needs no boiler or 
water supply, is more compact than the Diesel- 
electric, and is expected to have at least twice 
the thermal efficiency of the standard steam 
locomotive. It combines the desirable operating 
characteristics of the Diesel-electric with the 
economy of coal as a fuel. Moreover, lubrica- 
cation and maintenance costs are expected to 
be substantially lower than for Diesels. 

A gas turbine locomotive burning heavy oil 
was used in Switzerland under limited wartime 
operating conditions with considerable success. 
Allis-Chalmers, DeLaval, General Electric, West- 
inghouse, and Elliott are all working to adapt 
this type of prime mover to the heavier American 
railway equipment. The coal-research groups 
are interested in overcoming the problems 
associated with using pulverised or colloidal 
coal under high pressure, such as the tendency 
of coal to slag at the high temperatures created 
in the combustion chamber. The pulverisation 
of coal has been improved, and a centrifugal 
arrangement has been developed*to clean the 
hot air of particles of ash over one-thousandth 
of an inch in diameter, which would cause 
serious erosion of the turbine blades. Alloys 
are already available for turbine inlet tempera- 
tures up to 1350 deg. F. When'the coal-burning 
gas turbine becomes a reality, perhaps an ideal 
form of locomotive power will have been 
attained. 








Post-War Planning in India 





PunsaB Hypro-ELEctTRic SCHEME 


THE Punjab is fortunate in having in the 
Himalayas and in the rivers that flow from it 
large water power resources estimated at 
roughly one million horsepower. The ultimate 
objective is to, harness one! resources by the 
construction of large-scale. hydro-electric 
schemes to cover the whole province with a net- 
work of supply lines so as to provide a plentiful 
supply of electricity, at attractive rates, not 
only for industrial development, but also to 
bring it within reach of and provide amenities 
for all classes, both in urban and rural areas. 
Owing to the high cost of selected grade coal in 
the Punjab, electricity produced by hydro 
electric power, in spite of long transmission 
lines that have to be laid, will be cheaper and 
more reliable than that obtainable from a grid 
system supplied by thermal plants. The only 
scheme of the type which exists is the Mandi 
hydro-electric scheme, which utilises a fall in 
the Uhl River diverted through a tunnel and 
pipe line from Brot, in the Mandi State, on to 
Shanan (Jogindarnagar). This plant is at present 
only capable of generating about 18,000 kW of 
firm electric power. Until, however, the large- 
scale hydro projects materialise the best use is 
proposed to be made of the power resources 


The five-year post-war development schemes 
of the Punjab, P.W.D., Electricity Branch, 
falling under this category consists of the 
Rasul hydro-electric oat Sialkot-Gujranwala- 
Lyallpur-Rawalpindi transmission and distri- 
bution projects; the Mangla hydro-electric 
scheme ; linking up Shahdara thermal power 
station of the Lahore electric supply under. 
taking with the Uhl river hydro-electric scheme ; 
the Jullundur-Ludhiana-Ferozepore  trans- 
mission and distribution schemes; and the 
addition of a pipe line with one 12,000-kW 
generating set, &c. at Jogindarnagar. 

These schemes are intended to increase tho 
power supply to the main grid to cope with the 
greatly increased demand which has occurred 
during the period of the war and which it was not 
possible to supply owing to shortage of plant 
and materials ; to supply electricity throughout 
large areas parts of which receive at present 
electricity supply from thermal stations at rela- 
tively high rates ; and to supply certain districts 
adjacent to the canal irrigated areas with power 
for tube well pumping so as to drain waterlogged 
areas and to bring these lands back under 
cultivation. 

The various projects are as follows :— 

Scheme No. 1.—This scheme provides for the 
construction of a hydro-electric power station 
at Rasul with two 11,000-kW Kaplan generating 
sets. These turbines will be the largest of the 
kind in the provinces, and possibly in the whole 
of India. 

Scheme No. 2: 
Scheme. i 
works of the Upper Jhelum canal, and it is 
possible to develop about 10,000 kW of primary 
power at this place with a fall of 30ft. 

Scheme No. 3.—This plan provides for the 
inter-linking of the existing Shahdara thermal 
station with the grid system in order to afford 
the advantages of correlated operation of 
thermal and hydro power stations. 

Scheme No. 4: Jullundur-Ludhiana-Feroze- 
pore Transmission and Distribution Project.— 
This provides for the replacement of existing 
33-kV line from Jullundur to Ludhiana by a 
132-kV line and erection of a new 132-kV line 
from Jullundur to Ferozepore. It also provides 
for the erection of a 66-kV line between Ludhiana 
and Ferozepore via Jagron and Moga and a 
single-circuit, 66-kV spur line from Ludhiana 
to Khanna. Step-down grid sub-stations of 
suitable capacity will be erected at all these 
stations. The scheme will also provide addi- 
tional gain of duplicate grid supply to the 
important towns of Kasur, Ferozepore, Moga, 
Jagron, and Ludhiana and afford maintenance 
facilities for the various sections of the trans- 
mission lines. , 

Scheme No. 5.—This scheme would provide 
for an additional pipe line and one 12,000-kW 
Pelton wheel generating set with associated 
switchgear at Jogindarnagar. 


Mangla Hydro-Electric 











The “ Cub” Two Cylinder 
Diesel Engine 


RECENTLY it was announced by Associated 
British Oil Engines, Ltd. (Home Sales), that 
the well-known “‘ Cub ” twin-cylinder oil engine, 
manufactured by Oil Engines (Coventry), Ltd., 
is now again available for sale and immediate 
delivery to all customers. During the war 
period, it may be recalled, this engine was in 
quantity production for the Royal Air Force, 
the Admiralty, the Ministry of Supply and 
other Government departments, and its suc- 
cessful operation under the most arduous condi- 
tions contributed much to the satisfactory 
operation of the various units with which it was 
installed. 

The engine, which was specifically constructed 
for marine propulsion service, is now available 
for immediate delivery for that purpose. It is 
also developed as an auxiliary for larger sea- 
going craft and can be supplied with suitable 
dynamos for power and lighting, air compressors 
for starting the main engines, and power drives 
for bilge pumps and winches. 

In order to meet a wide variety of industrial 
applications, it is supplied as a bare engine for 








7 From the Industrial Bulletin of Arthur D, Little, Inc: 


that can be more easily made available. 


direct connection to generators, pumps, cranes, 
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industrial tractors and other applications, and 
can be supplied with power take-off for vee or 
for flat belt drive. 

It has also been adapted for road traction 
purposes and when used in this field a three- 
speed and reverse gear-box incorporating a 
Borg and Beck clutch is supplied as a standard 
fitting. The engine is designed to meet the 
demand for a small diesel for vehicles up to one 
ton. 

For all the above applications the engine can 
be supplied at an extra cost with electric 
starting and lighting. All standard marine 
fittings can be supplied at extra cost, such as 
fuel tanks, stern gear, propellers, &c., while in 
the case of industrial applications, the standard 
extras include radiator cooling, tank cooling, 
and fuel tanks. 








Sando Bridge, Sweden 


During the war years there was opened in 
Sweden an arch bridge, claimed to have the 
longest concrete arch span in the world. This 
bridge, opened in 1943, carries a highway across 
the Angerman River, and is situated on the 
Stockholm and Haparanda road. The main 
span of this, the Sandé bridge, connects the 
western shore of the river with Sandé Island. 





office, by the contractors, Skanska Cement- 
gjuteriet A.B., of Stockholm. It cost about 
£335,000. 








The Junior Institution. of 
Engineers 


A LARGE number of members and guests 
were present at the annual luncheon of the 
Junior Institution of Engineers which was held 
in London on May 18th. Following the 
luncheon the toast of the Institution was pro- 
posed by Sir Peirson Frank, who spoke of the 
good work it was doing and the high esteem in 
which it was held by other similar bodies. He 
pointed out that during the war years great 
advances had been made in engineering science, 
and many valuable lives had been saved as a 
direct result of the co-operation between the 
engineer and the scientist. Inasmuch as it had 
been called an “ engineers’ war,” it was now 
more so an “‘ engineers’ peace,” and it was the 
duty of those in the profession to make available 
to the world at large the true amenities which 
accrue from the application of the engineers’ 
genius under conditions of peace. This trend 
was followed by Mr. L. 8. Atkinson in replying 
when, in one part ‘ef his speech, he pointed out 
that, although the financial gain may not be 





rhetoric, men of engineering and scientific know- 
ledge should be permitted to take positions 
amongst the highest executive of the Civil 
Service to give guidance in the best uses of 
scientific knowledge and advancements. For 
this reason it was contended a revised means of 
recruitment was needed if the best scientific 
brains were to be used in the national interest. 
In a few well-chosen words, Mr. P. W. Dunn 
toasted the guests, and suitable responses were 
made by Mr, C. V. 8. Bulleid and Mr. Percy 
Good. The health of the chairman was then 
proposed by Mr. A. C. F. Macadam, and the 
speeches terminated with a cordial vote of 
thanks to the toastmaster, Mr. W. A. Tookey, 
who for so many years has faithfully guided 
each president in the traditional practices 
observed at all such gatherings of the ‘“‘ Juniors.” 








Technical Reports 


The Electrification of Highland Agriculture. By 
C. A. Cameron Brown, B.Sc., M.I.E.E. The British 
Electrical and Allied Industries Research Associa- 
tion, Reference W/T9. Price 3s. net.—This report 
has been prepared primarily as an account of a short 
investigation carried out to determine to what extent 
the affording of electricity supplies to the area of the 
North of Scotland Hydro-Electric Board would call 
for new or modified researches to meet any special 
problems raised in the electrification of Highland 








proportionately great for the young engineer, 


farms. These matters are discussed and sug- 
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Thence the bridge is continued as a viaduct 
across the island and as a girder to the eastern 
shore, the total length being 3200 yards. The 
main arch has a span of 866ft., with a rise of 
130ft., is designed with fixed ends, and has a 
triple cellular box structure. Top and bottom 
slabs and outer and inner diaphragms are all 
12in. thick. On a width of 31ft. the depth of 
the arch is 8ft. 8in. at the crown and 14ft. Yin. 
at the springings. It is rather remarkable that 
the thickness at the crown is only one-hundredth 
of the span, a ratio considerably smaller than 
that of other similar bridges, as will be seen from 
the following table :— 











Date of | Span,| Rise/ | Thick 

Bridge. comple-| feet. span ness / 

tion. Tatio. span 

ratio 

Plougastel, France 1930 580 0-166 1/40 
Traneberg, Sweden 1934 592 0-149 1/60 
Esla, Spain 1942 672 | 0-296 1/47 
Sandé, Sweden 1943 866 0-149 1/100 














The deck of the arch bridge carries a roadway, 
34ft. wide, and two footpaths, each 4ft. wide. 
It is supported on three longitudinal girders, 
themselves carried on circular columns spaced 
at centres ranging from 39ft. to 49ft. On the 
eastern side of Sandé Island the roadway is 
carried across the Klockestrandsund by three 
girder spans of 133ft., 236ft., and 133ft. 
respectively. 

The concrete used for the bridge, which is 
illustrated under construction, is stressed to 
1550 lb. per square inch, and the steel to 
21,200 Ib. per square inch. The bridge was 
built for the Swedish Highway Board under the 
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direction of Mr. C. R. Kolm, chief of the bridge 





SANDO BRIDGE UNDER CONSTRUCTION 


and the young scientist, the ultimate satisfac- 
tion in achievement was a great compensation 
to those truly interested in their work. Pro- 
posing the principal toast, “Science in the 
National Service,” Sir Charles Ellis first paid 
tribute to the President of the Institution, Sir 
George Paget Thomson, and spoke of both his 
and his father’s great services to science and the 
world at large. At present, Sir Charles said, 
scientists and engineers have the world at their 
feet as never before, and it was up to them to 
prove that this trust was honoured; so far as 
the war period was concerned the scientists of 
this country could safely claim to have justified 
the trust in them. He said that there was a 
danger that scientists might be tempted to run 
rather than serve the nation, and people will 
not eventually tolerate such a project. Science 
should be kept in its proper place and should 
never attempt to become an administrative 
machine and Sir Charles contended that the 
toast should have been ‘‘ Science in Its Proper 
Place.” 

Responding to the toast, Sir George Paget 
Thomson said that during the war years science 
had of necessity been sold to the fighting 
services, and had fully justified itself; in the 
peace which now followed its task was to take 
its rightful place in the Civil Service. It was 
a harder task to satisfy the civil servant than the 
soldier and there was no doubt that there was a 
definite need for greater scientific understanding 
by the administrators of this country. As a 
soldier in war had to be trained in the scientific 
application and uses of his weapons so should 
the Civil Service be trained to obtain the best 
from the resources at its disposal. Sir George 
agreed that scientists should not attempt to run 








the nation ; but as nature does not respond to 

















gestions made for dealing with them experimentally. 
At the same time, the report has been broadened to 
put forward a constructive view of the special 
possibilities presented by the availability of elec- 
tricity in these and similar areas. In this way the 
report presents, to some extent, a sequel to report 
Ref. W/T2, “‘ A Critical Study of the Application of 
Electricity to Agriculture and Horticulture,” as 
well as a summary of work done by the E.R.A. 
since this report appeared and an indication of its 
various lines of application. Particular attention 
has been paid to crop drying in its various forms, 
which is an outstanding need in the Highlands, to 
improving the standard of milk production, and to 
simplifying the working of the farm buildings. 
The needs of the crofter have been considered and, 
in view of the impracticability of complete mechan- 
isation of each croft, the mechanism of communal 
operation of group machinery has been suggested. 
The possibility of intensive poultry and _ horti- 
cultural production for the more advanced crofter 
has also been éxamined. For lack of knowledge 
of the possible market conditions, or economic 
position generally, no attempt has been made to 
build an economic balance sheet, the author being 
content to indicate, in each case, the possible 
mechanism of production. 





A Trial Sampling Survey of Domestic Supply 
Conditions. By G. E. Barrett, B.Sc., M.I.E.E., 
and W. A. Pridmore, B.Sc. Report Ref. K/T119. 
The British Electrical and Allied Industries 
Research Association. Price 3s. 6d.—This report 
has been prepared to pave the way for large-scale 
application of sampling in the field of electricity 
supply for domestic purposes, part of which field 
has been covered by a previous report, Ref. K/T113. 
It describes an actual sampling survey, in which 
the work of interrogating the consumers selected 
was carried out by one of the authors, who is a 
trained statistician. The results are presented in-a 
form which will enable supply authorities to make 
sirnilar surveys with their own staff. : 
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INCENTIVES AND HUMANITY 


THE controversy on the Government’s 
nationalisation proposals for the iron and steel 
industry has tended to divert attention from 
certain other aspects of the reports on that 
industry by the British Iron and Steel 
Federation and the Joint Iron Council. In 
the Council’s review of the present state and 
future prospects of the ironfounding industry, 
for instance, there occur again and again 
references to the shortage of skilled workers, 
and, a matter for at least as grave a disquiet, 
to the fact that the industry, like coal-mining 
and certain others, is failing to attract a 
sufficient number of apprentices. Moreover, 
the trouble is clearly not wholly connected 
with working conditions, for it affects 
mechanised, partially mechanised, and job- 
bing foundries alike, so that, to quote from 
the report, “‘ the very nature of foundry work 
is the fundamental factor to be faced.’’ The 
classic method of dealing with such a situa- 
tion would be to offer higher wages, whilst 
at the same time improving amenities. Yet, 
even neglecting the important economic 
factor therein involved, recent industrial 


experience suggests that such methods might 


For even in 


>>| cultural peoples who live on and by the work 


those other industries which are suffering 
merely from a temporary shortage of labour 
and have no fears of an insufficient supply 
in the future, increases of wages and higher 
“rates for the job” have done little to in- 
crease productivity. Higher earnings, in fact, 
seem to have lost some of their power, either 
to attract labour or to stimulate production. 

The fact of the matter may be that the 
offer of higher wages, whether to draw labour 
into an unpopular type of work, or, in the 
form of “‘ payment by results,”’ to enhance 
output, is only at its most effective when 
wages are low in relation to the cost of living. 
As Mr. Hyde, production manager, pointed 
out in a recent lecture at the Fraser and 
Chalmers Engineering Works, those agri- 


of the fields have no further need of incentive 
to hard work and production than the realisa- 
tion that failure of the crops means at the 
best want and at the worst starvation. But 
in a highly industrialised country and where 
wages have already risen so far that they 
easily cover the costs of ail necessities, and 
when even unemployment does not hold out 
any terror of starvation, the offer of still 
higher wages to spend merely on comforts 
becomes progressively less and less effective 
as an incentive to hard work. The offer, 
indeed, then begins to be based on a some- 
what low estimate of human character. For 
it appeals only to cupidity; and, it can 
justifiably be added, it may, by teaching the 
men that managements think in terms only 
of money, encourage them in their turn to 
seek only monetary rewards for higher 
outputs. It is worth while therefore con- 
sidering whether alternatives exist. Apart 
from extending commissions to certain 
members, few forms of payment by results 
have made much headway amongst engi- 
neering staffs, and recognition is seldom 
accorded even to overtime work. Members of 
staffs, then, must experience incentives to hard 
work other than a mere desire for increased 
pay. Though they are not wholly unconnected 
with hopes of a “ rise,”’ these incentives are 
derived more directly from those equally 
human, but more praiseworthy emotions that 
we label ‘‘ team spirit,” “loyalty,” and “‘self- 
respect,”’ and the indefinable urge to do a 
job properly if it is to be done at all. Are 
such human qualities only to be found 
amongst the staff? Are not craftsmen 
activated by just the same spirit in the 
works? How, then, are those personal 
incentives to effort aroused? It is given 
only to relatively few to desire to carry 
the responsibilities that are associated with 
work on the staff. Yet it is a commonplace 
of human nature, the well-spring of the 
creation of clubs and associations, that men 
desire to form a part of and to have some 
influence upon an organisation created for 
some specific purpose. It was, amongst 
others, that quality in human nature—not 
compulsion, which was almost wholly ineffec- 
tive—that made a conscripted Home Guard 
possible. For in that unpaid force each man, 
whilst consciously contributing to a fine 
purpose, was able, by his particular skill in 
marksmanship, bombing, fieldcraft, gunnery, 
smartness in drill, or even humour in grumbl- 
ing, to gratify and to know himself esteemed 
for his own individuality. He found that 
gratification so sufficient an incentive that 
he was ready to undergo many discomforts 


irritations to retain it. Is there not food 
here for the thought of managements ? 
Welfare work, improved sanitary arrange. 
ments, works canteens, ‘‘ music-while-you- 
work,” rest rooms, air-conditioning, and 
other improvements certainly help to make a 
shop more pleasant to work in. But it is, we 
believe, easy to overrate their importance, 
For at best they are too coldly directed 
towards improving health and too indiscri- 
minately applied to all within the works to 
meet many of the human problems of a 
modern factory. Recreation clubs and works 
societies are, too, undoubtedly valuable ; but 
they relate to leisure hours and have only an 
indirect effect upon the atmosphere of the 
works itself. To quote again from Mr. Hyde : 
‘“*Man is an emotional creature. He never 
has and never will live by the pure, but rather 
bleak light of reason. He decides questions 
of right or wrong for himself by the use of 
his emotions ; he then whips reason in at 
his heels to provide him with a rationalised 
frame for his decision.” It is such a creature, 
infinitely variable in his moods and desires, 
that managements have to attract tothe works 
and have to encourage to high productivity. 
It is, we believe, part of the job of manage- 
ment to recognise that fact more completely. 
Besides encouraging the development of 
team spirit amongst this human material, 
it is desirable to acknowledge and provide 
in some way outlets for individuality. 
In this way may be created an incentive 
to productivity that is not solely nor even 
mainly connected with cupidity, but, like 
that which activates the staff, is based upon 
higher and more praiseworthy qualities. 


Production and the Worker 

DURING recent months many speeches have 
been made and articles written upon the 
subject of the great opportunities now avail- 
able to the industry of this country in the 
world’s markets if it can rapidly resume the 
production of goods to the high standard 
expected of British manufactures. The 
Government, unions, and the Press have gone 
to some lengths to impress this fact upon the 
public, and to show it the necessity of grasp- 
ing this opportunity before it is too late. At 
the same time many industrialists are stating 
in public and in private that the workers are 
apathetic and are producing far below their 
real capacity. Sir Frederick Bain, to quote a 
single instance, said at the annual meeting 
of the F.B.I. in April last : “ There is to-day 
a degree of apathy throughout the country 
which can be dissipated only by a courageous 
and imaginative lead from the Govern- 
ment.... The people of this country must 
know the facts. They must know the reason 
for the effort needed, and they must under- 
stand the objective. Nothing will happen 
until they do. But when they do, things will 
happen, if the leadership is right.” 

The plaint of employers that men are 
not working to their full capacity is 
an old one, for it probably dates back 
at least to the earliest days of the indus- 
trial era. It is at present reinforced by 
a natural tendency to compare the effort 
expended by workers during the war 
years when the country was fighting for 
its very existence with the normal pace 
of peacetime production. The position 
was further complicated until recently 
by the effect of the Essential Work Order, 
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the naturally lazy man who will always 
be prominent at such times, and needs 
no inducement to shirk hard work. It 
must, in fairness, too, be remembered, when 
judging such complaints, that the majority 
of men have a degree of self respect which, 
under reasonable working and wage condi- 
tions, makes them willing to give a fair return 
totheir employers. It is, no doubt, the results 
of six years’ strain under war conditions and 
the perhaps rather slow readjustment of many 
men returning to industry that has had in 
many works a very disturbing effect upon 
production, This factor does not always 
receive the consideration it should get. In 
discussing the subject with many employers, 
we have found, in consequence of the variable 
effects of these and other influences, that 
their experiences and opinions vary to a con- 
siderable degree. On the one hand, there are 
employers who can show that, using the same 
tools and plant on exactly the same work, the 
output per man-hour in this country is 
greatly beiow that in the United States ; 
and, on the other, there are employers with 
no complaints, who maintain that every man 
is pulling his fair weight, and that output is 
comparable with that of any of the war years 
and fully up to expectations. It does seem, 
however, to be a majority opinion that pro- 
duction is below that which may be fairly 
expected, and on the occasions of our visits 
to works we have had opportunity to confirm 
the undesirable fact for ourselves. It is 
evident that if this state of affairs were to 
continue much longer, our overseas markets 
and goodwill might be irretrievably lost, and 
our standard of living would then have little 
chance of revival. 

Although the increasing export figures are 
comforting to some degree, we think, with 
Sir Frederick Bain, that given the right 
encouragement the workers of this country 
could, without undue effort, do much to 
improve them to their own ultimate benefit. 
In such a matter, is it too much to ask the 
trades unions to give more enthusiastic 
support to industrial leaders and the Govern- 
ment than they seem to have evinced so far ? 
At present the shortage of consumer goods 
limits spending power, and money has lost 
many of its attractions, so that increasing 
rates of pay and reduced hours of work 
have lost some of their value as incen- 
tives—a subject. discussed at greater length 
in our preceding article. Taxation, too, 
although reduced, still remains at a high 
level, and does not encourage the average 
working man to—as he puts it—‘‘earn more 
te pay more back to the Government.” What 
seems to be needed therefore is an education 
that would come most effectively from trades 
union leaders to teach men their responsi- 
bility; to prove to them that, until they 
produce more goods to satisfy the essential 
export markets—which must at present take 
precedence over the home market for econo- 
mic reasons—their own direct demands 
cannot possibly be met; and to show them 
more clearly that the more they produce of 
their own particular class of product, the 
quicker will they be able to procure those 
other things that they desire. Men should 
be shown that the level of taxation itself is 
indirectly affected by restricted production, 
and that its reduction is a matter that lies 
partly in their own hands. The recent 
removal of the Essential Work Order from 
engineering factories may do much to relieve 








them of the more lazy workers, who set a bad 
example. Ifthe Government, backed by the 
unions, could convince the rest that their ulti- 
mate standard of living depended upon their 
present productive rate, little more would, 
we believe, be heard of low productivity. 








Literature 


Industrial Research and Development. By Sir 
Frank HEATH and Mr. A. L. HETHERING- 
TON. London: Faber and Faber. 1946. 
Price 25s. 

IT is a fairly safe guess that 90 per cent. of the 

people who talk about research know next to 

nothing about it. Here is a book, if only 

they will read it, that will put them right ; a 

book written by two men who do know what 

they are talking about. Here there are no 
rhetorical flourishes, no House of Commons 
vapours, but clear matter-of-fact statements 
about what the United Kingdom has done and 
is doing in pursuit of industrial research and 
development. Here will not be found mis- 
leading and uncritical comparisons between 
money expended and ‘people employed in 

America and Great Britain, nor are there any 

jeremiads and lamentations, but rather 

logical arguments, a proper appreciation of 
what industrial research is, and a far from 
depressing picture of what has been accom- 

plished in this country. We might say in a 

few words that it is a buoyant book, full of 

hope and encouragement. At the same time, 

a very factual book, which, if kept up to date 

by successive editions, will be a perennial 

source of reference. 

It opens with a series of articles of varying 
length and unequal merit on two dozen 
productive industries. These are preceded by 
a short introduction, in which the following 
passages occur :—“ Self-depreciation is one 
form of the under-statement to which we are 
addicted, and it is encouraged by the greatly 
advertised achievements in other countries, 
and especially by their estimated expendi- 
ture on industrial research. The indus- 
trialists of this country are consequently 
pictured as sitting with folded hands, waiting 
for the clouds to roll by. This is not so, for 
individual firms, both in the basically craft 
industries and in those based essentially on 
science, had for many years before World 
War I conducted successful research, and 
they needed no missionary efforts on its 
behalf ’’; and “‘ It is, in our view, ludicrous 
to think that the methods employed in 
America, for instance, with a home market 
three times the size of ours, are likely to 
solve the problems of British industry. Nor 
is a Procrustean bed, into which the indus- 
trial body politic of this country should be 
fitted, a form of utility furniture likely to 
meet our future needs.’’ Those two quota- 
tions, with which we are in whole-hearted 
agreement, foreshadow the tenor of the 
pages that follow. Each of the articles 
reviews the origin and development of the 
industry with which it is concerned and ends 
with notes upon the research, private or 
co-operative, that has helped it on its way. 
Without claiming that there are no black 
pages, no dark spots, in this survey, it may 
be said that, taken by-and-large, the authors 
show that industrial research has, in one form 
or another, been pursued for many years. 
Thus, of the electrical industry they are able 
to write: ‘‘ The leading firms of the country 
not only undertake important laboratory 
investigations, but translate into a practical 
and commercial form the new devices con- 
ceived by scientists.” In other industries— 
glass, for example—Great Britain has been 
the pioneer of important developments. 
Many people have been taught by skilful 











propaganda to believe that German optical 
glass is the best in the world. That was so 
at one time, but now it can be asserted in 
good set terms that the quality of British 
glass as estimated by homogeneity, isotropy, 
and transparency, is not surpassed by that of 
any other country, and, furthermore, that 
owing to the discovery in the early months of 
the late war of a large deposit of very pure 
sand at Loch Aline, in West Scotland, this 
country has the best sand for optical glass 
that the world can show. 

The same foreign bias which put British 
glass into disrepute for so long may still be 
found hampering our scientific instruments 
industry. Of this our authors write: 
“ Largely due to the prestige enjoyed in the 
past by well-advertised foreign instrument 
makers, the impression is still widely held 
that British instruments are not good 
enough to meet modern conditions of use. 
In fact, some of the leading instrument firms 
find it a good plan to get their instruments 
used abroad in the first instance, and by this 
means secure the confidence of technicians 
here.... The inferiority complex is of com- 
paratively recent origin and, though far from 
justified in many directions, is unfortunately 
widely prevalent. All this needs changing, 
and a feeling of ‘winning’ created, with 
justification behind it. Self-complacency 
needs eradication in quarters where it exists, 
but it is equally important to realise the 
successful endeavours, not only in the distant 
past, but those of to-day.” 

Let us take one more example from many 
that present themselves. The iron and steel 
industry is one that has suffered from a great 
deal of criticism. Of it, our authors write 
“There is no major world industry that 
owes to Great Britain more in the way of 
scientific and technical advances than the 
iron and steel industry. ‘In the steel 
industry every great invention had its origin 
in Great Britain.’ That tribute was paid by 
Charles Swab, probably the greatest iron- 
master of the past generation and at the time 
head of the greatest steel company in the 
world.” This great industry carries oh con- 
tinuously under the organisation of the British 
Iron and Steel Research Association investi- 
gations into all problems associated, not 
only with the science of the ferrous metal, but 
with the technology of the industry. To this 
Association the Iron and Steel Federation has 
undertaken to subscribe as much as one- 
quarter of a million pounds sterling a year. 

Here we must leave a section of this 
volume which we have found of absorbing 
interest. There are, as we have said, inequali- 
ties; some of the essays appear to have 
suffered from the need of compression, and 
in some cases there is too much generalisa- 
tion. Nevertheless, there is not a page out 
of the 186 that it occupies which is without 
something that should be widely known. 

Part II is entitled “‘ Research for the Com- 
munity.” It covers such subjects as building 
and timber, food preservation, the laundry 
service—how many people know anything 
about science in the wash-house ?—and a 
group of subjects under the general title 
“‘ Communication Services.” Here, amongst 
ships, and aeroplanes, and radio, we find 
railways. They are only given some six 
pages, but the author of those pages shows an 
understanding of what railway research is 
that is all too rare. ‘“‘ It is sometimes said,” 
he writes, “‘ that the railways have been slow 
in undertaking research, and it is, of course, 
true that few of them have so far set up a 
separate and distinct research department. 
There are, however, reasons for this, many of 
them connected with the difficulty of central- 
ising work arising in many different depart- 
ments and in widely separated parts of the 
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country. Behind an apparent disregard of 
scientific investigation and study, the history 
of railways over the past fifty years shows a 
continuous record of technical development, 
as distinct from research.... The technical 
progress has in fact been great, and in any 
case a very large amount of this work, how- 
ever it is described, must necessarily be field 
work as distinct from purely laboratory 
investigations.” People who prose about 
research work are too apt to forget that the 
final test of all technological research is, 
will it work? That is true of railways in 
an exceptionally high degree, but there is no 
industry in which it is not true in some 
degree. There are many problems that cannot 
be solved wholly in the laboratory—pre- 
eminently problems of maintenance of loco- 
motives and rolling stock—and their solution 
is just as worthy to be called research as the 
investigations of the works chemist. But it 
cannot be fairly said that our railways have 
been negligent of pure research. A labora- 
tory was opened at Crewe over eighty years 
ago, Derby enjoys a reputation for work on 
lubrication, Swindon has had its private 
locomotive testing plant for years and, had 
not the war intervened, the Rugby plant, on 
the advocacy of which Sir Nigel Gresley 
spent so much energy, would have been in 
existence and use before this. Moreover, the 
railways have chemical and physical labora- 
tories, employ the resources of the N.P.L. on 
special investigations, and, owing to the 
enormous range of materials they consume 
are in constant touch with the research 
departments and associations of numerous 
industries. “It has only been within fairly 
recent years,” write our authors, “ that 
research has been thought of as something 
separate from, and additional to, normal pro- 
gressive thinking and experimentation, and 
if the railways have been slow to adopt a 
modern lay-out for research, it is partly 
because they have felt it unnecessary to adopt 
a new name for a practice that has continued 
quietly without publicity for many years.” 

We have exhausted the reader’s patience 
with this review of the first two-thirds of a 
notable book. The remaining sections are 
devoted to excellent accounts of Government 
research stations and to the work of inde- 
pendent institutions like the universities and 
the learned societies. Apart from several 
useful appendices, the volume ends with a 
chapter discussing the General Factors 
Affecting Industrial Progress—matters like 
patents and taxation, standardisation, design, 
and personnel. 

If in this review we have dwelt particularly 
on the achievements of research in Great 
Britain, it is because we feel very strongly 
that more than enough has been said about 
defects. British industrialists are galled by 
the never-ceasing application of the spur. 
It was time that someone in authority spoke 
a good word for them and showed that they 
are not as bad as they are made out to be. 
The inferiority complex is usually associated 
with deplorable results; even an excess of 
confidence is to be preferred. As our authors 
very sagely say, a “‘ feeling of winning ”’ must 
be created. Their work will do much to 
foster it, to discount captious criticism, and to 
encourage the growth of a more buoyant spirit. 








Obituary 


ERNEST RICHARD DOLBY 
ENGINEERS in many places, particularly 
those of the older school, will learn with 
regret of the death of Mr. Ernest Richard 
Dolby, which occurred at his home at 21, 
Henderson Road, Wandsworth Common, 
S.W.18, on May 16th. 





Mr. Dolby, who was born in Liverpool in 
1861, was educated at the Leeds Institute, 
Yorkshire College, and Leeds University. 
His apprenticeship was served at the works 
of Hudswell, Clarke and Co., Ltd., locomo- 
tive builders of Leeds, and after passing 
through the shops and drawing-office there, 
he was sent out alone, at the age of twenty- 
one, to Portugal to supervise the erection of 
three locomotives. He remained there for 
six months, and subsequently carried out 
similar work in Ireland and Holland. He 
gained a Whitworth Scholarship in 1885. 

In the early part of 1888 Dolby joined the 
staff of the late Mr. J. A. Timmis, M. Inst. 
C.E., of Westminster, and was there engayed 
principally on work connected with the elec- 
tric lighting and braking of trains. In 
August, 1889, he set up on his own account 
as a consulting engineer, and since then, as 
senior partner in the firm of Dolby and 
Williamson, has specialised in consulting 
work for public institutions, hospitals, 
factories, and large office buildings. 

Mr. Dolby joined the Institution of Civil 
Engineers in 1888, and he was also a member 
of the Institutionof Mechanical Engineers. He 
was @ Past- President of the Whitworth Society 
and for the first ten years of that Society’s 
life he served as its secretary. He showed an 
active interest, too, in the work of the Insti- 
tion of Heating and Ventilating Engineers. 

Other facts about Mr. Dolby’s long career 
in the engineering profession which it is of 
interest to recall are that he was secretaire- 
rapporteur at the International Railway 
Congresses in London in 1895 and Washing- 
ton in 1905. He also acted for the Board of 
Trade as one of the jurors at the Interna- 
tional Exhibition in Brussels in 1910. His 
literary work dealt mainly with heating and 
ventilation, and hospital engineering. At the 
Chicago Exhibition of 1893 he served as a 
special commissioner for THE ENGINEER. 





EDWARD COCKBURN GREIG 

WE regret to have to record the death, on 
May 13th, of Mr. Edward Cockburn Greig, 
who, until his retirement early in March, 
occupied the position of chief labour super- 
intendent of the United Steel Companies, Ltd. 
Mr. Greig was born on December 12th, 1877, 
was educated in Glasgow, and in May, 1898, 
was brought from Wishaw by the late Mr. 
James Henderson to be chief chemist of the 
Frodingham Iron and Steel Company. In 
1907 he was appointed mill manager at 
Frodingham, later becoming steelworks 
manager. About this time he began to take 
a keen interest in labour problems, both 
locally and nationally, and in March, 1922, 
he went to the then head office of the United 
Steel Companies (Steel, Peech and Tozer, 
Ltd.), Sheffield, to serve as labour manager. 
In January, 1925, he was appointed works 
manager of Steel, Peech and Tozer, Ltd., 
and in 1929 he became chief labour superin- 
tendent of the United Steel Companies. 

Mr. Greig became a member of the then 
Iron and Steel Trades Employers’ Association 
in 1919, and for a long time acted as chairman 
of the wages committee. He was later a vice- 
president and chairman of No. 3 division of 
the Association. He was also a member of 
the Iron and Steel Institute. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


ENGINEERING NOMENCLATURE 
Sir,—An abbreviation which is coming into 
use, especially in the U.S.A., is p.s.i. and p.s.i.a., 
for pounds per square inch and pounds per 
square inch absolute respectively. 





In the first instance a ready-made symbol 





suggests itself, namely, the Greek letter psi (¥), 
and in the second instance, psi-alpha (ja), 

I use these symbols in my own writings on 
steam matters, and I find it saves much time, 
and I suggest that these contractions might be 
usefully adopted as a standard nomenclature, 

Cc. J. McNavcur, 
Editor, Text-book Department, 
International Correspondence 
Schools, Ltd., 
April 30th. 


TECHNICAL v. PRACTICAL TRAINING 
FOR ENGINEERS 


Sir,—I write to express my appreciation and 
to endorse the views of your correspondent, 
C. G. Watson, on the disparity of recognitions 
accorded to men who are engaged on practical 
engineering, compared with the status arrogated 
and enjoyed by men of academic qualifications, 
I am fortunate in that I have never lost touch, 
and opportunity of observation, of craftsmen 
engaged on their craft, and I acknowledge an 
indebtedness to many excellent men, who, with 
no claims to prominence as technicians, have in 
many ways revealed to me the refinement and 
dexterity with which they can devise, construct, 
and manage engineering equipment, and, above 
all, as adepts in the use of tools. I consider it 
distinctly unhealthy that such men should be 
deprived of appropriate recognition within the 
profession of engineering. It appears that one 
set of men can gain entrance and prominence in 
the profession by a more or less leisurely and 
certainly indulgent progress through a college, 
while others who mistake the workshop door 
for the main entrance can only hope for toler. 
ance as helots, however gifted. I submit there 
is a case for investigation by a responsible body 
of institutional standing into the professional 
decline of engineering craftsmen. I agree with 
the view that the institutions should broaden 
the basis of their membership by devising 
appropriate grades which would permit such 
men to enjoy their right to the title of ‘‘ Engi- 
neer,”’ and deprecate the growing tendency of 
undiscerning academicals to consider skilled 
tradesmen as merely untutored labourers, 
instead of artists in their own right. 

F. H. Avaer. 

Liverpool, May 13th. 


eenengunee 


ASSOCIATION OF PROFESSIONAL 
ENGINEERS 


Simr,—May I comment on two points made by 
Mr. C, L. Champion in his letter which you 
published under the heading ‘‘An Association of 
Professional Engineers’’ in your edition of 
April 26th. 

‘*The advancement of mechanical science ” 
surely refers to its practical application and not 
to a sterile hoarding of knowledge whether 
intentional or not. If the public are so far 
unaware of the advantages conferred upon them 
by engineers that they tolerate untrained men 
in important posts and poor conditions in the 
profession generally, then the science has not 
been and is not being properly advanced. 

That is one point, the other is that “ scientific 
objectivity” is at present, as I think rightly, in 
disrepute. If the individual is to be held 
responsible for the corporate acts of those for 
whose election he may have but the most 
tenuous responsibility, it is time he considered 
all the most probable results of his enquiries 
before embarking upon them. I am not 
oblivious of the fact that this is a poor end for 
science, but there are other things more impor- 
tant, and until we have the moral stature to 
cope with our discoveries, I see no alternative. 

K. C. Savory, 

Great Shelford, Cambs, 

May 16th. 
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Commercial Vehicle 9-8 Litre Oil Engine ah pret 





N the accompanying engravings we illustrate 
an entirely new and more powerful oil engine 
made by Leyland Motors, Ltd., for commercial 








valve seating the bre of the valve guide and 
the valve seating are machined at one operation. 
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vehicle use. The new engine has been expressly 
designed for the firm’s post-war series of com- 
mercial vehicles, and it is announced that it 
will be fitted to two ranges of new goods 
vehicles, comprising six models for the home 
market and a further six models, with left or 
right-hand controls, for export. These ranges, 
it is understood, will be in full production in 
August or September of this year. 


Maw Features oF 0600 O11 ENGINE 

The new engine is a six-cylinder direct- 
injection unit with a bore and stroke of 4-8in. 
and 5-5in., respectively, giving a cubic capacity 
of 597 cubic inches, or approximately 9-8 litres. 
Its designation ‘‘ 0600” is derived from its 
capacity of nearly 600 cubic inches. It is the 
largest engine ever to be produced by the 
Leyland Company, but, as is indicated by the 
photographs reproduced in Figs. 1 and 2 and 
the cross-sectional drawing reproduced in 
Fig. 3, it is mainly of orthodox design and 
notable for clean lines and a minimum of 
external ‘‘ plumbing.”’ 

Performance curves, reproduced in Fig. 4,show 
that the torque and fuel consumption are com- 
mendably well maintained over the speed 
range. Figures for performance quoted by the 
firm are :—Developed brake horsepower at 
1800 r.p.m., 125-130 B.H.P.; maximum torque, 
410 lb.-ft. at 900 r.p.m.; minimum fuel con- 
sumption, 0-34 pint per B.H.P.-hour, up to 
1200 r.p.m., thereafter rising slowly to 0-36 
pint per B.H.P.-hour at 1800 r.p.m., the 
governed maximum speed. 

It should be noted that the power rating 


is one-third greater than that of the pre-war} 


Leyland 8-6-litre engine, and the maximum 
torque figure is about one-quarter greater. The 
dry weight of the engine is 1723 lb. It is entirely 
of cast iron construction, with engine, clutch, 
and gear-box in unit construction, mounted 
flexibly at the front and by a banjo cross 
member at the rear. The clutch bell-housing 
is completely enclosed, with provision made for 
efficient waterproofing, if required for military 
use. Six years of development work have gone 
into the design of the unit, and the firm points 
i ‘a all the components are fully tested and 
ried, 


CYLINDER BLOCK, CRANKCASE, &C. 


Two main objectives received special study 
when the engine was designed. The first—an 
all-important one when considering reliability 

































1 AND 2—125/130 B.H.P. SIx-CYLINDER OIL ENGINE 


generous ribs and flanges. Secondly, it was|centrifugal loading and a torsional vibration 
the aim to secure increased life between over-| damper of the rubber-bonded variety is fitted 
hauls and to design all parts so that overhauls | externally at the front end. The seven journals 
would be spaced out 
in a rational manner. 
Hitherto this aspect has 
not, perhaps, received 
the attention it deserves 
in many high-speed oil 
engine designs. Fur- 
thermore, endeavour 


was made to simplify \ 
the procedure when \ 
over-hauling becomes : (e) \ 
necessary. Thus, 0) 


liners are fitted to the 

cylinder block, which 

are an easy push fit 

into the block (Fig. 5). 

These liners are pre- we 
finished and can be if Ws 
inserted in the- block, 
with the piston and con- 
necting-rod assembly 
already in the liner, 
without the necessity 

for any tools or special 

equipment. An imme- 4:8” Bore 
diate advantage arising 


from this construction 
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valves are on the longi- 
tudinal centre line of the engine, and seat on|are 3}in. in diameter and the crank pins 3in. 
stellite-faced valve seats, frozen into machined | in diameter, location being taken by the centre 
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recesses in the heads. In order to énsure true} bearing. Oilways are provided for pressure 
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lubrication to-all bearings, the crank pins being 
drilled excentrically to reduce centrifugal 
loading and to act as sludge traps. 

Four compression .ings and one scraper ring 
are fitted to aluminium alloy pistons, but 
provision is made for the fitting of an additional 
scraper ring, if desired. The combustion 
chamber is machined in the piston crown to 
form a toroidal cavity. Fully floating gudgeon 
pins are retained by circlips. 

The inlet and exhaust valves are operated 
by push rods and rocker levers, a relatively low 
level having been chosen for the camshaft, so 
as to simplify the arrangement of the timing 
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FiG. 4—PERFORMANCE CURVES 


gears. The exhaust valves are made from heat- 
resisting steel. All valves are stellite-faced and 
have chromium-plated stems. This is said to 
be a new departure, to increase the life between 
overhauls. 


LUBRICATION 


Oil is supplied to the engine under pressure 
from a gear type delivery pump, which is 
located in the rear sump and is driven by a 
helical gear from the rear of the camshaft. 
Full pressure is maintained to the main, big- 
end, and camshaft bearings and also to the 
idler timing gear. The rocker gear in the 
cylinder head is lubricated by an intermittent 
pressure supply connected to the second and 
fifth camshaft bearings ; the oil in returning to 
the sump lubricates the valve caps, push rods, 
and camshaft tappets. Oil is drawn through a 
large suction strainer attached to the pump 
in the rear sump and, before entering the 
system, passes through a large-capacity filter 
of the full-flow type. Should the filter element 
become choked, full pressure is maintained 
through a bypass. Oil pressure is controlled 
by a spring-loaded relief valve, accessible from 
the rear nearside exterior of the engine. 


INJECTION EQUIPMENT 


A C.A.V. fuel pump is used in conjunction 
with Leyland-built four-hole injectors. <A 
combined mechanical and vacuum-operated 
governor is fitted at the rear of the injection 
pump, the diaphragm of the vacuum unit being 
directly connected to the pump rack. Full 
control of engine speeds is thus catered for, from 
a stable idling speed of approximately 350 r.p.m. 
to the maximum governed speed of approxi- 
mately 1800 r.p.m., when a snap cut-off is pro- 
vided by the centrifugal unit. 

A diaphragm type lift pump incorporating a 
hand priming device, provides fuel to the 
injection pump under constant pressure. It is 
mounted on the side of the injection pump and 
is mechanically operated by the injection pump 
camshaft. Fuel is fed through a large-capacity 
filter and a Leyland-designed edgewise filter, 
fitted in each inlet adaptor, to the remote seat 
type of injectors. Excess fuel returns direct to 
the fuel tank through a leak-off gallery pipe 
fitted to the injectors in the cylinder heads. 


CooLtinc SySTEM 


Vigorous water circulation through the 
cylinder heads is provided by a centrifugal 





pump situated at the front of the engine. The 
pump is fitted with a spring-loaded self-adjust- 
ing carbon gland, so arranged that the impeller 
clearance remains constant as the gland wears. 
The unit is driven at 1-49 engine speed by a 
twin vee belt pulley on which is mounted a four- 
blade 20in. diameter fan. Water passes from 
the pump into a large cored passage in the 
monobloc casting, whence it is directed through 
drilled holes into the cylinder heads and on to 
the nozzle and exhaust valve housings. The 
thermo siphon system is employed to cool the 
cylinders, the surrounding water being in 
direct contact with the main circulation in the 
cylinder heads. A thermostat unit, fitted in 
the water outlet pipe, allows hot water to flow 
through the thermostat to the radiator or cool 
water to return to the suction side of the pump 
through a bypass. 

To prevent furring up of radiator tubes in 
districts where hard water is prevalent, alumi- 
nium has been eliminated from contact with 
water in the radiator construction. The top 
tank is a sheet brass pressing and the bottom 
tank is a gun-metal casting. The cooling stack 
consists of an adequate number of “ Still ” type 
tubes, each of which is easily removable. The 
whole unit is flexibly mounted on rubber pads 
on a member attached to the front engine 
support and tied by a single rod from the 
radiator top plate to the engine. 


CLUTCH 


An entirely new design of clutch has been 
evolved, which is stated to be extremely rigid 
and to overcome springing of the actuating 
mechanism. It is of the single dry plate type, 
16}in. diameter, incorporating a clutch stop. 
It is fitted with non-metallic linings, fin. 
thick on the fly-wheel side, and jin. thick on 
the pressure plate side. The difference in the 
thicknesses of liner is to ensure that both sides 
of the clutch are worn out as nearly as possible 
at the same time. Experience has shown that 
the fly-wheel side wears a little more quickly 
than the pressure plate side. The liners are 
slotted radially. These slots, in conjunction 
with radial holes drilled in the fly-wheel, induce 





Fic. 5—INSERTING DRY CYLINDER LINERS 


a current of cooling air and contribute to high 
mileages before liner renewal is necessary. 
Adjustment for liner wear is simple and 
positive. It is effected by the rotation of three 
groups of lugs, which engage in the jaw ends 
of the withdrawal levers and which provide 
adjustment in four stages so as to permit the 
full thickness of the liners to be utilised before 
renewal is necessary. The clutch centre is 
carried on an involute-splined hub, which can 
be easily removed from the combined input 
shaft and pinion of the gear-box. The with- 
drawal mechanism incorporates a large-capacity 
ball race with provision for ample lubrication. 





A point of interest is that a centrifugal action 
has been incorporated in the actuating levers 
whereby all rattling tendency is overcome, 


GEAR-BOX 


The gear-box has five forward speeds and 
one reverse speed. The fifth, fourth, and third. 
speed gears are in constant mesh, fourth and 
third speeds being helical gears to promote 
quietness in operation. A positive supply of oil 
is provided to the main shaft bearings of the 
fourth and third gears by means of an ingenious 
yet simple scroll type arrangement incor. 
porated in their design. Oil is picked up from 

















FIG. 6-MONOBLOC CYLINDER BLOCK 
AND CRANKCASE CASTING 


the sump by the teeth of the fourth speed lay- 
shaft constant-mesh gear and fed to the scroll 
at the meshing point. The scroll then carries 
the oil to the third and fourth mainshaft gear 
bearings through holes drilled in the gears. 
The main shaft is also connected to this supply 


‘|by means of drilled holes, so that an inter- 


mittent supply of oil is fed to the main shaft 
front spigot bearing. Thus the constant-mesh 
gears and the main shaft bearings are amply 
lubricated. A power take-off, meshing with the 
fifth gear, can be incorporated on the top or 
nearside of the gear-box. Provision is also 
made for a tyre pump to be fitted. 


New Goops VEHICLES 


Space precludes a full description of the two 
new ranges of goods vehicles. Briefly, how- 
ever, the home models, following usual Leyland 
practice, are called ‘‘ Beaver,” “Steer,” 
“Hippo,” and ‘“‘ Octopus.” The ‘‘ Beaver ”’ is 
a two-axled chassis, supplied in short or long 
wheel base form, the short wheel base being 
suitable for tippers. The ‘‘ Steer”’ is a three- 
axle chassis, with the two front axles steering. 
The “Hippo” is a three-axle chassis with 
single front steering axle, and can be supplied 
in short or long wheel base form. Finally, the 
“Octopus” is a four-axle chassis, with twin 
front steering axles. 

All these vehicles have been redesigned 
throughout. The main differences lie in the 
engine, clutch, and five-speed gear-box, already 
described ; in the rear axles, which are now 
fitted with 9in. worm centres, as against 8in. 
centres previously; and in an entirely new 
trunnion-mounted bogie on the twin rear-axle 
machines. The rear bogie is of considerable 
interest, as in the past trunnion mounting 
has tended to introduce much difficulty in 
lubrication and rapid wear of the heavily 
loaded bearings associated therewith. In the 
new design these difficulties have been entirely 
overcome by incorporating large rubber trun- 
nion bushes, which require no lubrication and 
practically no attention. The firm states that 








har 
pro 
resi 
airc 
hay 
to 
gai 
wol 


fro1 
Cor 
ine! 


Ha 


con 
the 
fort 


this 
hea 
Sue 
unk 
dies 
ma 
the 
mas 
spa 
han 
is 


Mex 











May 24, 1946 





THE ENGINEER 


481 














—_—_— 


this change has been made after seven years’ 
experience with the arrangement. 


Export VEHICLES 


The carrying capacities of the overseas 
models vary with the three sets of alternative 
tyre equipment offered, 11-00, 12-00, or 13-00 
by 20, but are all a distinct increase on the 
capacity of the home models, which are limited 
by legislation. The overseas models are the 
“Beaver ”’ in two wheel bases and the ‘‘ Hippo,” 
each of which can be supplied with right or 
left-hand steering. ‘The main difference in 
appearance is that all overseas models are of 
the ‘‘ bonneted ”’ type, as a cab over the engine 
is not generally acceptable. They have high- 
duty cam-operated compressed air brakes, 
whereas the home models have standard 
Girling-Bendix equipment, which is some 3 cwt. 
lighter. 








A Large Panel Beating Drop 
Hammer 


DuRInG the last few years the free-fall drop 
hammer technique of forming sheet metal has 
progressed very considerably, particularly as a 
result of its advantages in the production of 
aircraft panels and similar components, which 


have been required in large numbers. In order 


to keep pace with the increasing knowledge 
gained by practical experience in this class of 
work and the more arduous duties called for 


internal ribs. The rods are secured to the 
base block by spring-loaded bolts and a pair 
of spring-loaded tie. bolts retain them in 
position at the apex. 

The hammer platen on which the top dies 
are mounted is a heavy steel casting of inverted 
tee section with central ribbing. It has a 
maximum stroke of 6ft., which can be varied 
according to requirements from a light tap 
through a few inches to a full stroke with com- 
plete gravity fall. The stresses to which the 
machine members are subjected can be appre- 
ciated when it is pointed out that the combined 
weight of the platen hammer and top die may 
be in the region of 14? tons. 

Over the drop stamp proper the semi-rotary 
air-operated lifting mechanism is carried on a 
fabricated steel chassis supported on steel 
standards set at a sufficient distance from the 
machine to give a clear working space all round. 
In order to impart additional stability to this 
superstructure the standards taper outwards 
from top to base and are strengthened by heavy 
cross members. 

The hammer platen is raised by means of 
ropes, which are fastened to the cross arm of a 
pair of lifting levers between which is a large 
loose pulley. These lifting levers are keyed to 
@ main shaft, supported in heavy bearings, 
which extends from and is rotated by a wing 
piston or vane within the main cylinder. This 
piston moves round practically the whole inner 
circumference of the cylinder from one side of 








a longitudinal stop block to the other. On the 
lifting stroke it is foreed round by compressed 
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DROP HAMMER AT WORK 


from drop hammers, the Bretts Patent Lifter 
Company, Ltd., of Coventry, has steadily 
increased the range and capacity of its machines. 
Hammers ranging in size from 15in. by 12in. 
up to 96in. by 48in. are now being made by the 
company, and one of the latter, claimed to be 
the largest of its type yet built for panel 
forming, is illustrated. 

A particular point in designing a machine of 
this type is the necessity to counteract the 
heavy side shocks imparted to the guide rods. 
Such shocks are inevitable owing to the 
unbalanced nature of many of the complicated 
dies having awkward contours, which the 
machine has to accommodate. For this reason 
the guide rods of the hammer illustrated are of 
massive design and on each are two-large well- 
Spaced vee guideways between which the 
hammer platen rises and falls. Each guide rod 
is an open-cored rectangular box section 
Meehanite casting reinforced by substantial 





air and its full movement is sufficient to turn 
the lifting levers through an arc equal in length 
to the full hammer lift. A piston valve, 
through which air is supplied to the cylinder, 
is so arranged that, when air supply is cut off at 
the top of the hammer stroke, the exhaust 
passes back to the opposite side of the wing 
piston to equalise pressure during the falling 
movements. The lifting mechanism is fitted 
with an automatic system of lubrication which 
operates at each stroke of the machine. 

A feature of the machine is the method of 
supporting the hammer platen when it is in 
the fully raised position and not working. Four 
hinged steel props are raised into a vertical 
position between the base and each corner of 
the platen by means of air cylinders operated 
by a common control valve. The design of the 
props and their vertical position under each 
corner avoids the risk of accident by failure of 
bolts as a result of fatigue or bending. 





An Armoured Heavy Duty 
Electric Truck 


THE range of “ Electtcar” trucks manu- 
factured ‘by Crompton Parkinson, Ltd., of 
Electra House, Victoria Embankment, London, 
W.C.2, has been extended by the introduction 
of a 2-ton armoured heavy-duty electric truck, 
developed specially for use im_ steelworks, 
foundries, docks, and other situations where 
arduous conditions may be encountered. For 
a considerable time the truck has been tried 
out in rigorous dock service to test its ability 
to satisfy the requirement of maximum resist- 
ance to severe shock and rough usage. 

A special feature of the truck is the armour 
protection afforded to the driver, which ensures 
the maximum safeguard against injury due to 
accidental blows from swinging loads, or collision 
when manceuvring in areas congested by heavy 
machinery and plant. The power equipment, 
which is designed to meet severe conditions, is 
also protected by armoured enclosures. 

To satisfy these requirements the welded 
fabricated frame consists of steel sections and 
plates forming a rectangle with rounded 
corners ; outer plates of deep section form a 
collision band and shroud plates protecting the 
driver and control gear are welded in to form 





VIEW SHOWING CONTROL GEAR 
ARRANGEMENT 


part of the structure. The deck consists of 
steel chequer plate in three hinged sections, 
which open to expose the whole of the battery 
and undercarriage, and a heavy channel 
member, welded into the main structure, 
surrounds the outer edge of the driver’s foot- 
plate. 

The truck is constructed to carry its nominal 
tonnage whether the load is evenly distributed 
or concentrated. A full tonnage of bulky load 
is readily accommodated on the 7ft. 6in. by 
3ft. 9in. deck, and support battens, resting on 
continuous flanges in the main frame, are fitted 
beneath all edges of the deck plates to prevent 
the distortion that would otherwise result from 
concentrated loads, such as metal billets or 
ingots. Badly distributed loads have no ill 
effects on the structure or suspension, for the 
coil springs are designed to withstand being 
closed solidly without failure, in the event of 
the load being placed completely out of centre. 
Long loads, such as 15ft. to 20ft. timber or 
steel bars, can be accommodated on the clear 
length of deck provided on one side of the 
truck by virtue of the off-central position of the 
driver’s platform, as shown in the accompany- 
ing engraving, so that the minimum gangway 
is required for manceuvring. Although gross 
overloading is to be deprecated, the truck is 
built to withstand occasional loading up to 
twice normal tonnage, which provides a 
generous safety factor. An estimate of the 
performance may be gleaned from the maker’s 
claim that the fully laden truck has a speed of 
approximately 5 m.p.h. on the level, and that 
approximately 14 miles can be run per charge. 

To ensure smooth riding at all loads over 
rough road surfaces a special system of springing 
is employed with large-diameter, wide-tread 
tyres, which ensure that sunken rail tracks and 
gullies can be traversed with the minimum of 
vibration to the truck and load. The springing 
is progressive, having a greater rate of deflection 
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with light than with heavy loads, providing an 
unusually large vertical wheel movement and 
road contact under conditions of severe 
inequality of road surface. 

The control gear is robust and foolproof and 
is protected by a heavy steel housing with 
hinged door panels. Mechanically operated 
contactors controlled by an exterior handle 
give three speeds in either direction. To 
prevent rough handling by indiscriminate 
reversing there is an additional separate lever, 
the operation of which ensures a pause before 
reversing the direction of travel. The brake is 
of the transmission type and is released by 
depressing the pedal, which also operates a 
switch in the control circuit to prevent the 
motor being energised until the brake is fully 
released. This arrangement automatically 
forestalls any attempt to drive the truck with 
the brake on, and provides a ‘ dead-man” 
control by cutting off the current.when the 
pedal is released. Once the brake has been 
operated to stop the truck, it cannot be started 
again unless the control handle is in neutral, 
which ensures the correct sequence of speed 
control. Vertical tiller steering is employed, 
operating axle wheels through protected ball- 
jointed rods and ball-bearing layshafts, and, 
with its 4ft, 11?in. wheel base, the truck has a 
turning circle of 21ft, 6in. diameter, measured 
at the outer wheel. 

All components subject to deterioration by 
direct exposure to weather, water, and mud 
are either enclosed or provided with deflectors. 
Cables are in conduit, exposed terminals are 
fitted with rubber gaiters, and lubrication 
points have been reduced to a minimum by the 
employment of rubber bushings of a compressed 
type, which excludes moisture from their 
anchor pins or shafts. 

Special attention is given to battery housing. 
The container is of sheet steel on angle framing 
fitted with sockets to engage tapered rubber 
bushes on location bolts passing through the 
main frame. These bushes insulate the con- 
tainer and battery from service shocks, 





Single-Disc Aircraft Brake 





In the accompanying engraving we illustrate 
a new design of aircraft wheel brake, manufac- 
tured by the Goodyear Tyre and Rubber Com- 
pany (Great Britain), Ltd., It consists of a 
single-cast housing, slotted to receive a steel 
disc, which is keyed to, and rotates with, the 
wheel. This housing contains brake lining 
segments, which bear against both sides of the 
disc when the brake is actuated. The outer 
portion of the housing contains the actuating 
mechanism of the brake. 

Wheels for these single-disc brakes are made 
in stamped steel, sand-cast magnesium, or die- 
cast magnesium. Most of the wheels produced 
up to now, we are informed, have been of the 
split type, with the two halves bolted together. 
The flange of the inner wheel half is extended 
slightly, and hardened steel drive keys are 
installed to accommodate the slots of the 
rotating steel disc. All wheels of this type are 
fitted with tapered roller bearings. 

The brake operates as follows :—When the 
brake is applied, the outer lining is moved 
against the face of the rotating disc. The disc 
is free to align itself in the wheel and conse- 
quently moves inwards far enough to make 
contact with the inner lining. As brake 
pressure increases the rotating disc is clamped 
more tightly between the linings and _ its 
rotation is arrested by this clamping action in 
proportion to the hydraulic pressure applied. 
Braking torque is transmitted to the wheel 
through the disc drive keys in thé wheel drive 
flange. 

When installed, the brake unit is bolted to the 
axle torque plate in the usual manner and the 
dise is installed in the brake housing disc slot 
between the two linings. The wheel is next 
installed on the axle, with the rotating disc 
engaged by the drive keys of the wheel flange. 
The brake, if of the hydraulic type, is then 
connected with the hydraulic system and bled 
in the usual manner or, if mechanical, is con- 
nected to the cable system of the aeroplane. 


of brake is the property of rapid heat dissipation. 
The rotating steel brake disc is mounted flush 
with the edge of the wheel drive flange, so 
that only a small section of the disc is blanketed 
by the brake linings and brake unit, most of 
the disc being exposed to the flow of air past 


attainable with current transformers of con. 
ventional design. 

In factory and laboratory tests the new 
current transformers have been subjected to 
the most rigorous operating conditions in g 
tropical humidity cabinet, followed by periods 


the wheel. Consequently heat 
dissipated from the disc. 





AIRCRAFT Disc BRAKE 


istics are said to be produced. Furthermore, 
little heat is conducted into the wheel. 

Other advantages claimed are that servicing 
of this type of brake can be confined to simple 
periodic inspections and occasional installations 
of new brake linings, Lining replacement is a 
minor operation and is .usually a matter of 
minutes per brake. There are no lining clear- 
ance adjustments required, since this adjust- 
ment is accomplished automatically. It is 
stated that single-disc brakes show greater 
energy absorption capacity for a given wheel 
size, as compared with other types of brake, 
and that such capacity gains are made without 
a proportionate increase in weight, 








Current Transformers Moulded 
in Plastic 
An interesting pattern of current trans- 
former, in which the complete core, windings, 
and terminal connections are solidly embedded 
in @ plastic moulding, has been developed by 
the Hackbridge Electric Construction Company, 
Ltd,, Walton-on-Thames, Surrey A typical 





MOULDED PLASTIC CURRENT TRANSFORMER 


example of this new design is illustrated in the 
accompanying engraving, which shows a current 
transformer of ratio 100/5, and designed for 
11-kW service voltage. The plastic used has 
been specially chosen for its good electrical 
properties, and the manufacturers claim that 
the resultant moulding is impervious to mois- 
ture, and possesses mechanical strength and 


is rapidly 
As a further conse- 
quence high energy and non-fading character- 


of complete immersion in water, after which the 
instruments have continued to function satis. 
factorily without showing any signs of deteriora. 
tion. A number of these current transformers 
having passed the rigorous factory tests, are at 
present under observation in different parts of 
the country where operating conditions are 
sufficiently severe to provide comfirmation of 
the ability of these instruments to withstand 
high humidity and the corrosive effects of salt- 
laden air and industrial atmospheres. 








Standard Dimensions of 
Reinforced Concrete Structural 
Members 


A YEAR ago the Reinforced Concrete Asso. 
ciation issued a memorandum on “ The 
Standardisation of Reinforced Concrete Struc- 
tural Members.” It was pointed out that 
approximately one-third of the prime cost of a 
typical reinforced concrete structure is absorbed 
by the formwork, and roughly two-thirds of the 
cost of the formwork is absorbed by labour, and 
that the scope for economy in that item of con- 
struction cost is therefore very great. The memo- 
randum was widely circulated and created much 
interest. Its reception was generally favourable, 
and the many suggestions. received by the 
Association were directed in the main towards 
a reduction in the number of dimensions pro- 
posed to be standardised. 

The Association has now issued a new 
pamphlet—‘‘ Recommended Dimensions of 
Reinforced Concrete Structural Members ’’— 
which is largely a repetion of the Memorandum, 
but in which some modifications have been 
introduced. In the preamble it is emphasised 
that it is by no means essential that a special 
form should be available for every type and 
size of member, The dimensions have been 
carefully chosen with a view to the interchange- 
ability of forms, and all the members listed could 
be constructed with very few form-shapes. 
Contractors and manufacturers will doubtless 
develop their own designs, and exercise their 
ingenuity in order to reduce the number of 
shapes toa minimum, The immediate object 
is not to standardise formwork, but to create 
conditions wherein such standardisation may 
eventually become possible. It is furthermore 
particularly stressed that the standardisation of 
structural members is no part of the Associa- 
tion’s plan. The recommendations are speci- 
fically limited to the overall dimensions. Mem- 
bers of equal dimensions vary considerably in 
their load carrying capacity, according to the 
quality of the concrete and of the reinforcement, 
and the amount and distribution of the rein- 
forcement, 

Little opportunity has so far occurred for 
testing the proposals in actual practice, and it 
seems unlikely that the amount of reinforced 
concrete work which will be put in hand in the 
immediate future will afford such opportunity. 
It has been decided, therefore, that the testing 
period shall be extended at least until the end 
of 1947. Inthe meantime, architects, engineers, 
contractors and others are invited to communi- 
cate the results of their experience to the 
Association, from whose offices at 94-98, Petty 
France, London, S.W.1, copies of the pamphlet 
may be obtained, price 6d. 








A “Perrer” Marine Unit.—The “ Petter” 
single-cylinder and twin-cylinder air-cooled engines 
have now been adapted for marine use, The single- 
cylinder air-cooled engines at 3 B.H.P. and 5 B.H.P. 
are offered complete with a reversible propeller ; 
and also the twin-cylinder model, complete with 
reversible propeller. Further experiments are 
now being carried out with reverse gear-boxes for 
both the single and twin-cylinder engines to cover 








Among the advantages claimed for this type 


resistance to damage in a degree that is un- 


heavy-duty purposes. 
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Research on Internal 
Combustion Prime Movers* 
By JAMES CALDERWOOD, M.S8c.t 

(Continued from page 461, May 17th) 


Ir may be of interest to mention why the 
horizontally opposed design was chosen for a 
marine engine. In the first case it was evident 
that the crankshaft speed would be higher 
than a suitable propeller speed for the normal 
ship requiring 4000 H.P. If the engine had 
been arranged vertically, with the two shafts 
geared on to a common main gear wheel, the 
centre line of the propeller shaft would have 
been much too high, whereas, with the hori- 
gontal design, the propeller shaft could be at a 
convenient height. The more important point, 
however, was the question of dismantling. In 
the highly supercharged engine the bottom end 


and at the same time gives a four to one reduc- 
tion, the crankshaft speed being 440: r.p.m. 
and the propeller shaft speed 110 r.p.m. 
Scavenging and supercharging air is supplied 
by reciprocating pumps driven from the crank- 
shaft at the scavenge port end of the cylinders. 
The supercharge pressure is 2 atmospheres 
(284 lb. per square inch) absolute. Although 
test engines working at the same rate of super- 
charge carried a brake mean effective pressure 
of 12 kilos. per square centimetre (170 Ib. per 
square inch) or more, it was decided that for 
marine work the rating on this engine should 
be limited to 10-6 kilos. per square centimetre 
(150 Ib. per square inch) brake mean effective 
pressure. This allows a margin of overload 
capacity of 20 per cent. The exhaust gas 
turbine is coupled through a _ hydraulic 
coupling and first reduction gear to the main 
gear wheel between the crankshafts. For astern 
running the exhaust is taken direct from the 





(1475ft. per minute), and a brake mean effective 
pressure of 12-3 kilos. per square centimetre 
(175 lb. per square inch). The one-hour rating 
for this engine will be 2850 H.P. at a brake mean 
effective pressure of 14 kilos. per square centi- 
metre. In this unit the compressor will be of 
the rotary axial flow type directly coupled to 
the exhaust turbine, both being coupled through 
a hydraulic coupling and gears to the lower 
engine crankshaft, The rotary compressor has 
been used in this engine as there is no intention 
of making the engine reversible, and also in order 
to save space, or, alternatively, complication, 
since to get the compact design that was 
required with reciprocating superchargers would 
have required sixteen reciprocating compressors 
arranged in V form round the lower crank case, 
which would have been complicated and would 
have impaired accessibility. Upper and lower 
crankshafts are connected by a train of spur 
gears and the drive is taken from the lower 
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Fic. 10—Comparison of Weights and Dimensions 
and Normal Marine Engines 


normal unsupercharged engine, and for that 
reason cannot be withdrawn through the 
cylinder. As a result, for a vertical engine it 
would have been necessary to withdraw the 
lower piston downwards through the crank 
chamber, which in a vertical design is a very 
inconvenient method of overhauling. It is 
true that this could have been overcome with 
& connecting-rod head divided at an angle, but 
it was not felt that this design, on which there 
had been no experience on large engines, would 
be acceptable for a marine installation. It 
might be mentioned, however, that subsequent 
tests made have shown that the bottom end 
bearing divided at an angle seems to be com- 
pletely satisfactory. 

A final point that had to be considered was 
the question of transverse vibration of the 
engine. It was felt that with the vertical 
design having the crankshaft at the top, some 
vibration trouble might be experienced. The 
two crankshafts are geared to a common main 
Wheel to be coupled to the propeller shaft. 
This arrangement synchronises the two shafts, 


tee 


* North-East Coast Institution of Shipbuilders and 
Engincers, 





t Sulzer Bros., (London), Ltd. 
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of Pressure-Charged 


astern power is about 60 per cent. of the full 
ahead power. 

This engine is of heavy robust design, suitable 
for marine service, but even so shows to great 
advantage over established types, both in 
weight and space. Fig. 10 gives a comparison 
of the dimensions and weight of the super- 
charged engine with slow-speed, single-acting, 
and double-acting engines direct coupled, and 
a medium- geared installation. 

Although tests of the engine are not yet com- 
pleted, preliminary test results may be given 
and these are shown in Fig. 11. 

A lighter engine for special services is also 
under construction and will soon be ready for 
tests. Its design is based on tests already 
carried out on previous units. This engine will 
have eight vertical cylinders, 180 mm. bore x 2 
xX 225 mm. stroke. A vertical engine has been 
chosen in this instance as for the particular 
service for which this unit has been designed 
the width of a horizontal engine could not be 
accommodated, while for the drive the shaft 
speed must be as high as possible. It is designed 
to work with a supercharge pressure of 2-5 kilos. 
per square centimetre absolute, and to develop 
a continuous output of 2500 B.H.P. at 1000 








r.p.m., with a piston speed of 7-5 m. per second 


Swain Sc * 


Fic. 11—Test Results of Six-Cylinder 4000 B.H.P. 


Engine 


blower is, of course, not reversible. The frame is 
of all-welded construction, and the weight at the 
one-hour rating mentioned above is approxi- 
mately 3-2 kilos. per B.H.P. (7 lb. per B.H.P.). 

In general, it may be said that the super- 
charged two-stroke gives a specific output much 
in excess of any other developed type of internal 
combustion engine with compression ignition. 

It may as a matter of interest be mentioned 
that tests are also being made on a four-stroke 
engine at similar high rates of supercharge. It 
is evident that supercharging can be carried to 
high pressure in a four-stroke engine equally 
as in a two-stroke, and that, in fact, in some 
respects the difficulties may be less. The super- 
charging rate of four-stroke engines with an 
exhaust turbo-supercharger appears in the past 
to have been limited by the exhaust tempera- 
ture, but this obstacle can be overcome by 
coupling up the supercharger to the crank- 
shafts, as has been done with the two-stroke 
engine, so making it possible to supply addi- 
tional scavenging air and to lower the exhaust 
temperature. 

While this high-pressure supercharging of the 
four-stroke has been tested, it was felt that for 
really high ratings and large powers the super- 








charging of the two-stroke was the principal line 
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of development, as with similar rates of super-]at some charging pressure between 5 and 
charge the specific output of the two-stroke is} 6 atmospheres the work done by the turbine 
very much higher than that of a four-stroke. |and that done by the reciprocating unit would 
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Fic. 12—Cross-Section Through Free- Piston Compressor used for Power Gas Process 


Two-stroke supercharging has been developed 
now to the stage where, subject to long-term 
service experience, it may be considered a prac- 
tical proposition for rates of supercharge of 
2 to 3 atmospheres absolute (28} 1b. to 43 lb. 
per square inch), with brake mean effective 
pressures from 12 kilos. to 15 kilos. per square 
centimetre (170 Ib. to 215 lb. per square inch). 
For these pressures the rotary compressor, if 
used, must be of the multi-stage design. In 
general, the turbine will be of the single-stage 
type for reason of simplicity of design, although 
fuel consumption might be improved with a 
multi-stage turbine. The turbine develops an 
output of 25 to 40 per cent. of the useful power, 
and is a considerable step towards the true 
combustion turbine, consisting essentially of a 
compressor, a turbine, and a source of heat 
between these two units. The true turbine, in 
which the turbine itself develops all of the 
power, was the objective with which research 
was inaugurated, and, as will be seen from what 
follows, is still the ultimate aim. In the mean- 
time, however, a practical power unit has been 
developed at this intermediate stage, which, 
even after the combustion turbine has been 
fully developed, should still find a special field 
of commercial application, particularly for power 
outputs lower than those for which the turbine 
is particularly suited. 

THe Power Gas PROCESS 

Although at the moment the two-stroke 
engine supercharged to 2-3 atmospheres abso- 
lute had most closely approached the com- 
mercial development stage, there is an obvious 
incentive to raise the supercharging pressure 
still higher. It may have been noted that two 
of the test engines already mentioned were 
tested for short periods at 6 atmospheres (85 Ib. 
per square inch) absolute supercharging pres- 
sure. As the supercharging pressure is increased, 





be approximately equal, and each in turn 
would equal the power absorbed by the com- 
pressor. Under these conditions the unit con- 
sisting of the engine and 
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moderate turbine temperature, an efficiency 
closely similar to that of the normal recipro. 
cating heavy oil engine could be obtained, [py 
any case, it was considered that whether this 
type of plant eventually was developed com. 
mercially or not, it would be a most usefy] 
stage in the general development towards g 
true combustion turbine and a great deal of 
experience on gas turbine design would be 
obtained in the development. The system 
offers the advantage of considerable flexibility 
in that a number of independent free-piston 
gas producers can all exhaust to a common 
turbine, and as the power from each can be 
fairly large, the maximum possible output is 
considerably in excess of that. of the usual 
internal combustion engine. 

Fig. 12 shows the design of the free-piston 
power gas compressor. 

Tests were first carried out on the power gas 
process without a turbine, arrangements being 
made to exhaust against a back pressure. The 
first test was made on a single-cylinder crank. 
shaft unit of 140 mm. bore. This was run ata 


rating corresponding to a brake mean efiective 
pressure of 18 kilos. per square centimetre 
(255 lb. per square inch). 


This corresponds to 





compressor becomes a 





power gas producer, and 
the whole of the useful 
output is produced in 
the turbine, in which 








the hot high-pressure 
exhaust gas from the 








engineis expanded down 








to atmospheric pressure. 

The intention being 
to produce the whole 
of the power in the 








turbine, it seemed that 
the free-piston com- 














pressor unit was likely a 
to prove the most satis- 
factory method of pro- 
ducing the power gas. 
It has the one marked 











advantage over a re- 
ciprocating unit with 
crankshafts that the 
compression ratio is 
automatically variable, 
so that it is capable of 
starting at low pressures 
in the cylinder, whereas 
a crankshaft engine, if 
supercharged to such 
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a high rate, involves 
severe difficulties in \ 
starting. 

At the time that this 
work was started the 
power gas process 
seemed to offer considerable advantages, 
in that at that time materials were not 
available for turbine blading which would 
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Fic. 13—Piston of 400-mm. dia. Free - Piston 


Compressor for 2000-B.H.P. Power Gas Unit 


the proportion of work done by the turbine; allow temperatures such that high efficiencies 
rises, together with the power absorbed by the| could be obtained on a true combustion turbine, 
blower. Theoretical consideration showed that| whereas in the power gas process, with a 
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Fic. 14—Diagrammatic Layout of 6000 - B.H.P. Free - Piston Power Gas 
Cycle Turbine with Exhaust Turbo-Driven Precompressor 


approximately three times the specific output 
of a normal unsupercharged two-stroke engine, 
This was followed by tests on a single-cylinder 
free-piston power gas producer, built on a basis 
of the information obtained on the above- 
mentioned unit. 

The first free piston unit had a combustion 
cylinder, 250 mm. bore, with a stroke of 
2 x 550 mm. at full load (the stroke varies some- 
what according to the load). This gave a power 
gas production equivalent to an output of 
475 B.H.P. at the turbine. The free-piston 
unit ran at 280 cycles per minute. The power 
gas supplied was at a pressure of 5 atmospheres 
absolute at a temperature of 500 deg. Cent. 
As already mentioned, no turbine was fitted, 
but based on a turbine efficiency of 85 per cent., 
the results indicated that the fuel consumption 
was equivalent to 172 grammes per B.H.P. per 
hour (0-38 lb. per B.H.P. per hour). This unit 
was under test for a considerable period, during 
which experience was gained for the design of 
bigger units. As a result of these tests it seemed 
that it would be advantageous to arrange for 4 
certain amount of pre-compression of the aif 
before delivery to the compressor inlet of the 
free piston unit. The revised cycle is shown in 
Fig. 14 (this illustrates the plant that has been 
built with three free-piston compressors exhaust: 
ing to the turbines). In this cycle the balance 
condition where the power cylinder, compress0r, 
and turbine all produce the same output, has 
been exceéded, and the turbine output and also 
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the total compression power are both in excess 


of the work done by the reciprocating unit, i.e. 


the process is a step further towards the gas 
the internal combustion cylinder| artificial means if e 


turbine, 


having become of secondary importance in the 
eycle. This modification of the cycle reduces 
the size and weight of the power gas producer, 
mainly due to the reduced size of the compressor, 
which, in fact, is the item which settled the 
size of free-piston unit, the combustion pistons 
being of comparatively small dimensions. The 
the further 
advantage that it increases the turbine inlet 
pressure, which, particularly for the larger size 


pre-compressor has, however, 


units, is desirable. 


A Bus-Body Factory 


famous British scientist and President of the | efficient cargo-handling equipment, and absence 
| Royal Society, had found that diamonds could | of refrigeration in cargo holds. The majority. 
be made to change their colour to ‘green by | of the new ships will have speeds of 164 to 17 
to the rays of | knots, and will be steam-propelled. The others 
radium. Soon after the first world war, a series | will be motorships. Most of the steamships will 
of experiments was carried out at the old South | be turbine-driven, and will be convertible for. 
African School of Mines in Johannesburg. The|oil-burning or coal-burning. Those that will 
actual work of measuring the degree of radio-| have passenger accommodation will be able to 
activity was carried out by Mr. B. A. Rittlinger, | carry from twelve to thirty-six passengers each, 
then of the Physics Department of the Wit- | in contrast to the up to 250 passengers that were 
watersrand University. Soon after a leading| carried by the passenger ships that were -lost 
metallurgist on the staff of the Central Rand | during the war. 
Mines group began a series of investigations, 
which proved that the quantities of uranium 
and radium were far larger than had ever before 
The next step in the development was the | been suspected. 
construction of a free-piston power gas producer, 
400 mm. cylinder bore, 2610 mm. stroke, 
with a pre-compressor delivering air to the 


Salving Wrecks in 8.A. Waters 


South African ex-soldiers who have 
formed a salvage company in Cape Town to 
recover some of the millions of pounds’ worth 
of cargo lost in ships in Union of South Africa 


A public company has been registered | waters, during the war, have made an offer to 


reciprocating compressor inlet at 1-8 atmo- with the title Bus Bodies (S.A.), Ltd. The the Union Government to purchase the salvage 


spheres absolute pressure. This unit at a speed company has been formed at Port Elizabeth, 
of 350 cycles per minute gave a power gas/ and is for production in South Africa of bodies 
output equivalent of over 2000 H.P. at the| for buses and trolley-buses. An agreement has 
: Fig. 13 shows one of the working | heen entered into between the company and the 
pistons of the free piston compressor, 400 mm. Metropolitan (Cammell) Carriage and Wagon 


turbine. 


bore, dismantled after having been in service. 
(Z'o be continued) 








South African Engineering 
Notes 
(By our South African Correspondent) 


Buses and Trams on Order 


Orders have been placed in Britain by 
Cape Town and Port Elizabeth for eighty 
double-decker buses and twenty-five trackless 
trams. The order for the buses has been given 
to the Daimler Company. They will carry 
sixty-six passengers and be similar to those at 
present being used in Cape Town. Some of the 
orders were placed in 1939, and it is expected 
that delivery will start in the first quarter of 
this year. 


Aluminium Factory 


The Aluminium Union, Ltd., announces 
that a subsidiary fabricating company, to be 
called the Aluminium Company of 8.A. (Pty.), 
Ltd., has been incorporated to provide an outlet 
in South Africa for Canadian aluminium, accord- 
ing to advice to hand. A factory site has been 
acquired at Pietermaretzburg, and the chief 
product at first will be aluminium foil. Rolling 
mills for the production of foil have been 
ordered in South Africa, and production will 
begin next year. All the British Dominions, 
except New Zealand, now have outlets for the 
parent company. 

It is stated in Durban that final decisions 
regarding the establishment of the factory near 
Maritzburg cannot be made until negotiations 
with the South African Railways for a siding 
have been concluded satisfactorily. The factory 
will be built on 26 acres of land near Mason’s 
Mill. It is understood that the company will 
manufacture foil and sheet. metal, but not 
utensils. 


Big Uranium Deposits on the Rand 

Weight for weight, there is believed 
to be more uranium in the Main Reef of the 
Witwatersrand than there is gold. The un- 
mined ore reserves of the Rand contain several 
thousand tons of uranium ore, and further 
quantities exist not only in the mine dumps on 
that field but in other parts of South Africa. 
It is believed that enough radium is contained 
in the gold ore of the Rand to meet the annual 
needs of the world many times over. A con- 
centrate has been prepared, of. which 200 tons 
would suffice to supply the entire 25 grammes 
of radium the nations needed in pre-war days. 
This concentrate carries 142 milligrammes of 
radium to the ton. 

Diamonds found in the deposit gave the 
first clue to the existence of radio-activity 
on the goldfield. Since the early days of the 
Rand, these stones, many of them of good 
quality, have been found in the mortar boxes 
of the mines. It was noticed that a number of 
the stones were of a characteristic and beautiful 


Company and Weymann Motor Bodies, of 
England, under which the South African com- 
pany is permitted to manufacture and assemble 
bodies in accordance with the designs of the 
British companies. 
The South African company has acquired 
land at Port Elizabeth and a large factory will 
be erected there in the near future. It is 
expected that production will begin early in 
1946. The British companies have undertaken 
to send to the Union technical keymen to train 
and direct South African personnel. 


New Plant for Iscor 


In the course of his annual report to 
shareholders of the S.A. Iron and Steel Indus- 
trial Corporation, Ltd., Mr. H. J. van der Bij], 
the chairman,'said that the objects of exten- 
sions were to permit an increase in the output 
of the range already be.ng produced, and to add 
to that range. The installation of a plate mill 
had enabled them to supply a complete range 
of plates up to the maximum lengths, widths, 
and thicknesses required in practice. The 
installation of a medium mill had enabled them 
to undertake the supply of a number of products 
of intermediate size which were too light for 
rolling in their heavy mill and too large for 
rolling in the light mill. They were producing 
steel wire, both black and galvanised, in a make- 
shift plant, which was erected during the war 
to meet acute shortage of wire, especially 
baling, binding, and fencing wire. Production 
was recently commenced of bright steel shafting 
and other bright bars in a plant installed 
especially for this purpose. Detailed proposals 
were under consideration in connection with 
future extension projects. As was mentioned 
at the last meeting, the immediate and potential 
future requirements of steel products in South 
Africa are much in excess of the output capa- 
city of the local steel industry, and the intention 
was to proceed with appropriate extensions of 
plant so as to increase “‘ Iscor’s ’’ output in step 
with the industrial development of the country 
asa whole. Those extensions would take place 
mainly at the new steelworks site at Vanderbijl 
Park, where sufficient land had been secured, 
both for industrial and residential purposes to 
take care of developments for many years to 
eome, 


Ten Years to Replace Lost Ships 

It will almost certainly be more than 
ten years before all the ships lost from South 
African routes during the war are replaced. 
The Ellerman and Bucknell Lines have lost 
60 out of their 103 ships, and though they have 
already ordered or are planning between 30 and 
40 replacements, there is no certainty that they 
will get them in less than seven or eight years. 
Passenger ships are particularly difficult to 
replace at present, because of shortages of 
material. Though the Ellerman Lines have 
lost the bulk of their passenger ship fleet, 
none of the vessels so far planned as replace- 
ments will carry more than thirty-six passengers, 
The ship replacement programme of the Eller- 
man Lines plans for speed, high-class accom-. 


ship ‘‘ Gamtoos,” which returned from war 
service in the Mediterranean recently and is 
earmarked for disposal. If the offer is accepted 
and certain diving equipment which the firm 
has offered to purchase from the War Supplies 
Disposal Board is available in time, the sa'vors 
hope to begin work on a wreck, only a few miles 
from Cape Town, said to contain £2,000,000 
worth of general cargo, in February or March. 
The wreck has been located in shallow water. 
Negotiations are in hand for the acquisition 
of the salvage rights on three other ships con- 
taining cargo which the promotors of the com- 
pany consider should be easily recoverabie. 
Their cargoes include steel, corrugated iron, 
barbed wire, crockery, copper, gun-metal, 
sewing machines, typewriters, paint com- 
pressors, agricultural machinery, motor lorry 
chassis, and thousands of cases of whisky. 


Pretoria’s Electricity Plans 


Recently, Mr. D. J. Hugo, electrical 
engineer to the municipality of Pretoria, stated 
in a report that it was clear from examination 
of the future estimated loads that steps need 
to be taken to augment the supply by 1949, 
and that the next stage in the development of 
the undertaking was the construction of a new 
power station with an ultimate installed capa- 
city of 200,000 kW on a site adjacent to the 
existing plant. The first stage of construction, 
comprising two machines having a maximum 
continuous rating of 25,000 kW and four boilers, 
would need to be in commission by 1949, 
followed by the second and third stages, each 
comprising one machine and two boilers of 
similar rating at intervals of approximately 
three years. 

Mr. Hugo’s report was carefully considered 
by the City Council and the recommendations 
contained have been approved and adopted 
by the Council. 

Industrial Expansion in 8.A. 

Industrial expansion in South Africa 
has received a great impetus as a result of the 
war, which has revealed to the rest of the world 
its potentialities as a manufacturing centre. 
With great quantities of coal, iron ore, and other 
minerals and metals, and cheap electrical 
supplies to be obtained over large areas, it has 
already brought many purchasers of sites, and 
there are many more prospective buyers 
negotiating. Until recently, it was the Rand 
which was the great attraction, but already Port 
Elizabeth has a number of factories erected or 
in course of erection, among them some large 
motor-car firms from the U.S.A. 

Cape Town, which had lagged behind, has 
awakened, and has in little over a year made 
available large areas for industrial sites at 
N’dabeni, Epping Forest, and Uitvingt. 
N’dabeni is already getting into full swing. 
There are sixteen industrial firms which have 
purchased sites there, and they are committed 
to the. erection of buildings of an estimated 
value of £750,000 within six months of the 
provision of essential services. Employment 
will be provided for at least 5000 workers. 
Many of the firms are ready to start, as. soon as 
water is available. Railway sidings to each site 
are under construction, and temporary sewerage 
can be provided pending the completion of the 





modation for limited numbers of passengers, 
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Industrial and Labour Notes 


Assistance to Called-Up Employees 


Soon after the outbreak of war in 1939 

the United Steel Companies established a 
scheme to make up the wages and salaries of 
those of their staff and workpeople who were 
serving in the Forces, the contributions being 
met jointly by the firm and the employees. A 
married man with children received the whole 
of the difference between his Service pay and 
_his salary or wages prior to enlistment, with 
the exception of 15s. a week which was set 
aside as the equivalent of the clothing, food, 
and lodgings received in the Services. Married 
men with no children and single men and 
women received somewhat less. The scheme 
was a voluntary one, but over 80 per cent. of 
eligible employees agreed to join. Those who 
remained with the firm during the war paid 2d. 
per week for each £1 of earnings, and the firm 
added a similar amount. 
The scheme has now been wound up, and no 
less than £550,000 has been paid out to the 5300 
men and women employees of the United Steel 
Companies who served in the Forces. In 
addition, their contributions to the pension 
and life insurance scheme, amounting to over 
£50,000, were paid for them by the firm during 
their absence. To provide these benefits for its 
serving employees, the firm has expended over 
£320,000. The remainder of the cost has been 
met from the voluntary contributions of the 
men and women who remained in the Com- 
panies’ service and who between them have 
subscribed nearly £300,000. 


Women and the Engineering Industry 

At the conference of women members 

of the Amalgamated Engineering Union, which 
was concluded at Llandudno last week, a 
resolution was carried claiming the right of 


women to be retained in the engineering fundamental services and industries. That, 


industry during the period of post-war develop- 


ment. In support of the resolution it was : yo 

argued that women wanted to play their part prysas los crag 08 eee rai bap Sl state 

in building @ better Britain, and that the skill] °! imefficiency into which they had fallen, and 
: put on a planned basis and developed in the 





modation. With the co-operation of all, a con- 
siderable improvement had been made, and in 
many Government training schools a double 
shift was now being worked. Also, instead of 
the six months in the training centre, trainees 
were now doing four months and the remaining 
two months with their instructor on the job. 
Employers were co-operating to the utmost, 
Mr. Isaacs said, but it was not only a question 
of an employer’s willingness to have the training 
done at his shop. It was also necessary that he 
should have the personnel available to provide 
the training without slowing up the production 
of his own manufactures. 


Government Control of Industry 


Nationalisation was debated in the 

House of Lords last week on a motion by Lord 
Teviot that the Government be asked to post- 
pone its policy of general nationalisation in view 
of world conditions, and that immediate steps 
be taken to free industry from controls, in 
order that private enterprise might enable this 
country to take its proper place in the markets 
of the world. Lord Teviot expressed the view 
that the present policy must cause widespread 
retardation of the nation’s recovery from the 
effects of the war, and observed that the 
Government’s nationalisation proposals did 
not seem to be sufficiently considered. 
Lord Winster, Minister of Civil Aviation, 
replied to many points raised in the course of 
the debate, and said that the Government was 
fully aware of the basic character of the indus- 
tries which it was bringing under public owner- 
ship. The rest of the industry in this country 
depended very largely on the industries and 


ownership—coal, gas, electricity, transport, iron 
and steel. British industry in the future would 
depend upon an efficient functioning of those 


Lord Winster argued, was why they had to be 


greatest possible circumspection would be 
exercised as the accounting and costing 
system necessary to put the industry on its feet, 

Speaking of the future, Mr. Shinwell said that 
research was required not merely for the pur. 
pose of resuscitating the coal-mining industry, 
but because there was in contemplation the 
co-ordination of all forms of fuel and power, 
Nationalisation of the coal industry must be 
considered in relation to nationalisation of the 
gas and electricity industries, and to the pro- 
motion of full-scale carbonisation. It was 
necessary, therefore, to promote research to the 
highest possible degree, and there would be a 
department entrusted with that task. Al] 
possible means of research and existing research 
schemes would be gathered up, and steps would 
be taken to encourage research on an even more 
extended scale. 


British Overseas Trade 

The Board of Trade accounts covering 
the month of April were published by H.M. 
Stationery Office (price 4s. 6d.) on Wednesday 
last, and from them it may be seen that the 
value of goods exported from the United 
Kingdom in that month was £69,363,049, which 
was an increase of £2,305,010 on the figure for 
March. The April figure was over £33,000,000 
greater than that for the corresponding month 
of 1945, and maintained the increase in the 
value of goods exported which has been notice- 
able since the beginning of this year. 

Exports of iron and steel and manufactures 
thereof amounted in April to 200,453 tons, a 
considerable increase on the 1938 monthly 
average of 159,656 tons. Exports of machinery, 


services which were being brought under public/@ group which includes a wide range, totalled 


37,586 tons, thereby nearly approaching the 
1938 monthly average of 38,272 tons. The 
number of locomotives exported during April 
was thirty-seven, the 1938 monthly av erage 
in this class being fifteen, while motor-cars 


exported numbered 4343, compared with a 


monthly average of 3677 in 1938. Exports of 


coal were 452,054 tons. For electrical goods 


which they had acquired in maki war - ; ‘ 
A . oe national interests alone. It was precisely}and apparatus no volume figure is available, 


weapons samt be wed im the pepiustion of because they were so fundamental, and because 
. the Government believed that only under public 
The support of the A.E.U. executive was d : - 
. . > 2 ownership would they function efficiently, that 
promised on a motion for a women’s apprentice- the present pl seisiais Seaitinee wailinads dau 


household goods. 


ship system, although it was pointed out that 


but the value of exports in April in this group 


was £2,560,727. 


Imports in the month of April were valued at 


. ‘ps . i £97,852,165, a fall of £5,614,914 when com- 
as women’s “ main job in life on reaching the sree eee ae aa wat ba pared with the figure for March. 


age of nineteen or twenty was to look towards yon ént taken general decision to 
é . eae nationalise industries. 
Sonny. questa. inthe seme wey 2s boys. nationalisation ought not to be carried out on 
. : . litical or doctrinaire grounds was fully 
pleaded for patience in the matter, saying that po 
it was necessary to convince the boys that girls accepted, and what the ee wanted 
had the same right as they had to be trained for was the maximum industrial efficiency. Lord 
Winster claimed that each industry had been 
. looked at on its merits, and each decision had 
Pao enter eames 4 patna nasties pss been taken on the ground that public ownership, 
é' . : in the circumstances of the individual industry, 
of Sie A. SRS ESRD Senaen anya would give the most efficient and economic 


results. 


The Coal Industry Nationalisation Bill 
It was reported later, however, that women ba br cal fe especie rt lr wh oer 
» HOW ’ ) industry was given its third reading and passed 
delegates had been appointed to the National by reg House of Commons on Monday last, 
Committee of the A.E.U., which is to meet May 20th. Winding up the debate on the 
motion for the third reading, the Minister of Fuel 
and Power, Mr. Shinwell, said that he did not 
approach the subject of nationalisation of the 
In reply to questions in Parliament on} coal industry in a doctrinaire spirit. 
not concerned about the term, and if some of 
Isaacs, said that on April 8th, 9426 ex-Service-|the machinery that could be devised could 
“* deliver the goods,” he was ready to consider 
tional training scheme in Government training|the alternative to nationalisation. Having 
centres, including technical colleges, and 423} regard to existing circumstances, to our future 
in employers’ establishments. The number] industrial needs and to the desirability of 
accepted and still awaiting a course was 20,462. | promoting contentment in the industry, Mr. 
At the same date, 2766 ex-Servicemen had com-|Shinwell asserted that nationalisation was 
pleted a vocational training course and 2329 of | essential, but, he said, the industry must pay 
them had been found employment in their] its way. By that he did not mean that it need 
account every year for every penny piece, but 


marriage,’ they did not approach the appren- 


Mr. Jack Tanner, President of the A.E.U., 


careers in engineering. 


and organise special branches for women 
members. It was explained that such a resolu- 
tion would involve an alteration in rules, which 
the women’s conference had no power to effect. 


towards the end of June. 
Vocational Training 
May 16th, the Minister of Labour, Mr. George 


men were receiving training under the voca- 


training trade. 


The Minister, when questioned further about | over a period of good and bad years it would be 
the length of time men had to wait before being | expected to account to the Minister, in the first 
able to undertake these training courses, stated | place, and subsequently, to both Houses of 


The position that 


Iron and Steel Reconstruction Schemes 


Various questions were put to the 
Minister of Supply, Mr. Wilmot, in the House 
of Commons, on Monday last, as to what steps 
had been taken to secure an immediate start 
on the most urgent reconstruction schemes men- 
tioned in the report of the British Iron and 
Steel Federation. 

In his reply, Mr. Wilmot said that twenty- 
seven schemes, costing nearly £16,000,000, had 
already been approved and licences issued. A 
further twenty of the more urgent schemes, 
costing some £48,000,000, had also been 
approved and the firms concerned had been 
asked to supply the details necessary for the 
issue of licences. This covered all the urgent 
schemes which were ready to proceed, and 
included those of Colvilles, Ltd., Dorman, Long 
and Co., Ltd. (ore preparation plant), Guest, 
Keen and Baldwins, Ltd., John Lysaght, Ltd., 
Richard Thomas and Baldwins, Ltd., John 
Summers and Sons, Ltd., Stewarts and Lloyds, 
Ltd., United Steel Companies, Ltd., and White- 
head and Co., Ltd. The Minister was further 
questioned as to what steps had been taken to 
see that these development plans were now 
able to proceed in spite of the uncertainty 
engendered in the industry as a result of the 
recent Government statement. Mr. Wilmot 
said that the answer to that question was that 
the schemes were proceeding. 

In reply to another question on steel pro- 
duction, Mr. Wilmot said that output had 
suffered by approximately 100,000 tons during 
the last three months owing to insufficient 








that it was a question of premises and accom-'| Parliament, for its financial intromissions. The 


deliveries of coal. 





ee 


rests 

ical ¢ 
centr 
of res 








at, 
at 


y; 
he 
or 


he 


he 
il] 


ch 
Id 


‘il 








May 24, 1946 


THE ENGINEER 





487 








—_—— 








_—_—__ 


French Engineering News 


(From our French Cor: espondent) 


Paris, May 17th. 


The seventeenth International Aeronautical 
Exhibition will be held in Paris, after a lapse of 
eight years, from November 15th to December 
Ist. Aircraft too large for the Grand Palais will 
be shown on the Esplanade des Invalides. The 
exhibition will include examples of the latest 
scientific developments relating to air naviga- 
tion, and of progress in fabrication of aircraft. 

* * * 


Total production capacity from falls on the 
river Rh6ne is about 10 milliard kWH. The 
importance of the Rhéne as a source of hydro- 
electric energy lies in its exceptional flow in all 
seasons combined with its rapid drop in level. 
These characteristics, however, make utilisa- 
tion of its energy difficult. South of Bellegarde, 
the Genissiat barrage, under construction, 
utilises a natural gorge. Excepting Dniepro- 
stroi, the barrage is the largest in Europe, the 
reservoir being 23 kiloms. long, and navigable, 
The plant, which is now being constructed, will 
be capable of utilising an output of 480 cubic 
metres of water under a fall of 65m. The power 
of the plant will be 260,000kW at the first stage, 
increasing to 390,000 kW. Average annual pro- 
duction will be 1,600,000,000 kWh, which is 
more than 10 per cent. of the production capacity 
of hydraulic plants now in use in France. 

The barrage is 103 m. high, and 200 m. long 
at its crest. The thickness of the base is 102 m. 
Six conduits of 5-75m. diameter will lead 
to each of the six groups of 70,000 kVA units, of 
which only four will be installed at first. Current 
produced by the plant will be stepped up to 
220,000 volts by four transformers feeding two 
lines linking Genissiat with Paris and La Boisse. 
The barrage is expected to be in operation at 
the end of 1947, and the four groups to start 
work between November 1947 and August 1948. 

* * * 


While France does not possess the means to 
formulate long term plans she does need to 
know how she stands for production material. 
The Commissariat Général du Plan is an organi- 
sation to give general information on the frame- 
work within which industry will develop in the 
next four or five years, and also enable bottle- 
necks to be overcome. Study involved will also 
enable priorities to be classified. It is expected 
that there will be shortage of labour in the elec- 
tricity industry in 1948, provided the receipt of 
Ruhr coal and the development of electrical 
energy proceed normally. Efforts are being 
made to ensure that production will keep pace 
with consumption. The programme for the 
second quarter of 1946 is based on coal supplies 
of four million tons monthly. 

* * * 

Destruction of depots and repair workshops 
has meant that plant already specialised in the 
manufacture of railway materials has had to be 
used for repairs. The work has been pushed 
ahead, however, and already 100,000 square 
metres of permanent covered surface and 125,000 
square metres of temporary premises have been 
re-established. Although out of 2624 machine 
tools and motors 800 were useless during 1945, 669 
intermediate repairs had been effected, 577 were 
salvaged, and 118 large-scale repairs completed. 
At the end of 1945 there were 1700 locomotives 
available, compared with only just over 300 a 
year before, 

* * 

AN acoustics research centre has been formed 
by a committee representing the common inte- 
rests of the building, metal, electrical, aeronaut- 
ical and naval constructional industries. The 
centre is to provide for French industries means 
of research and study which they lack at present. 
Knowledge of acoustic technique will be spread 
by publications, conferences, and instruction, 
if the need is felt. It will also undertake 
research on behalf of private or public organisa- 
tions. Owing to difficulties it has not yet been 
possible to fit out. all the necessary laboratories, 
but with present equipment the centre can 
undertake the measurement and recording of 
noises of various machines and motors, and 
research into their origin and means of reducing 
their effect. 


Notes and 


Rail and Road 


Rattway Srartistics.—Replying to a question in 
Parliament a few days ago, the Minister of Trans- 
port, Mr. A. Barnes, said that in March, 1939, the 
four main line railway companies employed 33,913 
engine drivers and motormen, 31,997 firemen, and 
13,754 goods guards. Figures for March, 1945, were 
42,715 engine drivers and motormen, 39,420 firemen, 
and 18,257 goods guards. 


work on the northern section of the Peiping and 
Hankow Railway is to be immediately resumed in 
accordance with an agreement reached by the three 
representatives of the executive field team at 
Shihchiachwang, south of Peiping. The first 
repairs to be made will be on the 12-mile section 
between Yuanshih and Kaomi. The Communists 
have already dispatched two liaison officers to 
Tachenchwang to administer the necessary labour 
force. The Shihchiachwang Railway Bureau has 
also sent technicians to Yuanshih to complete the 
necessary preparations. 


THE PHILLIMORE AND DENDY MarsHaLt Ral- 
way CoLLEecTions.—Two well-known collectors, 
J. Phillimore and C. F. Dendy Marshall, both 
assembled important collections, consisting mainly 
of pictures, documents and models relating to rail- 
ways. Since their deaths, however, these collections 
have been dispersed, and the Science Museum and 
Science Library have been able to acquire many 
interesting items which, together with examples 
previously in the National Collections form a most 
valuable reference collection of British railway 
history. A special exhibition which was opened at 
the Science Museum, South Kensington, 8.W.7, on 
April 13th, shows a selection from these recent 
additions sufficient to give some idea of the nature 
of the material which has now become available for 
public use. The fine series of early contemporary 
prints is perhaps the most notable feature, but there 
are also many valuable and unique historical 
documents. 


Miscellanea 

SwepisH Ironworks Expansion.— According 
to The Anglo-Swedish Review, a considerable expan- 
sion of refinery capacity at the Swedish Govern- 
ment-owned ironworks, Norrbottens Jarnverks 
A.B., at Lulea, is receiving attention. The Govern- 
ment proposes to construct new blast-furnaces, steel 
furnaces, and rolling mills, some of a larger capacity 
than hithert employed in the Swedish iron industry. 
Representatives of the ironworks are to go abroad 
to study problems connected with the project. 


AUTOMOBILE AND ArrcraFrr SERVICES, LTD.— 
The formation is announced of a company, entitled 
Automobile and Aircraft Services, Ltd., for supply- 
ing passenger and commercial motor vehicles or 
aircraft. Major R. H. Mayo is the chairman of the 
company, and Mr. Jack Mayo, managing director. 
The head office and showrooms will shortly be 
established in St. James’s Street, London. Mean- 
while, inquiries are being dealt with at the com- 
pany’s office at 45, Dorset Street, W.1 (telephone, 
Welbeck 6461). 


InstTITUTE oF British FounpRyMEN,—The 
annual conference of the Institute of British 
Foundrymen will be held in Birmingham from 
Tuesday to Friday, June 18th to 2lst. The con- 
ference headquarters will be at the Grand Hotel, 
Birmingham, and the programme includes works 
visits and visits to places of particular interest in 
the area, as well as sessions for the presentation 
and discussion of a number of papers. The Pre- 
sidential Address will be delivered by Mr. D. H. 
Wood on Wednesday, June 19th, and on the same 
day the Edward Williams Lecture will be given 
by Sir Claude Gibb on the subject of “‘ Fabrication 
and Castings.” 


Surpius Macuine Tooxrs.—A further on-site sale 
of Government surplus machine tools will be 
opened by the Ministry of Supply at Rolls-Royce, 
Ltd., Eighty-One Factory, Lower Milehouse Lane, 
Newcastle-under-Lyme, Staffs, at 10 a.m. on 
Wednesday, May 29th. Approximately 600 
machine tools will-be available for sale. Machines 
not sold by 4 p.m. on Tuesday, June 4th, will be 
for sale by competitive tender. Unsold machine 
tools will be on view daily between 10 a.m. and 
4 p.m. from Wednesday, June 5th, until Tuesday, 
June 11th, and would-be purchasers should visit 
the Rolls-Royce works during that period to view 
the surpluses and obtain tender forms. Particulars 





as to procedure will be available at the works. 





THE PEerPIne AND Hankow Rartway.—Repair| 





Memoranda 





GERMAN COAL AND ELEcTRICITY PRODUCTION.— 
The Chancellor of the Duchy of Lancaster, Mr. 
J. Hynd, stated in a recent written reply that 
about 38 million tons of coal had been produced 
from the Ruhr and Aachen coalfields from the time 
of the occupation of Germany up to the end of 
April. Exports of coal had been made in that 
period to France, Belgium, Holland, Denmark, 
Sweden, Norway, Luxembourg, Finland, Italy, and 
Austria. Mr. Hynd said that about 24 per cent. of 
the total power generated in the British zone of 
Germany was supplied direct to Belgium and via 
that country to the Netherlands and Luxembourg, 
as well as through the French zone to France. The 
proceeds of coal and power exports were used to 
offset the cost of essential imports into the British 
zone and were thus relieving the burden on the 
United Kingdom Exchequer. 

“THe Mopret ENGINEER” ExuHrsiTion.—The 
twenty-first exhibition organised by The Model 
Engineer will be held in the New Hall of the Royal 
Horticultural Society, London, S.W.1, from August 
22nd to 31st, 1946. On this occasion the Society of 
Model and Experimental Engineers and the Society 
of Model Aeronautical Engineers will share jointly 
in the management. There will be a display of 
engineering, marine and aeronautical models in 
competition for championship and other awards, 
and also the customary trade exhibits of model 
engineering tools and supplies and light workshop 
and scientific equipment. A passenger-hauling 
track with steam locomotives and demonstrations 
of captive model aeroplane flying will be other 
features of the show. Full particulars may be 
obtained from the Model Engineer Exhibition 
Offices, 23, Great Queen Street, London, W.C.2. 

DoLPHIN CONSTRUCTION AT THAMESHAVEN.— 
A scheme of dolphin construction at Thameshaven, 
designed and completed by John Howard and Co., 
provides two main interlocking steel piled caissons 
with concrete hearting. The caissons, which become 
monoliths at completion, are square in plan with 
the steel piles driven down to a penetration of about 
16ft. into the ballast, tied with rods and provided 
with sluices for construction use. Each structure 
is amply strong for mooring the heaviest vessel 
that is likely to be accommodated and is inde- 
pendent of other structures. It is expected to have 
an indefinite life without incurring maintenance 
costs other than fender repairs or renewals. Light 
Bailey type bridges span the dolphins and jetty 
T head, providing for oil pipe mains, into which 
oil may be pumped from the tankers from any 
position where pumps are situated in the vessels. 
Up to the present time boats have had to be used. 

GENERATION OF Etectriciry. — The official 
returns rendered to the- Electricity Commissioners 
show that 3058 million units of electricity were 
generated by authorised undertakers in Great 
Britain during the month of April, 1946, as com- 
pared with the revised figure of 2926 million units 
in the corresponding month of 1945, representing 
an increase of 132 million units, or 4-5 per cent. 
During the first four months of 1946 the total 
number of units generated by authorised under- 
takers was 14,482 million, as compared with the 
revised figure of 13,782 million units for the corre- 
sponding period of 1945, representing an increase 
of 700 million units, or 5-1 per cent. The total 
number of units sent out from the generating 
stations of authorised undertakers during the 
month of April, 1946, 7.e., units generated less units 
consumed in the stations by auxiliary plant and 
for lighting, &c., was 2882 million. The total 
number of units sent out from these generating 
stations during the first four months of 1946 was 
13,679 million units. 

ILLUMINATING ENGINEERING Socrety.—A dinner 
was held by the Illuminating Engineering Society 
on May 15th at the Connaught Rooms, in connec- 
tion with the Society’s three-day convention and 
exhibition, to which attention has already been 
drawn in these pages. The dinner was attended by 
more than 350 members, guests, and their ladies. 
Mr. H. C. Weston, President of the Society, took 
the chair. Speaking as one of the principal guests, 
Mr. George Tomlinson, Minister of Works, referred 
to the benefits accruing from lighting research, 
particularly in the weaving trade, of which he had 
had some experience. He thought that regulations 
were necessary for standards of lighting in many 
places. The President, in reply, sought increasing 
recognition of and encouragement for the value of 
the lighting expert’s work by the legislature. Dr 
C. C. Paterson, Past-President of the Society, and 
Professor E. N. da C. Andrade proposed and replied 
to the toast of ‘‘ The Guests” in a witty and enter- 





taining manner. The dinner was followed by 


cabaret and dancing. 
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Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Chartered Surveyors’ Institution 
Monday, May 27th.—12, Great George Street, S.W.1. 
Annual general meeting. 5 p.m. 


Cornish Engines Preservation Society 
Saturday, May 25th.—Visit to Kew Bridge and 
Campden Hill Pumping Stations of the Metropolitan 
Water Board. 11.45 a.m. 





Engineers’ Guild 

Wednesday, May 29th.—Royal Society of Arts, John 
Adam Street, Adelphi, W.C.2. Annual general 
meeting. 6.30 p.m. 


Institute of Welding 
Wednesday, June 5th.—Institution of Civil Engineers, 
Great George Street, S.W.1. Annual general meeting. 
2.30 p.m. 


Institution of Structural Engineers 
Thursday, May 30th.—11, Upper Belgrave Street, S.W.1. 
Joint meeting with the British Section of the Société 
des Ingénieurs Civils de France. “‘ Cements with con- 
trolled Expansions and their Applications to Pre- 
stressed Concrete,” Monsieur Henri Lossier 6 p.m. 


Institution of Automobile Engineers 

Saturday, May 25thLonpon GrRapvuaTEs: Rem- 
brandt Hotel, Thurloe Place, S.W.7. Annual dinner. 
7.15 p.m. 

Tuesday, May 28th.—BirmincHamM CENTRE: James 
Watt Institute, Great Charles Street, Birmingham. 
**Engine Proportions, with Special Reference to 
Stroke /Bore Ratio,” A. Mitchell. 6.15 p.m. 


Institution of Civil Engineers 

Tuesday, May 28th.—Rattway Section: Great George 
Street, S.W.1. “Trend of Rolling Stock Design,” 
C. E. Fairburn. 5.30 p.m. 

Friday, May 3lst.—YorxsuirE Association: Royal 
Victoria Hotel, Sheffield. Annual general meeting. 
6 p.m. 

Tuesday, June 4th.—Great George Street, S.W.1. Annual 
general meeting. 5.30 p.m. 


Institution of Electrical Engineers 

To-day, May 24th—MEasUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. “The 
Measurement of Time,” Sir Harold Spencer Jones. 
5.30 p.m. 

Wednesday, June 5th.—Central Hall, Westminster, S.W.1. 
Faraday Lecture. ‘“‘Atoms, Electrons and Engi- 
neers.” T.E.Allibone. 6 p.m. 

Friday, June 14th-——MEasUREMENTs SECTION: Con- 
naught Rooms, Great Queen Street, W.C.2. Informal 
dinner. 6 p.m. 


Institution of Mechanical Engineers 

To-day, May 24th.—Storey’s Gate, S.W.1. Conference 
on Machinability. 10.30 a.m. and 2.30 p.m. 

Saturday, June lst.—N.E. GrapuaTEs: Gas Company’s 
Office, Grainger Street, Newcastle-upon-Tyne. 
Annual meeting. 2 p.m. 

Tuesday, June 4th—LonpoN GrapvuaTEs: Storey’s 
Gate, Westminster, S.W.1. ‘Oil Well Drilling 
Practice,” L. J. Crook. 6.30 p.m. 


Institution of Mining Engineers 
Thursday and Friday, June 20th and 21st.—Royal 
Victoria Station Hotel, Sheffield. Summer Meeting. 
Institution of Production Engineers 


Tuesday, June 4th—-WoLVERHAMPTON GRADUATES: 
Willenhall Evening Institute, Central Schools, 
Willenhall. “ Press Tools,” T. A. Stevens. 7 p.m. 


Thursday, June 20th.—WoOLVERHAMPTON SECTION: 
County Technical College, Wednesbury. ‘‘ Broach- 
i Machines, Tools, and Practice,’ E. Percy 


ing 
Edwards. 6.30 p.m. 


London Association of Engineers 
To-day, May 24th.—Connaught Rooms, Great Queen 
Street, W.C.2. Anniversary Dinner. 6 p.m. 
Manchester Statistical Society 


Saturday, May 25th.—College of Technology, Sackville 
Street, Manchester. ‘‘ Statistics in America,’ W. A. 
Bennett and M. Millbourn. 2.30 p.m. 


North of England Institute of Mining and Mechanical 
Engineers 
Saturday, May 25th.AssociaTEs AND STUDENTS 


Section :. Neville Hall, Westgate Road, Newcastle- 
upon-Tyne, 1. Annual general meeting. 2.30 p.m. 


Royal Aeronautical Society 
Thursday, May 30th.—Institution of Civil Engineers, 


Royal Institution of Great Britain 

To-day, May 24th.—21, Albemarle Street, W.1. “‘ X-Ray 
Analysis in Research and Practice To-day,’ Sir 
Lawrence Bragg. 5.15 p.m. 

Friday, May 31st.—21, Albemarle Street, W.1. ‘‘ Electric 
Fishes,” Sir Henry Dale. 5.15 p.m. 

Friday, June 14th.—21, Albemarle Street, W.1. ‘* Tor- 
sr: Their Use and Development During the 

Var,” W. W. Davis. 5:15 p.m. 


Royal Society of Arts 

Wednesday, i ae Adam Street, Adelphi, 
W.C.2. “Colloidal Carbon,” W. H. Cadman. 
1.45 p.m. 

Wednesday, June 5th.—John Adam Street, Adelphi, 
W.C.2. “The Production and Use of Artificial 
Fog for Protection Purposes During the War,” S. R. 
Dight. 1.45 p.m. 


Society of Instrument Technology 
Tuesday, May 28th.—London School of Tropical Medi- 
cine, Gower Street, W.C.2. ‘“‘ The Design of Auto- 
matic and Manually Operated Control Systems,” 
A. Porter. 7 p.m. 


Stevenson Locomotive Society 

Saturday, June 1st.—L.N.E.R. Ambulance Room, Leith 
Street, Edinburgh. ‘* Locomotives of the Northern 
Counties Committee (L.M.S.R.),” J. F. McEwan. 
3 p.m.—302, Buchanan Street, Glasgow. ‘‘ District 
Motive Power,” 8. T. Clayton. 3 p.m. 

Saturday, June 15th.—Visit to Stewarts Lane and Nine 
Elms Locomotive Sheds. 2.30 p.m. 

Saturday, June 22nd.—Visit to Doncaster Works and 
Running Shed. 2.30 p.m. 

Saturday, July 6th.—L.N.E.R. Ambulance Room, Leith 
Street, Edinburgh. ‘“*The 4-4-0 Locomotives of 
the North British Railway,” J.T. Rutherford. 3 p.m. 








Reports on German Industry 


Limited numbers of copies of the reports of Intelli 
Objectives Sub-Committees on German Industry listed 
below can be obtained from H.M. Stationery Office at the 

ices stated. 

No. of Post 
report. Title. free 
B.I.0.8.: 
8. d. 


179 ... .. German Cable Industry ...... 12 1 
238 ... .. Visit to Mahle Kom. Ges., Prag- 
strasse 26, Stuttgart, Bad Cann- 
stadt ; Aluminium Alloy Pistons 
Pressure Die Castings, Magne- 
sium Sand Castings, Remelting 
of Aluminium Scrap... ... ... 3 
263. —~—Ci«ww. = «jw. ~%L.G. Farben Industrie-Oppau 
Works, Ludwigshafen (Report 
on Nickel and Iron Powder 
Plants) and Nord Deutsche 
Affinerie, Hamburg (Report on 
Treatment of Mickel Copper 
Ores and Residues)... ... ... 2 
266 ... .. New Technical Applications of 
Acetylene A en’ “eel Tass 


f—) 


te 


oo 


C.1.0:8.: 
XVIITI-2 Liquid Oxygen Plants, France 
Co a eee 
Fried-Krupp A.G. Grusonwerke, 
Magdeburg: Ironfoundry ... 0 
Interview with Mr. Eric Schneider 
Technical Director, North Ger- 
man LloydLine... ... ... 
Ferro-Alloy Production, Badische 
Wolframerz G.m.b.H., Sollin- 


— 
— 


XXVITI-64 ... 
XXX-33 


| 


XXX-55 


a] 


XXXI-21 
XXXI-41 


MO a8 sks cece” vee neee Seo 
Organic Protective Coatings: 
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Personal and Business 


Messrs. MERZ AND MCLELLAN have moved their 
Indian office to 16, Lee Road, Calcutta. 


THe Drawine OrFicE TECHNICAL SERVICE has 
changed its address to 43, Fore Street, Hertford, 


Dr. R. H. BarFIELD is joining the research and 
development staff of Wild-Barfield Electric Furnaces 
Ltd. 


Mr. GEorFREY Rootes and Mr. Brian Rootes 
have been appointed directors of Rootes Securities 
Ltd. : 


Mr. D. H. HANDOVER has been appointed director 
for the United Kingdom and Eire of Swedish Air 
Lines. 

Dr. A. G. Ramsay has been appointed manager 
of the Mond Nickel Company’s refinery at Clydach, 
near Swansea. 


Mr. J. V. Danret and Mr. C. J. W. Scortr have 
been appointed executive directors of Crompton 
Parkinson, Ltd. 

Mr. GERALD CoLLInGwoop, M.I. Mech. E., has 
returned to the Vulcan Foundry, Ltd., as assistant 
general manager. 


Rear-ApMrirnat (E) A. L. P. Mark-Warp.aw, 
M.I.N.A,, has joined the shipbuilding branch of 
the Control Commission. 


Mr. R. Stuart Pivcuer, C.B.E., has been elected 
President of the Institute of Transport for the year 
beginning October Ist next. 


Mr. H. G. Vincent has been appointed Under. 
Secretary of the Ministry of Civil Aviation, in 
charge of policy and administration. 


Mr. R. J. M. Ineuis, M. Inst. C.E., has been 
appointed divisional general manager (Scottish 
Area), London and North-Eastern Railway. 


Mr. Daniet McVey has agreed to accept appoint- 
ment as chairman and managing director of 
Standard Telephones and Cables Proprietary, Ltd., 
Australia. 

Magor J. LacHLAN STURROCK has been appointed 
representative in the Midlands, South-West England 
and Wales of E. Boydell and Co,, Ltd., Old Trafford, 
Manchester. 

Guest, KEEN AND NETTLEFOLDS, Ltd., announce 
the resignation from the board of Lord Hyndley, 
on his appointment as chairman-designate of the 
National Coal Board. 


Mr. Guy F. Dowprna4, M.I. Mech. E., has resigned 
from the board of Tata, Ltd., London. He has 
represented the Tata Iron and Steel Company of 
India, for the past ten years. 


Mr. Gites F. NEwTon has been elected Chairman 
of the Council of the London Chamber of Commerce, 
Major J. C. Poole has been elected Deputy Chairman 
and Mr. R. W. R. Law Treasurer. 


Mr. James Leceart has been elected Chairman of 
the Clyde Navigation Trust in succession to the late 
Mr. William Cuthbert. Mr. Barclay Hogarth has 
been appointed Deputy Chairman. 


Mr. E. O. WitLouGHBy has resigned from the 
staff of Standard Telephones and Cables, Ltd., to 
take up his appointment to the Chair of Electrical 
Engineering, University of Adelaide, Australia. 


Mr. C. R. WHEELER has relinquished his duties 
as Controller of Iron and Steel, Ministry of Supply, 
and has rejoined Guest, Keen and Baldwin Iron 
and Steel Company, Ltd., as joint managing director. 


LIEUTENANT (E) R. T. M. Toyn, R.N.V.R., has 
now been released from the staff of the Engineer-in- 
Chief, Admiralty, and has been appointed produc- 
tion manager of Hubert H. P. Trist and Co., Ltd., 
Bristol. 

THe Minister OF Surpty has appointed Mr. J. C. 
Carr, principal assistant secretary in the Ministry 
of Supply, to be Acting Controller of Iron and Steel 
in the interim period pending the setting up of the 
proposed new Control Board. 


A..C. Wickman, Ltd., Coventry, announces that 
its American organisation, the Wickman Corpora- 


3} tion, 15,533, Woodrow Wilson Avenue, Detroit, 


Michigan, U.S.A., is, by arrangement with the 


2| Newall Engineering Company, Ltd., Peterborough, 


to manufacture and be sole selling agents and 
engineering representative for the measuring equip- 


‘ment manufactured in this country by Optical 


Measuring Tools, Ltd., 414, Montrose Avenue, 
Trading Estate, Slough, Bucks, a subsidiary of the 
Newall Engineering Company and of ‘the Newall 
measuring machines. In addition, A.-C. Wickman 
(Canada), Ltd., Toronto, has been appointed sole 
selling agent and engineering representative in 
Canada for all the equipment of Optical Measuring 
Tools, Ltd., and of the Newall jig borer manu- 








Great George Street, §8.W.1. Thirty-fourth Wilbur 


Wright Memorial Lecture, E. F, Relf. 6 p.m: 


Clothing, Gas Masks, Gloves, 
Soles, and Heels... seus eee 


factured by the Newall Engineering Company, 
Ltd. 
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Empire Scientific Conference 


Tue Department of Scientific and Industrial 
Research has now given further particulars con- 
cerning the Royal Society’s Empire Scientific 
Conference, which is to be held from June 17th 
until July 8th. His Majesty the King will open 
the Conference in the Senate House of London 
University on Monday, June 17th, at 11 a.m. 
On the three following days papers will be read 
on general scientific organisation, from Australia, 
Canada, India, South Africa, and the Colonies. 
Methods of improving the interchange of 
scientists throughout the Empire will be dis- 
eussed. At Cambridge, from June 22nd until 
June 28th, papers will be read on natural pro- 
ducts of the Empire, agricultural science in the 
Empire, and the mineral resources of the 
Empire. Other subjects to be discussed include 
measures to secure greater uniformity in 
physical standards of measurement and the 
use of units, terms, and symbols ; the collection 
and interchange of scientific records and experi- 
mental materials and the formation of an 
information service for scientists; and the 
etiology and control of infectious and trans- 
missible diseases. From July Ist to 6th, at 
Oxford, papers will be read on physiological and 
psychological factors affecting human life, 
and work under tropical conditions and 
industry ; modern methods of mapping and 
exploration by air; the science of nutrition ; 
and land utilisation and conservation, including 
forestry, soil erosion, irrigation, &c. Final 
sessions of the Conference will take place in 
London from July 6th to 8th, when Empire 
co-operation in the scientific field and the dis- 
semination of scientific news to the public 
generally will be discussed. 


Stockholm Scientific Instrument 
Exhibition 

Tue Scientific Instrument Manufacturers’ 
Association of Great Britain, Ltd., is holding an 
exhibition of instruments at the Technical 
Museum, Stockholm, from Friday, May 24th, 
until Tuesday, June 4th. More than forty of 
Britain’s leading scientific instrument makers 
are showing, making a wide range of exhibits. 
The exhibition, which has the support of the 
Board of Trade was officially opened by the 
British Minister to Sweden, and the inaugural 
address was given by Sir Charles Darwin. Each 
day a programme of lectures is being given by 
eminent scientists and engineers of member firms. 
Among the lecturers may be mentioned Professor 
E. K. Rideal, of the Royal Institution, and Mr. F. 
H. Rolt, of the National Physical Laboratory, 
while a lecture on modern navigation will be 
given by Mr. A. H. Beck, of Henry Hughes and 
Son, Ltd. The purpose of the exhibition is to 
show the progress and development of British 
instrument manufacture during the war. The 
idea of holding such an exhibition was first 
suggested, at a conference held in Stockholm in 
August last year, by Mr. A. J. Hughes, who, we 
may recall, recently retired from the managing 
directorship of Henry Hughes and Son, Ltd., 
after completing fifty years of service. At the 
conference the advantages of such an exhibition 
to Swedish industry and to British instrument 
manufacturers was discussed with Professor 
Velander, of the Royal Swedish Institute of 
Scientific Research. On his return, Mr. Hughes 
reported his conversation to the Scientific 
Instrument Manufacturers’ Association, which 
body, in the autumn of 1945, concluded negotia- 
tions with the Swedish scientists. A very 
representative Swedish committee was formed, 
under the chairmanship of Professor Borelius, 
of the Royal Technical University. 


Rebuilding Export Trade 


In an address given to the Publicity Club of 
Glasgow, on Friday, May 24th, Sir Miles 
Thomas, vice-chairman of the Nuffield Organi- 


export. Sir Miles went on to say that in 
his travels during the past few months, and 
even during the war years he was astonished 
at the amount of, and the quality of the pub- 
licity and propaganda material, which other 
countries had been able to send overseas. This, 
he said, severely handicapped British business 
houses, and the whole matter deserved the 
closest consideration of the Department respons- 
ible for the. allocation of supplies. Referring 
to Britain’s bid to expand her export trade, Sir 
Miles said that if this country tried to-day to 
build up export sales that failed to meet the 
test of quality, style, and value, we should find 
that the sacrifice in the home market would fail 
to achieve lasting success. It should always be 
remembered that a healthy home trade was the 
springboard for export activities, and those 
responsible should make sure that such trade 
was on sound commercial lines. Many of the 
goods which we were producing to-day were 
characterised by a strictly utilitarian pattern. 
That was not so overseas, where our potential 
long-term buyers had not known the austerity 
and repression endured by Britain. The day 
would soon come’when we should have to start 
selling in real earnest, and create a demand for 
our goods. Summing up the place of industry 
in the national recovery plan, Sir Miles said that 
it had three main duties, first, to the workpeople 
engaged, to see that they had the means whereby 
they could live happily and _ contentedly ; 
secondly, the duty to the customer of offering 
goods representing high standards of quality ; 
and, thirdly, the loyalty to those with financial 
investment in the particular business concerned. 
Personally, he welcomed the current tendency to 
decrease the emphasis on the return paid to 
people who merely lent their money to a busi- 
ness. A mere loan of wealth was alone not 
sufficient. It must be accompanied by a positive 
contribution, if it took anything out of the 
business. 


British Iron and Steel Federation and 
Nationalisation Proposals 


Last week, a meeting of the Council of the 
British Iron and Steel Industry, under the 
chairmanship of the President, Mr. Ellis 
Hunter, was convened to discuss the Govern- 
ment’s proposals with regard to the industry. 
The Council, representing 480 firms comprising 
the industry, recorded its unanimous opposition 
to nationalisation. It is opposed to the 
nationalisation of any section of the group of 
industries it represents, because it believes that 
it would be injurious to the efficiency of the 
industry itself, to developments in a wide range 
of allied industry, and to national recovery. 
It is not opposed to public supervision ; on the 
contrary, the industry, it points out, willingly 
operated under public supervision for several 
years before the war. It welcomes close co- 
operation with the Government in the recon- 
struction of the industry, and has submitted 
to the Ministry of Supply the plan of develop- 
ment recently published. Organisation within 
the industry, it holds, provides a guarantee that 
this development will be carried out effectively 
and speedily and that the highest level of 
efficiency will be reached as quickly as plant 
and engineering resources can be ‘made 
available. Prices, moreover, will be related 
to the costs of efficient units of production. 
The nationalisation of sections of the industry, 
it goes on to say, would tear the heart out 
of the most efficient organisations and would 
destroy the best hope of raising the general 
standard of efficiency in the _ industry. 
The shadow of nationalisation, it points out, 
is already frustrating the industry’s major 
schemes for reconstruction, and is imperilling 
the realisation of the plan of which they are 
a vital part. . By prejudging the issue of 
nationalisation the Government, it says, will 
place the Control Board in a false position and 
will sacrifice the public interest that it desires 


Scientific Manpower Committee Report 


THE report of the Committee on Scientific 
Manpower, which was appointed by the Lord 
President of the Council, on December 9th, 1945, 
to consider the policies which should govern the 
use and development of our scientific manpower 
and resources during the next ten years, has 
been published, as a White Paper—Cmd. 6824— 
by the Stationery Office, price 6d. The com- 
mittee is of the opinion that the procedure for 
expediting the return of scientists to civil life is 
adequate to present needs, and no improve- 
ments are recommended. ‘The fullest use, it 
states, should be made of the facilities offered 
by the Appointments Department of the 
Ministry of Labour, and applications for the 
release of experienced assistants under Class B 
should be considered sympathetically, where it 
can be shown that if release is not granted, the 
work of a scientist will be held up. Everything 
possible should be done to meet the immediate 
needs of Universities for accommodation. 
Dealing with the longer term problem, the 
report states that there were 45,000 scientists 
registered on the Ministry of Labour’s Central 
(Technical and Scientific) Register at the end 
of 1945, and our existing capital must be, there- 
fore, somewhere between 45,000 and 60,000. 
It is unlikely, the report states, that the nation 
has at its disposal to-day a force of more than 
55,000 qualified scientists. Figures for 1950 
and 1955, are assessed as a minimum require- 
ment of 70,000 and 90,000 fully qualified 
scientists, respectively. It is essential, the 
report goes on to say, that the output of scien- 
tific graduates should be increased very much 
above the level of expansion at present envisaged 
by the Universities. The immediate aim, it 
states, should be to double the present output, 
giving approximately 5000 new scientists every 
year, at the earliest possible moment. The 
recommendation of the Percy Committee on 
Higher Technological Education is endorsed, 
that full-time technological sources of Univer- 
sity Degree standard should be developed at a 
selected and limited number of Technical 
Colleges. The problems of individual univer- 
sities are discussed, the quality of science 
teaching, and the effect and implementation of 
the committee’s proposals. 


Paris Trade Fair 


Tue Paris Trade Fair opened last Saturday, 
May 25th, and is to continue until June 10th. 
This year there are more than 8000 exhibitors, 
the greatest number since the Fair was inaugu- 
rated in 1904. Exhibits have been arranged in 
seventy-four sections, covering nearly 100 acres 
of ground. Some 120 British firms are repre- 
sented, the majority in the machinery section. 
It is thought that many orders will be placed 
for British machinery, for all types of equip- 
ment, especially machine tools, are France’s 
chief requirements. Forty members of the 
Gauge and Tool Makers’ Association were 
present during the opening days of the Fair. 
Austria, Belgium, Switzerland, Holland, and 
Czechoslovakia have national sections in the 
Fair grounds. . It is hoped that next year 
British exhibitors will have a purely British 
national section. The Fair this year is the 
second Paris Trade Fair to be held since the 
liberation of France. Last year. it had to be 
postponed until September 8th, but, in spite of 
the difficulties at that time, was very successful. 
The Fair Committee had but thirty-two days in 
which to prepare, as the Fair grounds were in 
German hands throughout the war, and were 
subsequently requisitioned by the French 
military authorities. Visitors last year num- 
bered 1,300,000, and it is.confidently expected 
that even greater numbers will be present this 
year, with improvements in travelling facilities. 
Of the total area of 100 acres of grounds, more 
than 137,000 square yards are occupied by 
permanent buildings and 120,000 square yards 
are occupied by temporary buildings erected 








sation, made an appeal to ‘the Government to 
increase newsprint supplies and also. grants 
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British Locomotive Working in Wartime’ 


By O. S. NOCK, BSc. 
No. IV.—THE L.M.S.R. “CONVERTED ROYAL SCOT” CLASS, 4-6-0s—Parr IT 
(Continued from page 467, May 24th) 


HE short run of 10 miles from Skipton to 

Hellifield involved some harder work. In 
rough upland country, with an occasional 
glimpse towards the higher and wilder 
regions beyond, the railway climbs to the 
watershed between the Aire and the Ribble. 
But even here Driver Pattrick used 15 per 
cent. cut-off for just over half the climb. 
With the gradient, as shown in Fig. 4, 
changing so frequently, it is difficult to make 


rostered maximum of 510 tons tare; but 
over the mountain section the maximum per- 
mitted to a “‘Converted Royal Scot” is 
450 tons. It is true that express train timings 
have been considerably eased out in com- 
parison with pre-war standards. The present 
allowance over the 46 miles from Hellifield 
to Appleby is 69 min., but even this requires 
an average speed of 30 m.p.h. throughout 
the 15-mile climb at 1 in 100 from Settle 


imposed below the general limit of 75 m.p.h, 
now applying to express trains all over the 
country. 

The immediate approach to the Settle and 
Carlisle road is curiously deceptive. Hellj. 
field Station overlooks the broad smiling 
valley of the Ribble, and the line descends 
at first on gradients of 1 in 215 and then 
lin 184. Driver Pattrick linked up to 15 per 
cent. cut-off after we had travelled a bare 
100 yards, but we accelerated briskly and 
passed Settle Junction, 3-3 miles, in 5} min., 
at 62m.p.h. At this point the main line veers 
round to the right and enters the deep, 
narrow trough of North Ribblesdale. With 
the Attermire crags towering above Settle, 
and the limestone scars of Giggleswick to the 
west of the line, the transformation from 
pastoral to mountain scenery was immediate 
and complete. As we passed Settle Junction 


an accurate estimate of the horsepower. At!Junction to Blea Moor. 














.<—— 62 M.P.H. Max. 








f 
4 
= 
» 
& 
= 
3 








60 
$ 
= ~» 
a 40F s 
= & 
= L 
QL 
& 
2 207 
0 
Q 
~ 
~J 
re 
x ar 
n 
> q 
=) = 
ww ~ 
~ a 
= PS a 
S S 
> < 
2 = 
x S 
i) 







SELSIDE BOX 


—k HELWITH BRIDGE BOX 





STAINFORTH BOX 





SETTLE 


SETTLE JC. 









The broad views in| and began the long ascent at 1 in 100, the 








& 





a 
q 
a 
2 
= 

\ 













S 
«< 
a S 4 
= ~ bs ~ 
Ss mG ~~ _ ~ 
a s see =y = S 
~ = woz, ~ S oD 
rr so = zw >) — 
= «= SBSu i 2D & 
G ww eS se =< 
~ = Ss 
ro) r) 7 
a é 
~ 
<= 
















































| | - } 
Gradients | x | | | ig | 8 = S || $ " $ $$ 3 || t 5 $8 t 
is] { | | | |_| } | | Ht 
— T T rT T T T T T ——— T "T . T ". 
5 10 15 20 25 30 ' $35 Miles 
ial 54% 
> 
= 20H Pal Sencar 
Ss Full Gear 
0 Hts 
s ba | f 
= Regulator Full Open Throughout ———-—-—_—___—____-_"—> 
> ~ , 
c 
Closed 
R 


“THE ENGINEER™ 


Fics. 4 AND 


the summit, on the gradient of 1 in 131, 
speed was slightly falling, but judging from 
the work on other stretches of line, the D.H.P. 
here was probably in the region of 1300 to 
1350, or 22 per cenc. cut-off. We were 
stopped outside Hellifield by adverse signals, 
and on this account took 19 min. instead of 
the 17 min. booked for the run from Skipton. 
From the time at which we passed the 
summit point above Bell Busk, however, we 
could have stopped at Hellifield in 16 min. 
with a clear run in. On leaving Hellifield we 
were at our maximum lateness of 194 min. 
The next section, through some of the 
highest ranges of the Pennines, and over the 
1166ft. altitude of Aisgill summit, provided, 
as usual, the most severe test on the whole 
journey. Up to now the engine had been 
hauling a load nearly 100 tons inside her 





* Previous articles in this series appeared in our 
issues of August 17th and 24th, 1945: April 26th 
and May 3rd, 1946. 


5—-WORKING OF LOCOMOTIVE: SKIPTON TO AISGILL BOX 


this wild fell country and the superb engi- 
neering of the railway itself make an apt 
setting for outstanding feats of locomotive 
thaulage. Built as a fast express route, to 
compete for the Anglo-Scottish traffic on 
level terms with the well-established East 
and West Coast routes, the “Settle and 
Carlisle ” was laid out on the boldest scale. 
The track is carried on the mountain slopes 
in long sweeping curves, with lofty granite 
viaducts spanning the ravines worn by infant 
rivers tumbling down the bleak hillsides. In 
building this line the engineers could not 
afford to spoil the alignment by skirting 
rocky hillocks, out-jutting crags, or even great 
ridges like that separating the headwaters 
of the Ribble from those of the Yorkshire 
Dee. There was only one way—to blast clean 
through. Thus was contrived a magnificent 
road, which to-day has no location through- 
out the 77 miles from Hellifield to Carlisle 
where a permanent speed restriction is 





regulator was pushed hard over, but we 
travelled for a little over 3 miles before the 
cut-off was advanced beyond 15 per cent. 
Speed had by then fallen to 34 m.p.h., but 
with an increase to 22 per cent., a minimum 
of 28 m.p.h. was sustained through the rocky 
gorge above Stainforth. Draw-bar horse- 
power at this point was 1046. 

At the head of this defile the line comes 
out on to the open moorland, with the great 
truncated cone of Pennyghent close at hand, 
and in crossing a small tributary of the 
Ribble there is actually a quarter of a mile 
of level track. Here we accelerated smartly 
to 34 m.p.h.; but on resuming immediately 
the 1 in 100 ascent, Driver Pattrick advanced 
the cut-off to 30 per cent. after a further mile 
of climbing. The response of the engine was 
most impressive. At the actual moment of 
making the change in cut-off, the speed was 
32 m.p.h., but in 2 miles we had accelerated 





against the 1 in 100 grade to 36 m.p.h., and 
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this speed was held unvaryingly over the 
next 3 miles. The draw-bar horsepower on 
this length was 1555, a high figure at this 
relatively slow speed, considering that no 
more than 30 per cent. cut-off was being 
used. Approaching Ribblehead, with the 
railway now curving round the northern 
flanks of Ingleborough, the gradient eases 
to 1 in 182 for half a mile. The driver took 
advantage of this respite to reduce the cut-off 
to 22 per cent. once more, but, as the diagram, 
Fig. 5, shows, the fall in speed was very slight 
on the final 2} miles at 1 in 1014 to the 
entrance to Blea Moor tunnel. In the mean- 
time we had crossed Batty Moss viaduct, 
over the swampy waste ringed by the moun- 
tain masses of Cam Fell, Ingleborough, and 
Whernside. Our time for the 14 miles from 
Settle Junction to the signal-box at Blea Moor 
sidings was 23} min., an average of 35-4 
m.p.h. against the booked average of 30 
m.p.h. 

Fireman Arnold had no difficulty in main- 
taining boiler pressure at 240 lb. to 245 lb. 
per square inch throughout this fine ascent, 
and the firing rate was not unduly heavy. 
Over the 10 miles from Stainforth to Blea 
Moor, where 22 to 30 per cent. cut-off was 
being used continuously, the water consump- 
tion averaged 95 gallons per mile. On enter- 
ing Blea Moor tunnel, with the gradient 
changing to a slight descent at 1 in 440, the 
driver linked up to 15 per cent., and after 
this had taken us up to 51 m.p.h. at Dent 
Head viaduct, he continued on no more than 
10 per cent. along the wonderful stretch to 
Garsdale Junction, with its awe-inspiring 
scenery, where, indeed, the railway is about 
the only thing that is anywhere approaching 
level! We began the short final ascent to 
Aisgill summit at 58 m.p.h., and without 
any increase in the cut-off above 10 per cent. 
carried it at a minimum of 45 m.p.h. Our 
time for the 28-4 miles from Hellifield to the 
summit was 44 min., a gain of 5 min. on 
booked time. In pre-war days the fastest 
trains over this section were booked to 
average 46-7 m.p.h. from Settle Junction to 
Blea Moor, and to cover the succeeding 
11-2 miles on to Aisgill in 12 min. On these 
schedules, however, the class ‘‘ 5 X ”’ engines, 
having a nominal tractive effort of 26,610 lb. 
at 85 per cent. working pressure, were 
limited to a maximum tare load of 300 tons. 
Thus comparison between pre-war and war- 
time speeds cannot readily be made. What 
was abundantly clear, however, was that the 
“Converted Royal Scot ’’ was so master of 
its work as to make the haulage over the 
mountain section of a 450-ton load appear a 
relatively easy task. 

The long descent to Carlisle is commenced 
amid scenery no less dramatic than that 
south of Garsdale. From Aisgill summit the 
Eden Valley is seen falling abruptly from the 
watershed, a cleft in the Pennine massif 
scooped out as with a knife between the 
escarpments of Black Fell Moss and Wild 
Boar Fell. Down the western slopes of this 
deepening trough the railway is carried on a 
gradient of 1 in 100. The descent continues, 
with little variation from this general inclina- 
tion, for 15 miles, and throughout this length 
we ran entirely without steam. Only once 
before have I seen a locomotive coast so 
freely. That time it was the late Sir Nigel 
Gresley’s famous 2-8-2 engine “‘ Cock o’ the 
North,” when fitted with the original poppet 
valves. In that case the valves were lifted 
from their. seats when the engine was put into 
mid gear. In the L.M.S. Railway engine 
“No. 6117,” when the regulator was closed 
on passing Aisgill, the gear was advanced to 
the 54 per cent. cut-off position. Under these 
conditions engine and train ran so freely that 


necessary to keep the speed at about 70 
m.p.h. When, nearing the foot of the incline, 
the brakes were released and the train allowed 
to accelerate without hindrance, speed rose 
from 60 to 724 m.p.h. in just over 2 miles. 
So, running entirely without steam, we 
averaged 61 m.p.h. from passing Aisgill to 
the stop at Appleby. Our total time for the 
46 miles from Hellifield was 614 min., a clear 
gain of 74 min. on booked time, and an 
average of 45 m.p.h. over this difficult section. 

The second stage of the descent from Aisgill 
summit to Carlisle usually provides the 
fastest sustained running in the English half 
of the Leeds to Glasgow journey. For a 
distance of 14 miles from Appleby the line is 
falling, mostly on moderate gradients. Follow- 
ing this comes the sharply graded switch- 
back length from Lazonby to Low House, 
where the railway is carried high above the 
gorge of the River Eden, and the magni- 
ficently wooded hills and the windings of the 
river are seen to perfection. In getting away 
from Appleby, Driver Pattrick linked up to 
15 per cent. cut-off in about 150 yards from 
the dead start, and with the help of 14 miles 
descending at 1 in 121, this accelerated the 
450-ton load to 59 m.p.h. in 2? miles. At 
this point cut-off was reduced to 10 per cent. 
No further change was made until steam was 
shut off on the final descent into Carlisle. 


Speed averaged 62 m.p.h., with a maximum 
of 68 m.p.h., over the 12 miles leading to 
Lazonby, but moreimpressive perhaps was the 
average of 58} m.p.h. maintained overthe next 
8} miles of sharp undulations where the road 
is as much against as in favour of the engine. 

On passing Cotehill, 24 miles from Appleby, 
the regulator was closed, and the gear 
advanced to 54 per cent. cut-off, after which 
engine and train coasted freely at speeds up 
to 66 m.p.h. over the succeeding 5 miles. The 
approach to Carlisle was delayed by adverse 
signals, so much so that the last 2? miles 
took 64 min. Due to this we took 1 min. 
more than the booked allowance of 35 min. 
for the 30-8 miles from Appleby to Carlisle. 
With a normal unchecked approach we could 
have made the run in 34 min. or less, since 
we had taken only 29} min. for the 28-1 miles 
from Appleby start to Scotby. It was signi- 
ficant of the ease with which the locomotive 
was making these brisk downhill speeds that 
the water consumption averaged only 21} 
gallons per mile over the 21 :niles from Long 
Marton to Cotehill, where the cut-off was 
10 per cent. throughout. Over the 113 miles 
from Leeds to Carlisle our net running 
average, allowing for the signal checks at 
Hellifield and outside Carlisle, was 45-8 
m.p.h., against 42-9 m.p.h. booked. 





(To be continued) 








The Iron and 


a the final session of the meetings on 
Thursday, May 2nd, there was a discus- 
sion on the overheating of steel based on 
the following papers :— 


SOME ASPECTS OF THE OVERHEATING OF 
STEEL DROP FORGINGS 


By H. J. Mercwant 


The effects of overheating on the serviceability 
of steel drop forgings, particularly in relation to their 
use in aero-engine construction, are discussed. The 
principal causes of, and factors influencing, over- 
heating are described, and an attempt is made to 
differentiate between overheated steel, severely 
overheated steel, and burnt steel. The greater part 
of the paper is devoted to a description of the 
methods used to detect overheating in alloy steel, 
namely, examination of the surface and of the 
fracture, metallographic examination, and mech- 
anical testing. Work carried out with a view to 
studying obscure aspects of the subject, together 
with an attempt to establish fracture test standards, 
is described. An account is given of methods of 
preventing overheating and of reclaiming over- 
heated steel. Finally, there are some notes on the 
occurrencé of overheating in American steels, and 
some suggestions are given regarding directions which 
might be taken by future research on this subject. 


THE OVERHEATING AND BURNING OF 
STE 


4 


By A. Preece, M.Sc., A. Hartiry, B.Sc., S. E. 
Mayer, Ph.D., and J. Nutrine, B.Sc. 


The overheating properties of a wide variety of 
steels have been examined. The temperatures of 
overheating have been determined on the basis of 
the fracture and etch tests, a critical examination 
of these tests showing them to be satisfactory for 
this purpose. There would appear to be no clear 
relationship between the overheating temperature 
and the normal specified analysis of the steel, or 
its oxygen and nitrogen contents. Open-hearth 
steels have generally a higher overheating tempera- 
ture than electric steels. An unexpected correlation 
has been observed between the inclusion content 
of a steel and its overheating temperature. Furnace 
conditions, such as composition of the atmosphere, 
soaking time, and the rate of cooling, have been 
studied in relation to overheating. From this, the 
possibility of a slow cooling treatment as an effective 
method of restoring overheated steels has been 
indicated. The effect of overheating upon the 





numerous slight applications of the brake were 
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Results obtained in this investigation provide fur- 
ther information on the mechanism of overheating. 


OVERHEATING AND BURNING OF NICKEL- 
CHROMIUM-MOLYBDENUM STEEL 


‘By W. E. Goopricu, N.Met., A.M.I. Mech. E. 


Occasionally, fractured test pieces removed from 
forgings for routine inspection have disclosed small 
areas of granular facets, which some inspectors have 
interpreted as indicative of “ burnt ”’ steel. More 
conservative opinion, however, has regarded these 
areas as possible signs of “‘ overheating,” and has 
inclined to the view that the evidence of such a 
condition may be masked by slow rates of cooling, 
while, on the other hand, signs of overheating, as 
judged by fractures, may occur in material which 
has not, in fact, been overheated. A series of 
experiments were therefore conducted on sections 
machined from a nickel-chromium-molybdenum- 
vanadium steel forging, the sections being heated to 
initial temperatures varying between 1250 deg. and 
1400 deg. Cent. and subjected to various cooling 
treatments, in some cases followed by a further 
standard oil-hardening and tempering operation. 
Afterwards, the specimens were fractured and their 
fractures and metallographic structures, in the 
various heat-treated conditions, are described. 

It has been shown that a repetition of normal oil- 
hardening and tempering treatments, or slow 
cooling from overheating temperatures, can appre- 
ciably reduce, and in many cases entirely eliminate, 
the abnormal granular type of fracture. All the 
evidence obtained indicated that it was n 
to cool fairly rapidly through the upper critical 
range to create conditions favourable for the 
formation of the granular facets, and even then 
tempering temperatures exceeding approximately 
400 deg. Cent. were necessary to produce the relative 
strengths of the crystals and crystal boundaries 
required for their formation. Even at overheating 
temperatures of the order of 1400 deg. Cent., no 
incipient fusion was detected at the grain boundaries 
or within the grains, though there were signs of a 
metallographic change apparently taking place in the 
solid state at the grain boundaries and also origin- 
ating from non-metallic nuclei within the grains. 


THE EFFECT OF OXYGEN ON THE ISO- 
* THERMAL TRANSFORMATIONS OF STEEL, 
AND A SUGGESTED TEST FOR BURNING 


By F. C. THompson, D.Met., M.Sc., and L. R. 
Stanton, Ph.D., M.Sc. 


Samples of a series of plain carbon steels have 





tensile and Izod properties has also been examined. 





been locally burnt, and subsequently isothermally 
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quenched to various temperatures, with a view to 
finding a test for burnt material. The results show 
that certain steels are rendered more reactive by 
burning, and this suggests a displacement of the 
inherent S curve; the nature of the final product 
of transformation indicates that this displacement 
is in @ vertical direction, which in effect acts as & 
shift to the loft. The deduction is made that this 
behaviour is due to the introduction of oxygen 
during burning, which probably acts indirectly. 
The effect is absent in other steels of similar com- 
position, as determined by ordinary method of 


would still have been the same result, viz., 
an absence of overheating. He also found 
the results in Table I of Mr. Woolman’s paper 
very difficult to understand, as, from his own 
results, he would have expected facets in all 
these samples. 

Mr. W. E. Goodrich justified his statement 
that signs of overheating might be masked by 
slow rates of cooling, and said it was cooling 
through the critical range which gave the 


——: yaa Droge ype hg be too erratic! particular type of fracture associated with 
overheated structures. There was ample 

evidence that open-hearth steels, with higher 
non-metallic than basis electric steels, re- 
By J. Wootman, M.Se., and H. W. Kimxsy, | jnired a higher minimum over-heating tem- 
Assoc. Met. perature to get the granular faceted fractures. 

A series of experiments have been carried out| If the precipitation hypothesis were correct, 
which were designed to throw light on the pheno-| 9neg would expect exactly the reverse, i.e., 


menon of overheating and the factors affecting it. nae 
Some evidence is submitted in support of a hypo- the dirtier the steel, the more it would be 
thesis that the overheating phenomenon indicated | prone to overheat. He thought the diffusion 


by faceted fractures is a precipitation effect and is| theory of Mr. Preece and his colleagues was 
not the result of external gas atmospheres. It is} more acceptable, although even that was 
considered that the precipitate is already present rather puzzling in certain respects. It might 


in the steel as cast, and the effect of heating to a 
high temperature is to redissolve it. Salenausih be that some future work would show that 


cooling, if at a suitabie rate, results in a precipitate} one particular type of non-metallic had an 
aap — yee ag as gp ma — influence and might account for the pheno- 
CN PEFSIStS BS & NELWOrK.  o. us 18 Fenector’ nm *©! menon. Whilst Mr. Preece and his colleagues 
final fracture test by interruptions in the path of th td : 
TOs dialcteut dies "4 Alm Manaked Serce ec Radian (ANON quite clearly that the furnace tem- 


crack, giving rise to the faceted type of fracture. : 
The indications are that the rate of cooling from | perature did not seem to matter very much, 


the overheating temperature is an important factor | Mr. Merchant did not agree with these find- 


SOME EXPERIMENTS ON OVERHEATING 





used for crack detection. The experience of 
those who had knowledge of those methods 
might be given. 

Mr. Hind said that during the war, when 
supplies were difficult, those working at the 
Accrington works of his company knew that 
overheating was suspected in a large number 
of components, and the evolution of a satis. 
factory inspection method was complicated 
by the local occurrence of overheating 
in individual components. Unfortunately, 
many components suspected of being over. 
heated were in the more or less finished con. 
dition, and obviously a fracture test was 
impossible. In some cases burning could be 
detected by magnetic inspection, but over- 
heating could not. From experience, the 
likely location of the overheating was reason- 
ably well known, and the nitro-sulphuric 
etching method was the one finally decided 
upon for inspection purposes. An effort 
had necessarily to be made to assess the signi- 
ficance of the overheating in relation to 
service conditions, and a decision had to be 
made as to what degree of overheating could 
be tolerated in a connecting-rod, for example, 
which had to go into an engine without danger 
of premature failure. It was found that the 
degree of overheating was not necessarily 
reflected in the routine mechanical pro. 


in producing faceted fractures. The method of steel-| ings, and inferred that a turbulent, strongly| perties. There was an effect upon fatigue 


making and the addition of aluminium and other | oxidising atmosphere resulted in over- 
killing agents also have an influence on the minimum etl t | t t Pp. 1 

overheating temperature, although the reasons for | 2©@tINg at lower temperatures. Fersonally 
both effects are not yet clear. The vacuum melting | he thought that a furnace which had a tur- 
experiments have also shown that remelting a|/bulent oxidising atmosphere would very 
material having a very high minimum overheating easily result in local hot spots, and these 
temperature can substantially reduce that tempera- ar ort pet ight od th 

ture, although the variables due to changes in eau: o Spo mig pooenee e 
composition introduce complexities. 
oxygen, the sulphur contents appear to play an} temperature 
important réle in the phenomenon. 


Mr. A. Preece said that in the paper by Mr. 
Marchant it was stated that in his fractures overheating was still very obscure. Mr. 


tions. 


properties, however. The etching method 
mentioned was necessarily laborious, but it 
was successfully organised and proved satis- 
factory, many thousands of connecting-rods 
being examined and graded by this means. 
From one British source, of 11,000 stampings 


Besides| Overheated structure, whereas the actual|examined, some 3000 were found to be 
in the furnace might be/| burned, and about 2000 were overheated to 
much lower than indicated by these posi-| what was called Grade C or worse. Grade C 
was that stage where a definite pattern of 
Mr. J. Woolman said the actual cause of|grain boundaries began to be revealed ; 
Grades D, E, and F showed a thickening of 


of overheated steel he found tarnish colours Preece would not go farther than to suggest |the boundaries and a generally more definite 


or oxide films on the facets. In his own case, it was due to some diffusion phenomena, | pattern. 


From the same British source, 


a an oe ee 1875 _ either to or away from the grain boundaries. | 6000 finished rods were examined and 1500 

=“ r 1400 em Ce eee ee oe ee He and his co-author could not believe that} were found to be overheated to about 
work at er nas 3 i ey “¥ ae diffusion away from the grain boundaries|}Grade C. From two other British sources 
evidence at all of these co WEES AES CT coud explain the phenomena, and they were} many thousands of stampings were examined, 
films on fracture. He and his co-authors felt! 4.4 to the view that some form of precipita-| but none were found to be overheated or 


29 


that “ crossing 


perty as far as overheating was concerned,|;: 


was a very doubtful pro-| tion to the grain boundaries was the explana- | burnt. 
He contended that most of the|of American stampings revealed that 20 per 


An examination of many thousands 


and it seemed that all it could do was to) cuits recorded in his paper supported this|cent. were overheated to Grade C, but of 


indicate the austenite grain size. He was also 


very doubtful as to the use of standard sig 


3000 finished components, only 67 were 
Dr. H. Sutton said there was very clear|graded C. The difference in the rejection 


fractures as an indication of the embrittle-| idence in the paper by Mr. Preece and his|rate between stampings and finished com- 


ness of a steel. A far better way would be to 


colleagues that nitrogen was something to| ponents indicated the variation in the degree 


carry out & series of tests on every cast of | vatch rather carefully. The feature of the| of overheating from the outside to the centre 


steel. 


It could easily be done with a small) .oarae grain structure which gave rise to|of a section. A method of hydrochloric acid 


furnace, by air-cooling specimens from four anxiety on his part, and of many of his| pickling, demonstrated by Mr. Clary, of the 
to five comnpeentnner aay, from 1250 deg. colleagues connected with aircraft, was the| Ford Company, was intended to have been 
Cent. up to 1350 deg. or 1375 deg. Cent.—and influence on the performance of the parts. | adopted, but the equipment was not installed 
then examine those particular specimens | Tho effect on fatigue properties could in some|in time before the turn of events in the war 


for overheating structures. In that way 


cases be quite appreciable. 


It was difficult} caused the high rate of production to be 


cnnts on hed this ay uae property !t> avoid the impression that extensive|slowed down. Many other methods of 
t.8 nw ed a -” f e noted, and| troubles would have occurred with the use etching were tried, but only one gave results 
care taken in the heating of that particular) of some of the higher alloy steels in the|comparable to the nitro-sulphuric method. 


steel. 


absence of the carburising treatment, which} This was a 2 per cent. solution of sulphuric 


In his last conclusion, Mr . Goodrich stated | resulted in appreciable improvement of the| acid, using the electrolytic method of etching 
that signs of overheating in steels might be grain structure by reason of the effect of the| with a 10-volt A.C. supply. This gave black 
masked by slow rates of cooling. He himself|thermal treatment involved. There was,| boundaries rather similar to those obtained 
would go farther than that, and say that slow] however, a further effect in that it resulted, | with the nitro-sulphuric etch, but for obvious 
rates of cooling suppressed overheating. He per se, in some improvement of the mecha- | reasons it could not be applied to production 
asked Mr. Goodrich to make this point 4| nical set-up of the core plus the hard case, | components very easily. Of the many thou- 


little clearer. 


and it was well known that the existence of | sands of rods examined in only one was the 


Although there was a fair amount of|a hard case on a piece of steel properly|white boundary effect, mentioned by Mr. 
common ground between his paper and that|treated gave much enhanced fatigue per-| Preece, found, and that was a rod of 
of Messrs. Woolman and Kirkby, there was|formance, It might be that, from the point | American origin, which had run 320 hours 
the unfortunate aspect that in his paper|of view of the user, the effect of the over-| quite satisfactorily. 


furnace cooling did not mean the same rate | heated structure was to some extent masked 


Mr. Frith, in a communication which was 


of cooling as it did in Mr. Woolman’s paper. | by the hard case and its effect on the fatigue | read in his absence, spoke of the experiments 


In the latter case furnace cooling was some- | performance. 


The views of aero-engine|carried out in the “ Bristol” laboratory 


thing of the order of 20 deg. Cent. per minute, | metallurgists on this point would be interest-|during the past four years on the effect of 
which was fast enough to give overheating|ing. A feature of interest was that the over-|overheating on the fatigue properties of 
trouble. In his own case, the furnace cooling | heated condition, if present in more than|nickel-chromium steels, the object being to 
was only 3 deg. Cent. per minute, although | moderate degree, could be detected by modern | assist the design and inspection departments 








had it been 10 deg. Cent. per minute there|methods of electro-magnetic inspection, as|in obtaining satisfactory standards for accept- 
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ance. The first series of tests were carried 
out in the Avery-Schenck push-pull fatigue 
machine, on finished machined articulated 
rods, air-hardened and tempered to not less 
than 100 tons per square inch maximum 
tensile strength. On completion of the test 
on each rod a micro-section was prepared 
from the commencement of the fatigue frac- 
ture, and after etching with nitro-sulphuric 
acid—as mentioned by Mr. Hind—photo- 
graphs were obtained at a magnification of 
100, and grading was carried out from A to C. 
From these tests it appeared that some 
degree of overheating could be permitted on 
articulated rods. Although the first series 
of tests enabled a temporary satisfactory 
standard to be obtained for acceptance 
purposes, it was felt that the effect of greater 
amounts of overheating on the fatigue pro- 
perties should be determined, and it was 
decided to carry out a second series of tests 
on sections cut from the articulated rod 
forgings, using reversed bending stresses. 
A number of forgings which revealed burn- 
ing on the outside surface by a magnaflux 
examination were chosen for this investiga- 
tion, and the sections were cut near to, and 
away from, the “burnt” areas, rough 
machined, heat treated, and then finished 
machined. It was decided to grade the 
degree of overheating C to F. Micro- 
examination showed that the fatigue pro- 
perties had not been affected by any trans- 
verse grain flow. From _ stress-endurance 
curves, it was possible to determine the 
endurance limits based on 5X10? cycles, 
with and without an overheated structure. 
It was found that although eleven sections 
were cut near to where ‘ burning” was 
detected on the outside surface by the 
magnaflux examination, no evidence of 
“ burning ’’ was detected at the commence- 
ment of the fatigue fracture on the specimens 
machined from these sections. Generally 
speaking, however, the  stress-endurance 
curves for certain specimens were only 
approximate for grades A and B and C and D, 
but as the four specimens tested showed that 
this amount of overheating considerably 
reduced the fatigue properties, and, as pre- 
viously stated, the tests were carried out to 
determine suitable standards for acceptance 
purposes, it was decided not to carry out any 
more tests, but to try and obtain further 
results with grades E and F of overheating. 
It appeared from these fatigue tests that if 
articulated rod forgings were magnafluxed 
prior to machining and all rods which did not 
reveal ‘‘ burning ’’ were accepted, then it 
was possible for the finished machine rods 
to have a grade D overheated structure 
inside the wrist pin or gudgeon pin eye, with 
a reduction in the fatigue properties of 
approximately 8-8 per. cent. 

Mr. E. H. Bucknall said he wondered 
whether at the present time we were not too 
eager to associate the faceted appearance of 
a fracture with a supposed connection with 
an actual intercrystalline course of the 
cracking. He was quite certain he had seen 
examples where the faceted structure was on 
at least five to ten times the scale of the 
actual austenite grain size, and he had noticed 
cases where the cracking was by no means 
always intercrystalline. From the conclud- 
ing remarks by Messrs. Woolman and Kirkby 
it rather seemed they had had the same 
experience. These authors then hypo- 
thesised on the form of precipitate respons- 
ible, but he found it rather difficult to put 
himself in the frame of mind in which he 
was prepared to throw over what seemed to 
him to be the obvious explanation—that 
the overheating was caused as soon as one 
entered that temperature range in which 
delta therite began to appear. It was, of 
course, possible that these authors had 








information at their disposal with regard to| 
the location of that temperature for the more 
complex types of low alloy steels, which was 
not generally available. If that were so, he 
pleaded for its publication. If no such type 
of information was available, then we should 
press forward as energetically as possible 
to obtain it. 

As regards the desirability of obtaining the 
true stress-strain curve of overheated 
material, mentioned by Professor Thompson 
and Professor Wesley Austin, he was inclined 
to feel that unless overheating was abso- 
lutely general, it was a physical impossi- 
bility to determine the true breaking strain 
of the material because in these circum- 
stances there would be some areas of pre- 
mature fracture within the area of a test 
piece, which would throw the axial con- 
ditions of loading wrong afterwards, and, in 
any case, reduce the actual area bearing the 
strain to a figure lower than the measured 
cross-sectional area of the test piece. There- 
fore, one’s estimate of the true breaking 
stress would be liable to be very seriously in 
error on two counts. As regards the paper 
by Professor Thompson and Dr. Stanton, he 
was very surprised to find them leaving the 
matter rather in the stage of a hypothesis 
as regards the movement of the S curve by 
the burning treatment. He felt they could 
have tested the matter completely by examin- 
ing a second steel with an alloy content suffi- 
ciently slow transforming to enable them fully 
to record its transformation characteristics 
in the dilatometer, instead of relying on 
inference from structures arising from 
transformation which must mainly have 
occurred above the quenching bath tem- 
perature. 

Dr. H. O’Neill, remarking that he wished 
to revive the nitrogen bogey, said that read- 
ing through the papers, and particularly 
those by Mr. Preece and Mr. Woolman, he 
felt the evidence indicated that burning 
depended on, or was associated with, the 
nitrogen content; the lower the nitrogen 
content, the less the liability to overheating 
or burning. For this reason he was sur- 
prised that Mr. Preece should state in his 
paper that no relation was apparent between 
the nitrogen content and overheating tem- 
peratures. In grain size studies of steel, the 
British metallurgist had always been pre- 
occupied with oxygen, whereas most of the 
German metallurgists had attached import- 
ance to nitrogen. One in particular imagined 
that the grain boundary effect was asso- 
ciated with a constituent high in nitrogen. 
It was this fact which made him into look into 
these papers for evidence of nitrogen—and 
he thought it was there. 

Professor G. Waterhouse called attention 
to a very interesting paper by Jominy and 
Strohm which was read early in February in 
Cleveland at the first convention since the 
war started of the American Society for 
Metals. The paper dealt with the subject 
of the facets found in tests on drop forgings 
made from certain steels. The authors 
found that by very careful regulation of the 
soaking pit temperatures in the first place, 
then of the rolling temperatures later on, 
and then, later on still, of the forging tem- 
peratures, this type of failure could very 
largely be prevented. They did not go into 
the question of whether nitrogen was the 
cause of the trouble, or into the separation of 
gases and that sort of thing, but he had a 
very clear recollection that these authors 
were very sure that by careful temperature 
regulation this type of failure could very 
largely be prevented. 

Mr. H. A. Whiteley said he was associated 
with Mr. Merchant in the early stages of this 
work, which started in 1941 largely as a 





result of thousands of pounds’ worth of 





rejections for what at that time were con- 
sidered insufficient reasons. Subsequently, 
the drop forgers were partly converted, but 
he did not think they were yet wholly con- 
verted even now. As a drop forger, he 
rejoiced in the large measure of agreement 
which the papers showed on certain points, 
and that agreement would probably be 
increased when the various investigators had 
had an opportunity of considering the various 
points brought forward in the discussion. 
Especially did he like the idea of suppressing 
or removing the appearance of overheating 
by slow cooling from high temperatures, and 
he could see drop forgers placing orders for 
very considerable furnaces with very slow 
rates of cooling. He himself had experi- 
ments in hand to see whether that was repro- 
ducible in works practice, and he awaited 
from Mr. Preece and his fellow investigators 
the results of slow cooling on the physical 
properties after more considerable degrees 
of overheating than had been made use of 
hitherto. 

Mr. W. E. Cooper (Fairey Aviation Com- 
pany) remarked that this subject was of 
considerable concern to him scme years ago 
when, as Chairman of the War Materials 
Committee of the Aircraft Industry he was 
involved in a serious outbreak of overheating 
and burning of steel forgings which might 
have led to serious consequences in the war 
period had it not been checked. Together 
with his colleagues in the industry and in the 
Ministry of Aircraft Production, he recruited 
assistance from drop forgers and_steel- 
makers, through the Iron and Steel Control. 
Several aircraft firms energetically conducted 
investigations to assist the immediate situa- 
tion dealing with tens of thousands of com- 
ponents, while for certain drop stampings a 
maximum forging temperature of 1250 deg. 
Cent. had to be stipulated. The steel- 
makers, through the Technical Advisory 
Committee, were unable to accede to a 
request for recommended maximum forging 
temperatures for aircraft steels, an inability 
which frankly surprised most of those on, the 
Iron and Steel Control, seeing that American 
standard references contained recommenda- 
tions on temperature ranges. In any case, 
temperature control of forging furnaces would 
have taken a considerable time to effect. 
Subsequently, through a Joint Central 
Advisory Committee, the steel industry 
undertook to have the subject thoroughly 
investigated in order to produce definite 
practical recommendations for the benefit 
of both drop forgers and aircraft firms. 
When, therefore, this general discussion was 
announced, he looked forward to some 
material advance in useful knowledge which 
might have been obtained during the past 
four years. However, except in the case of 
the paper by Mr. Preece and his colleagues, 
there was nothing new of practical value or 
application to comfort or assist those 
affected by the 1942-43 epidemic of over- 
heating and burning of drop forgings. There- 
fore he was inclined to ask, “‘ Why this pre- 
mature display ?”’ Four years had elapsed 
since the troubles he had mentioned, and 
we were now presented with what was largely 
a repetition of 1942 aircraft industry know- 
ledge. 

The President said that not only the present 
papers, but many research papers in recent 
times had shown the enormous importance 
of the grain boundary, as compared with the 
general mass of the metal. It was quite 
obvious that new techniques would be neces- 
sary in that connection. With the new 
technique that had been developed in France 
recently of electrolytic polishing, there should 
be a better opportunity of using high- 
power magnification on the grain boundary 
material. 
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N Thursday, May 9th, the new Swedish 

Lloyd liner “* Saga” was completed by the 
Gétaverken A/B, of Gothenburg, Sweden, and 
after undergoing successful trials, was handed 
over to her owners, the Svenska Lloyd Rederi 
A/B, of Gothenburg. The new ship has an 
interesting history. For five years she lay un- 
completed and red-leaded in the shipyard of her 
builders. On Wednesday, May 22nd, the 
“Saga” arrived in England on her maiden 
voyage, and berthed at the New Fresh Wharf 
of the Blue Star Line, Ltd., alongside Adelaide 
House, London Bridge, until early Saturday 
morning, when she left again for Sweden. 

Those who were privileged to see the ship 
were greatly impressed by her fine design and 
her modern and pleasing passenger accommoda- 
tion. The principal hull and machinery par- 
ticulars are as follows :— 


Hull Particulars 
Overall length ... ... ... ... 420ft. 10im. 
Breadth, moulded . ose © UKE. 
Depth moulded to shelter deck 31ft. llin. 
Gross tonnage . ‘ 6,545 tons 
Service speed, fully loade d 18} knots 
Trial speed, about’ 19} knots 
Loading capacity “ : 136,000 cubic feet 
Deadweight carrying capac ity 2,150 tons 


Passenger Accommodation 


Number of first-class passengers... 160 
Number of second-class passengers 80 
Number of third-class passengers 100 
In group cabins for students and 
a a en | 
Officersandcrew ... ... ... ... 99 


Propelling Machinery 


Type: Single-screw geared engines and electro-magnetic 
slip couplings 


Number of main engines ... Four 

Total designed output --- 6700 B.H.P. 
Number of cylinders, eac h engine ... Eight 
Cylinder bore ses, eee pare 500 mm. 
Piston stroke 700 mm. 


Engine running ae 


eee 270 r.p.m. 
Type of auxiliary generating se ets 


Single-acting four- 


stroke 
Number of sets : Four 
Designed output, each engine - 210 B.H.P. 
Number of cylinders, nase tet .. Five 
Cylinder bore ... . -- so wo S40 umn. 
Piston stroke 2s ao 90m ee, EE 
Running speed .. . 450 r.p.m. 
Generator output, each set 140 kW 


A general view of the “ Saga ”’ is reproduced 
above, which shows clearly her fine lines. 
The hull of the ship was built to Gétaverken 


launched in 1940. The raked stem and flared 
bows, with sweeping lines to the semi-cruiser 
stern, may be noted. There is a single funnel, 
with two pole masts, and the deck arrangement 
is such that spacious promenade and sports 


with the bar and dance rotunda forward 
which leads into the spacious lounge, extending 
forward and on both sides. Large windows 
give an excellent sea view. Aft of the first class 
accommodation is the writing room and library, 
The predominant wood used in the first-class 
rooms is mahogany, and light elm is used for 
the second-class accommodation, which is com- 
modious and well and artistically planned. In 
the third-class rooms, and those set apart for 
student groups, excellent provision has also 
been made. In this ship between 50 and 60 per 








. 9 ic ek 





decks are provided. There are four main holds 
for cargo, with a special hold for fish, and four 
refrigerated holds. 

The first class public room accommodation 
is in the large deck house amidships, and that 
for the second-class in a special deck house on 
the after part of the promenade deck. The 
first-class dining saloon on the shelter deck 
provides for the service of the whole of the 
sixty passengers at one time. Other promenade 





designs by the Lindholmen shipyard, and was 





deck rooms include the first-class smoking room, 











ENGINE ROOM 


cent. of those travelling will be second and 
third-class passengers. 

The cabin accommodation is modern in every 
respect, and for first-class passengers single and 
two-berthed cabins are provided, with the 
addition of a suite de luxe and two state rooms. 
Two-berth cabins only are in the second-class, 
and four-berth cabins in the third-class quarters. 
Group accommodation for students and Scouts 
is also provided. 

The interior decorations of the ship were 
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carried out jointly by the Nordiska Kompaniet, 
a leading Swedish department store, and by the 
naval architects of the Gétaverken shipyard. 
Mrs. Elsa Békman, the wife of the managing 
director of the Swedish Lloyd Company, 
co-operated with the architects in fitting out 
the ship, and her artistic contributions to the 
design and decoration have been greatly 
appreciated. 

The propelling machinery, as will be seen 
from the accompanying engraving, is of the 
geared diesel type, there being- four Gétaverken 
engines, driving a single-propeller shaft through 
A.S.E.A. electro-magnetic slip couplings and 
reduction gearing. The arrangement, which 
permits a lower engine-room than usual, is a 
particularly neat one. The engines are in two 
pairs, with the couplings and gearing at the 
centre, where the controls are also grouped. 
The auxiliary generator Sets, which furnish 
power and lighting for the ship, also supply 
magnetising current for the slip couplings. 
These generating sets, along with air com- 
pressors and auxiliary pumps, are arranged in 
the wing compartments of the engine-room. 
Two exhaust gas boilers, with oil firing, for port 
use are fitted at the forward end of the engine- 
room. Near the starting platform there is a 
well-equipped workshop. 

Among other British firms which contributed 
to the success of the ‘‘ Saga ” were John Hastie 
and Co., Ltd., of Greenock, which built the 
steering gear, and Bull’s Metal and Meloid 
Company, Ltd., of Glasgow, which was respon- 
sible for the 11-ton propeller. The ship is 
equipped with the “ Sprinkler” fire protection 
system, all of which was supplied by Mather 
and Platt, Ltd., of Manchester. Air condition- 
ing is applied to all public rooms. On the bridge 
all modern aids to safe navigation, such as radar, 
echo-sounding, wireless telegraphy and _tele- 
phony, are utilised. The radio telephone makes 
it possible for passengers to telephone to Sweden 
and England during the voyage. The “‘ Saga” 
will now become the flagship of the Swedish 
Lloyd Company, and will work in conjunction 
with the Swan-Hunter-Wigham-Richardson- 
built liners ‘‘ Siiecia ’? and ‘ Britannia,”’? which 
were added to the fleet in 1929. Before the war 
more than 30,000 passengers were carried 
annually on the Gothenburg and London service 
of the company, and, with the addition of the 
“Saga,” the carrying capacity on this route 
will be considerably increased. 








Tue Sir Water Preston ScHOLARSHIPS.—A 
year ago Textile Machinery Makers, Ltd., announced 
the details of a scheme involving, inthe first 
instance, the expenditure of a sum of £5000 a year 
over @ period of seven years, on scholarships and 
research fellowships. The object of the scheme is 
to provide facilities to enable young men and women 
to obtain the highest possible qualifications in 
textile technology, and to give them opportunities 
for research work in that field, and eventually to 
increase the number of such persons employed in 
the textile and textile machinery manufacturing 
industries. The scheme is administered and awards 
are made annually by trustees appointed by 
Textile Machinery Makers, Ltd., assisted by the 
advice of principals of the university departments 
in which the recipients of awards will pursue their 
studies. There are three groups of undergraduate 
scholarships, tenable at the University of Man- 
chester, in the Faculty of Technology. Post- 
graduate scholarships, valued at £300 to £350 a 
year, are also offered to honours graduates in science 
or engineering. The normal tenure of a post- 
graduate scholarship would be three years, to enable 
the holder to obtain a second qualification in textile 
technology, and to follow it by a year’s research 
leading to the Master’s degree. Research fellow- 
ships, valued at £400 to £550 a year, are awarded 
to graduates selected from scholarship holders or 
to candidates from other universities who have 
obtained an appropriate honours degree. The 
tenure of the research fellowships would be from 
two to four years. The trustees under the scholar- 
ship scheme announce that undergraduate and 
post-graduate scholarships and research fellow- 
ships are available in all award groups. Applica- 
tions for undergraduate scholarships must be 
forwarded not later than 8th June, and for post- 
graduate scholarships and research fellowships not 
later than July 12th, to the Secretary, the Sir 
Walter Preston Scholarships and Research Fellow- 
ships, c/o Textile Machinery Makers, Ltd., 60, 
Huddersfield Road, Oldham, Lancs, from whom 


R. JOHN WILMOT: The iron and steel 

industry lies at the base of the whole of 
our industrial life. Its workers, over 300,000 
strong, supply the raw material for by far the 
greater part of our magnificent engineering 
and shipbuilding industries. Its production 
is one of the keystones of our military defence, 
and the basis of our main export trades. The 
livelihood of millions of workers depends on 
the provision of iron and steel of the right 
qualities in the right quantities, and at the 
right prices. In fact, it is scarcely possible 
to think of any human activity which does 
not depend, either directly or indirectly, on 
iron and steel. Iron and steel is as much the 
lifeblood of the nation as is codl, and His 
Majesty’s Government consider that they 
would be failing in their duty if they did not 
entrust the fortunes of this basic British 
industry to full national control. 


HISTORY OF THE INDUSTRY 


The steel industry has a magnificent war 
record and the highest praise is due to 
workers and managers alike for their achieve- 
ments ; without them the war could never 
have been won. Before making any criticism 
of the organisation of the industry, I wish to 
take this opportunity of acknowledging the 
debt which the nation owes to them for their 
work in the war. I hope the House will not 
think it irrelevant, however, if I point out 
that it was precisely during this period that 
the industry has been under the closest and 
most detailed Government control. But let 
us look at things as they were before the 
war, and in the period between the wars. 
Immediately after the last war there was a 
wild boom, in the best style of private enter- 
prise, followed by a long and terrible de- 
pression, unhappily also the other inescap- 
able result of private enterprise. For nearly 
fifteen years there was great unemployment 
in the industry. Queues of workless men were 
a dread and familiar sight in the steel towns. 
Efficiency declined, and modernisation was 
postponed : the drift was down and down, 
and the companies got into great difficulties. 
In 1932 the Conservative Government of 
that time began to take an interest in the 
industry. They started off by imposing a 
high tariff against foreign imports, and went 
on to encourage the industry to form itself 
into a private monopoly, rigidly controlled 
at the centre through the Iron and Steel 
Federation, with all the apparatus of re- 
strictive monopoly, standard prices, loyalty 
rebates, and cartel arrangements with its 
counterparts abroad. In fact, with the 
setting up of this Federation in 1934, com- 
petition and free enterprise virtually dis- 
appeared from the industry, and in its place 
there arose a private monopoly. But no 
national control was established adequate to 
prevent a steep and steady rise, not only in 
prices, but in profits. If, under a monopoly, 
prices and profits rise simultaneously, it is 
clear that the public is not getting a square 
deal. This is what happened in the British 
iron and steel industry in the years before 
1934 and 1938. 


PROBLEMS OF THE INDUSTRY 


So much for the past. Before the war, 
since the war and during the war there has 
been much anxious consideration of the 
problems of this industry. Hon. Members will 
have read in the White Paper the reports of 
the Iron and Steel Federation and of the 
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Joint’ Iron Council. These reports, in the 
period which elapsed between their presenta- 
tion to the Government and the announce- 
ment which I made just before Easter, have 
been submitted to most careful consideration 
and examination. Surely, the time has now 
come for decision and action. We do not 
need. further inquiries. What is needed now 
is rapid progress with the urgent schemes of 
capital development which was not possible 
until these reports had been considered and 
the Government’s decision had _ been 
announced. I come to the reports them- 
selves. I say at once that the Government 
accept much in these reports as a sound basis 
for industrial reconstruction. Of course, we 
cannot be bound by every detail, but we 
particularly welcome the important pro- 
posals for new projects in the development 
areas, which will greatly enhance the effi- 
ciency and improve the balance.of the whole 
of our national economic life. The reports 
agree that supervision and control are neces- 
sary. This view was stated again by the 
Federation’s president last week, when he 
said that the Federation were not opposed to 
public supervision, but that, on the con- 
trary, the industry had willingly operated 
under Government supervision. The differ- 
ence between us is that the Federation con- 
sider that public supervision could be 
successfully combined with the present 
private ownership of the industry and the 
continuation of the monopoly arrangements. 
After the most careful consideration the 
Government consider that, faced with the 
necessity of carrying out vast schemes of 
national planning in the industry, such a 
divorce of ownership from control just would 
not work. 


DIVISIONS 


Before I come to the details of what the 
Government propose, will the House allow 
me, for the sake of clarity, briefly to explain 
the broad divisions of the industry ? There 
are five. The first is the mining and the 
quarrying of ore. Second is the production 
of pig iron by smelting the ore in blast- 
furnaces. Third is the production, from pig 
iron and from scrap, of steel ingots, which, in 
the next and fourth stage are manipulated 
into various shapes, such as plates, sheets, 
strips, rods, tubes, and a thousand others. 
Fifth is the production of iron castings from 
pig iron or scrap and the production and the 
manipulation of wrought iron. That is the 
main set-up. 


PusBLic OWNERSHIP 


Now, I propose to tell the House which 
sections it is proposed should be brought 
into public ownership, subject, of course, to 
the possibility of excluding some special 
individual plants where conditions are ex- 
ceptional. We think it right to start with 
the iron ore, and with those coke ovens which 
were omitted from the coal scheme as being 
associated with steelworks. We should also 
take over the manufacture of pig iron, and 
the manufacture of steel ingots from pig 
iron or scrap. We must include the primary 
or heavy rolling sections of the industry, 
since steel smelting and primary rolling are 
essentially one industry, operating a con- 
tinuous process. Beyond this, there are 
various other finishing operations, some of 
which are so closely integrated with the 
actual iron and steelmaking as to be virtually 
one process. We intend in such cases to 





House of Commons, May 27th and 28th. 
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finishing processes are more easily separated, 
and are often carried on in separate or inde- 
pendent works. There, we intend to review 
the field, section by section and firm by firm, 
in consultation with the industry before 
deciding on the exact boundary in each 
particular case. 

I now turn to the ironfoundries manufac- 
turing iron castings. A large part of this 
industry is closely associated with engineer- 
ing, and should be left in private ownership, 
as also should be many small jobbing 
foundries with mainly local connections. On 
the other hand, spun pipe foundries are in- 
variably in association with blast-furnaces, 
and would therefore come with them under 
private ownership. 


CAPITAL 


On the question of capital development, the 
most important aspect of the whole matter, 
I would like to give the industry an assurance 
about the future—about future expenditure 
on approved development schemes—pending 
the putting into effect of the Government’s 
proposals. There must be no slackening of 
effort, and the Chancellor of the Exchequer 
who, as I have said, will be speaking to- 
morrow, has authorised me to assure the 
industry that whatever the final method and 
basis adopted, proper allowance will be made 
in assessing compensation for the results of 
any expenditure incurred from now onward, 
on approved schemes of development or 
rehabilitation. 


THE OPPOSITION’S CASE 


Mr. Lyttelton: I sum up the historical 
part of my remarks by saying that the very 
low levels to which steel production had sunk 
in the great depression was due to world 
causes, among which not the least were the 
inflation in Germany, and the high tariff 
policy and absence of foreign lending by the 
United States. Secondly, when the duties 
were imposed, the industry recovered very 
quickly from the trough into which it had 
sunk. It had already spent, on a far-sighted 
policy of modernisation, between 1935 and 
1939, £50 million, equivalent to over £100 
million at to-day’s prices. Thirdly, the prices 
they charged to consumers were, by and 
large, 10s. a ton under the American prices, 
and were subject to the approval of the 
Import Duties Advisory Committee, a 
Governmental body, up to the time when the 
Ministry over which the right hon. gentleman 
presides, took over the functions itself. 
Fourthly, the programme of £168 million is 
a continuation of that on which £50 million 
was spent before the war, and the size of the 
sum is due to development having been 
arrested and to prices having risen. Lastly, 
there is no justification for supposing that 
the industry would not submit with readiness 
to such an amount of Government control as 
is applied now. Such control is absolutely 
different from a policy of nationalisation, 
which involves the Government in the 
responsibility of operating and carrying on 
these plants from day to day, and finding the 
engineers, the technique, and the staff to do 
so. No case whatever has been made to 
justify ownership by the State. 


INTEGRATED PLANTS 


I do not want to repeat anything the 
right hon. Gentleman has said, but we must 
look at the nature of an integrated plan. I 
will not run over the whole thing—the 
quarrying of the iron ore, the rail transport 
of the iron ore, the blast-furnaces, the use of 
rich gases from the blast-furnaces in the rest 
of the process, and sometimes the sales of gas 
to outside undertakings, the manufacture of 
steel and the use of the waste heat. 


grated plant would simply lead to a dis- 
ruption to the-industrial process. Efficiency 
depends upon having a single management 
and preventing a difference of interests be- 
tween the various processes and the various 
jobs which go to make up the finished 
product. There cannot be two masters and 
two interests to serve within a_ plant. 
Unfortunately, that is only the simplest part 
of the problem. 

There are further difficulties when we get 
to the re-rolling industry, which means 300 
or 400 firms compared with something under 
30 which would apply to the integrated 
plant. As far as I could understand the 
right hon. Gentleman, the re-roller will be put 
into the position of buying the steel billet 
from Government plants. As I understand the 
right hon. Gentleman, the re-roller will produce 
finished products which in every part of the 
steel industry will be in competition with the 
Government product. The re-roller will 
depend for his steel billet upon the Govern- 
ment. It-is perfectly certain that a cause of 
injustice and friction is going to be created 
and that it is impossible to ask any Govern- 
ment, or anybody, to allocate steel to their 
competitors on a fair basis when they enjoy 
a complete monopoly. 

My belief is that everyone who is engaged 
in the steel industry should certainly push on 
with the present plans to the fullest extent 
they can ; but, of course, those plans cannot 
be pushed on either as quickly or as far as is 
desirable when the industry does not know 
who is going to own what. Nobody can 
design an efficient plant unless he knows who is 
going to own which section of what is inside 
that plant when it is built. We still do not 
know. The whole idea of integration will 
receive a blow and a great deal of delay will 
occur at best. At the same time, I warn the 
House that all the leaders of substance in this 
industry are convinced that public ownership 
is against the national interest and that the 
Government have no right to try and 
mobilise their sentiments as citizens and 
patriots to do something which they are con- 
vinced—and they are entitled to their 
opinion, which is a skilled one—will damage 
their country and their industry. Let us 
make that quite clear. 


ALTERNATIVE PROPOSAL 


I have confined myself, so far, largely to 
trying to expose the various defects of the 
present ideas and to criticise the attitude of 
the Government. I would like to end on a 
more constructive note. Our ideas on this 
side of the House are that a great basic 
industry like iron and steel should be 
organised as a national industry. It should 
be able to speak with one voice to foreign 
producers of steel and should aim at pre- 
venting runaway prices in times of boom and 
slashed prices in times of slump. If the 
industry is so organised—it is a basic industry 
I am talking of now—its prices, the nature 
and extent of any arrangement into which 
it may enter with foreign Governments or 
producers and, in general terms, the location 
of new plants must be the subject of dis- 
cussion and approval by the Government or 
under Government control. This differs 
entirely and absolutely in principle from the 
idea of the Government assuming direct 
responsibility for the running of industrial 
plants and making themselves responsible 
for day-to-day operation. 

We believe that the industry should be 
left to manage its own business. We do not 
believe that it should be allowed to charge 
what prices it likes at any time, but that the 
people concerned should be allowed to spend 
their own money, run their own business, 





Any demarcation that is applied in an inte- 


employ their own skill—than which there is 


no greater in steelmaking—and run their own 
risks and that they should be subject to such 
amount of Government supervision and 
agreement which will secure that the national 
interest and that of the steel interest march 
together in harmony. 


DISMEMBERMENT 


Sir A. Duncan: I am gravely concerned 
about the risk we are going to run in the 
hold-up of development. After all, the 
Government are as interested in the indus- 
trial and commercial recovery of the country 
as is any citizen in it, and I should like to 
help rather than hinder that movement. [ 
say, therefore, that the situation, at the 
present moment, is a very confused one. It 
is a great pity thatethis issue has been raised, 
I should not have thought it necessary to 
raise it at the present time, for reasons which 
I will give. Whatever ingenuity is applied to 
this surgical operation, which is a dismember. 
ment of the industry—almost a disembowel- 
ment—it is bound to create dislocation for 
some period. Whether, if the Government 
succeed in their policy, all that loss can be 
made up later, is a matter of speculation ; 
but, for the present, undoubtedly, there must 
be dislocation. In addition to dislocation we 
are doing a most serious thing. The whole 
industry has been reaching forward towards 
a national plan and towards modernisation 
with order in its development. We are now 
driving the industry back to think of the 
valuation of its properties and how it can 
preserve its assets and liquid resources. Who 
is to say that trusteeship shall be forgotten 
and that the industry is not to think of these 
things ? 

We are not only doing that, but we are 
discouraging planning in every other industry 
as well. That is a grave thing at the present 
time, when the country needs reconstruction. 
I would have expected the Government to 
resist the temptation to push the issues 
further than is necessary in a matter of this 
kind. They are fundamentally altering the 
basis on which the industry has organised 
itself to undertake responsibility for carrying 
out these schemes, and I fail to see how an 
industry can be expected, blindly, to asso- 
ciate itself with a venture which it believes 
is going to be not only damaging to itself, but 
damaging also to allied industries, and fatal 
to the recovery of the country. 

There are two things which the Govern- 
ment could have done in relation to this 
industry which calls for much more imme- 
diate pressure than an issue of this kind. I 
refer to coal prices. Pithead prices in this 
country are £2 a ton as compared with 12s. 6d. 
in America. At two tons of coal to a ton of 
steel, the pithead price of coal here is £4 per 
ton of steel against 25s. in America. 

There is a disparity in coal cost which is 
as great as, if not greater than, any present 
disparity between American and British 
heavy steel prices. Whereas British pre-war 
prices were 10s. a ton at least on the average 
less than American prices, they are now much 
above American prices. 

This coal question goes further. There is 
the question of the regularity and continuity 
of adequate supplies of coal for the industry, 
and I say this to the Government. There will 
be, and there must remain, some doubt as to 
whether we shall have adequate supplies of 
coal this year for all our purposes. ‘The 
Minister of Fuel and Power is dealing with 
that matter energetically day in and day out, 
but there is a great danger, which I have 
always foreseen and which I have always 
regarded as the gravest risk, that the Coal 
Board will be unable to develop within the 
operating units the flexibility of commercial 
and operational management which exists 
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another way, it will be the hardest task of the 
Coal Board to develop that flexibility. 

Coal has been nationalised, and the tech- 
nique must be built up; I hope it will be 
built up, for failure to do so would be a most 
ghastly failure from an industrial point of 
view. I suggest to the Government that 
before they adventure themselves too widely 
in a field of this kind, or do something which 
might, in the end, strike right at the roots 
of British industry, they should take time, 
and do first the things that lie to their hand 
and think of further experiments later. I 
emphasise that all the more when I come to 
my conclusion, which is that it is not the 
least bit necessary to nationalise iron and 
steel in order to achieve the highest efficiency. 
Neither the Minister of Supply nor the 
Chancellor has said it is necessary; they 
have said that they were about to do it, but 
because you are going to do a thing it does 
not follow that you have proved that you 
ought to do it. I suggest that no proof at all 
bas been given by the other side that this 
ought to be done. 

The best combined brains and technical 
advice in this country were available for the 
preparation of the plan which is now before 
the Government. The industry has the 
organisation to carry the plan through. The 
need for efficiency and still more efficiency 
is not a reason at all for nationalisation, but 
it is a strong argument for asking the industry 
to get on with the job, as they are prepared 
to do. Neither is nationalisation necessary 
for the purpose of safeguarding the public 
interest. All the safeguards that ought to be 
necessary in the public interest already rest 
in the hands of the Minister of Supply. He 
possesses the powers, and I cannot think of 
any further power he requires. The steel 
industry is very conscious of its public 
responsibility, whatever criticism may be 
made, and is prepared to submit, as is no 
other industry I know of, to public super- 
vision. If the pre-war machinery of public 
supervision is not thought to be enough for 
the purpose, then by all means improve it, 
elaborate it, and establish a new machine. 
The Minister of Supply can establish a new 
machine under his present powers ; indeed, 
he proposes to set up a board of control in any 
case. 

There has been no consultation with the 
industry about this matter, none at all. If 
the Government would consult with the 
industry, all sections of it, men and employers 
alike, they could satisfy themselves beyond 
any doubt that a system of control could be 
established which would safeguard every 
public interest which needs to be safeguarded. 
I cannot think of a single public interest that 
cannot be safeguarded by control. The 
industry could then go confidently forward 
with its great schemes, fully pledged, and 
under any supervision you like, to secure the 
fullest degree of efficiency and service of the 
highest quality at the lowest economic prices. 
The steel industry, more perhaps than any 
other, has developed its organisation in a 
way that makes it possible to fulfil a unified 
and balanced national plan, leaving the 
Government to declare broad policy and to 
exercise close supervision of that policy in 
the national interest, while leaving the 
industry to carry it through in a responsible 
way. That is the relationship between 
industry and Government which I think it 
would be of the greatest importance for the 
Government to develop. There lies the 
Dunkirk spirit of which the Prime Minister 
speaks. In that way will be preserved all the 
flexibility and all the energy, both opera- 
tional, technical, and commercial, which are 
so vital in industries with such diversity and 
such wide international contacts and markets 
as the iron and steel industry possesses. 





N the course of a recent visit to the Grantham 

works of Aveling-Barford, Ltd., members of 
the East Midland section of the Institution of 
Municipal and County Engineers, were shown a 
number of new machines from the firm’s 
extensive range of contractors’ plant. Equip- 
ment demonstrated included road _ rollers, 
dumpers from one to nine cubic yards capacity, 
‘* Calfdozers,” trench cutters, a vibratory con- 
crete finisher, a drainage trench-cutting 
machine, &c. The road rollers were of the oil 
engine driven type and, as they will be described 
in a separate article in the near future, we will 
confine our remarks to other equipment of 
interest. 


DUMPERS 


A 4} cubic yards capacity shuttle dumper 
which was demonstrated is the first of its 
kind to be built in this country with a 
reversible driving seat, and conforming to 
the Road Traffic Acts, to permit its use 
on the public highways. Its power unit com- 
prises a 45 B.H.P., four-cylinder, cold hand- 
starting Dorman-oil engine. The four-speed 
gear-box gives forward speeds, i.e., with load at 
the rear, of 34, 6, 10 and 16} m.p.h., and in 
reverse, 2}, 4}, 7}and 11}m.p.h. The reversing 
gear is designed to permit continuous working 
in either direction on all speeds. Final drive is 











FIG. 1—44%- YARD DIESEL SHUTTLE DUMPER 


taken through a spur gear with a four pinion 
differential gear. Heat-treated steel alloy 
driving axles are mounted in roller bearings, 
and carried in heavy steel housings. The front 
axle beam is of cast nickel molybdenum steel, 
and has alloy steel stub axles running in roller 
bearings. In order to assist tipping when the 
lay of the ground makes a gravity tip difficult, 
or when sticky loads are being discharged, the 
torque reaction of the transmission brake is 
utilised for the tipping and resetting of the 
hopper. 

A particular feature of the dumper, to 
be seen in Fig. 1, is the facility with 
which it is steered and the movements kept 
under full visual control of the driver 
when travelling or manceuvring in either 
direction. Dual hand-wheels are mounted on 
one steering column and permit the reversal of 
driving position without the use of additional 
controls. The driver’s seat pivots round the 
column and, by the raising of a small lever, is 
released so that it may be swung round to face 
the opposite direction where it is automatically 
locked in position. The driver does not have to 
leave his seat and the various foot pedals locate 
on push rods, projecting from the opposite side 
of the control box, to eliminate any need for 
intermediate adjustment in the new driving 
position. The steering axle beam is centrally 


pivoted to give three-point suspension and 
avoid distortion of the frame when working on 
uneven ground. 

For use on smaller constructional and building 
sites the firm has introduced a dumper of 25 cwt. 
or one cubic yard capacity, which is of the three- 





wheeled type and is particularly manceuvrable. 


A Demonstration of Contractors’ 


— —@. 








Plant 


Its 5ft. wide front wheel track, coupled with a 
low centre of gravity, gives it great stability to 
ensure safe operation over uneven ground. The 
dumper is driven by a four-cylinder, 16 B.H.P. 
petrol engine, through a gear-box giving three 
forward and one reverse speed. Gravity tipping 
and resetting is controlled from the driving 
position, and the full angle tip of the body gives 
rapid discharge of even the stickiest materials. 


THe ‘‘ CALFDOZER ”’ 


Another small machine which is _ prov- 
ing particularly useful on constructional 
sites is a small bulldozer known by the 
firm as a ‘‘Calfdozer,’”? which can be seen 
at work in the foreground of Fig. 2. It 
is adaptable for working in restricted spaces 
on the levelling and clearing of sites, back filling 
trenches or the trimming of stock piles. With 
such a machine the output naturally varies with 
conditions, but the makers state that a basic 
output figure of 1600 cubic yards per foot run 
per hour, has been established. It is very 
simple to operate, as both travelling and 
manceuvring is controlled by two hand levers, 
one on either side of the driving seat. These 
levers actuate independent quick - reverse 
clutches serving each track, either of which 
may be instantly engaged for forwards or 
backwards motion. 

The 4ft. 6in. wide welded and reinforced steel 
blade is carried on a tubular arm pivotally 
mounted near the centre of the frame, thereby 
distributing thrust evenly over all the track 
shoes in contact with the ground whilst main- 
taining the weight of the machine in correct 
balance. <A power hoist is used to lift the blade 
which may be held at any desired height, 
although for normal working it is allowed to 
follow the irregularities of the ground. Its 
lowering is controlled by a brake. The angle of 
its “‘ Stellite ’ tipped cutting edge may be varied 
by pressure on a pedal to set it for scraping, 
cutting or pushing, according to requirements. 
When required for angle-dozing, the blade may 
be released and swung left or right by the 
removal of a locking pin. 

The machine is propelled by an 8-H.P. petrol 
engine driving two independent gear-boxes. 
From the gear-boxes power is transmitted to the 
hardened steel gears of the crawler tracks, 
through two heavy-duty double-acting plate 
clutches. As stated above each clutch is operated 
by a separate hand lever to permit a smooth, 
positive action in either forward or reverse 
travel. Full traction whilst turning is ensured 
by the independent drive to each track and, 
since either can be engaged to drive forward or 
in reverse a high degree of manceuvrability is 
obtained. 


TrencH Currmnac MACHINE 


The trench cutting machine, to be seen 
working in the background of Fig. 2, has been 
designed for excavating flat-bottom, parallel- 
sided trenches, 1 lin. or 18in. wide to a maximum 
depth of 3ft. 6in. It needs only one operator, 
and is driven by an 8 B.H.P: petrol engine. 
Excavation is effected by a heavy elevator 
chain belt, fitted with “ Stellite ’ tipped, carbon 
steel tines and spade plates, and having renew- 
able steel bushes and pins. This excavating belt 
is carried on a steel boom which is lowered or 
lifted, according to the required depth of trench, 
by a capstan handwheel operating a steel cable 
through worm gearing. Mounted transversely 
in front of the elevator is aconveyor belt, running 
horizontally and this belt serves to deposit the 
excavated soil on one side or the other and well 
clear of the trench. 

The machine is moved along the trench line 
by a self-hauling gear which is adjustable to 
give twelve digging speeds from 25 up to 
175ft. per hour, according to the size of trench 
and soil conditions. This haulage gear com- 
prises a crank-operated variable stroke, ratchet 
drive turning a winding drum which carries 
300ft. of steel wire cable. Prior to starting the 
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machine this cable is paid out to a fixed point 
ahead of the trench line, and the excavator 
hauls itself forward by re-winding the cable on 
its drum. The rate of cutting is adjusted by 
variation of the ratchet stroke, to take one, 
two, three or four of the teeth on the winding 
drum wheel. To compensate for any side 
slope of the ground being traversed the near 
side rear wheel incorporates means of vertical 
adjustment. ; 


Roap FrvisHina MACHINE 


The firm also demonstrated one of its vibra- 
tory concrete road finishing machines which are 
made in three main sizes to give working 
ranges from 8ft. to 11ft., 12ft. to 15ft., and 15ft. 
to 20ft., in intermediate width steps of lft. The 
first two machines have the same basic frame 
whilst the largest is generally similar in design 
and construction. The finisher, see Fig. 3, con- 
sists of a central carriage between two pairs of 
flanged wheels which run on rails comprising 
the road forms. In front of the carriage and 





FiG. 2—'' CALFDOZER’’ AND TRENCH - CUTTING 


across the width of the road is an oscillating 
screed which strikes off the mix at the right 
height, and behind this screed is a vibrating, 
finishing beam centrally disposed between the 
wheels. The finisher is driven by an 8 H.P. oil 
engine through friction type variable speed unit 
to a secondary gear-box with a built-in differen- 
tial gear, change speed and reversing clutches. 
When working, the travelling speeds of the 
machine are infinitely variable between 2ft. 
and 10ft. per minute, and when running light, 
between 18ft. and 80ft. per minute. The speed 
of the screed when working is variable between 
18 strokes and 88 strokes a minute, and an 
engine speed of 1100 r.p.m., imparts to the 
finishing beam 3000 vibrations a minute. 








Machinability in Relation to 
Production* 


HEAVY ENGINEERING 
By G. M. Baxer, B.S8c., A.M.I. Mech. E.t 


MeErTaL cutting or machining enters into 
practically all operations connected with heavy 
engineering and this is particularly true of that 
section of heavy engineering concerned with 
the manufacture of prime movers or driving 
machinery of whatever type. The machin- 
ability, therefore, of the metal or substance used 
is of great economic importance to the industry. 
Experience shows that a change of material in 
the workshops may cause either grave difficulties 
and increased production costs or savings may 
result, 

Any machining operation may be roughly 





* Papers read at the conference on Machinability at 
the Institution of Mechanical Engineers on Friday, 
May 24th, 


subdivided into three separate sections, (.e., 
handling time of the material, handling time of 
the machine tool, and the cutting time. The 
last item is directly affected by the machin- 
ability of the material, whilst the machine 
handling may be affected if alterations are 
necessary to the number of cuts, feed changes, 
or some similar action. The change in the 
machine handling time will not be directly 
proportional to the change in the cutting time. 
When considering variations in cost due to 
variations in material, it is very important to 
realise that a change in the cutting time does not 
produce a proportional change in the floor-to- 
floor time. The combined handling times for 
some articles may be as high as 90 per cent. of 
the total operation time and will very seldom be 
less than 50 per cent. of the total operation 
time. This does not, of course, hold true with 
automatic or semi-automatic machinery. It is 
therefore impossible to give exact figures of the 
variations in cost to be anticipated with the use 
of various types of material. Experience, 





of special equipment may cost more than the 
actual machining. 
Table II shows, in column one, the compara- 


common substances, assuming that the cutting 
tool is the limiting factor (7.e., that the questions 
of available power, suitability of workpiece, and 
machine tool are ignored). Column two gives 
the comparative horse-power required to remove 
a given volume of metal in a given time. 

The problem is further complicated by the 
variation in cutting speed which can be safely 
obtained with the variation in the depth of cut 
and chip thickness ; permissible tool pressure 
on the workpiece must also be considered. 
Cutting time will also vary according to the type 
of finish which is required and the number of 
finishing cuts taken. [This was illustrated in a 
table, which showed the variation in metal 
removed for steels of various tensile strengths 
tabulated against the area of the cut. It was 
included to illustrate the differences which occur 
and was said by the author to have no practica] 








MACHINES AT WORK 


however, has shown that on heavy items a very 
rough comparison would be as Table I. 


TaBLeE I.—Increase in Machining Costs over 
Mild Steel 
Percentage increase in 
machining cost over 
mild steel of 28-32 
tons per square inch 
ultimate strength. 
Pees sips ess eae lab iaun ste 0 


Material. 


Cast steel ated ones st, aad 20-25 
High-carbon or tool steel ... an ies 25-30 
60—-65-ton creep-resisting steel dvi 33 
ROOM. oni tices?) Seca Made’ | Gow. bee 0 
“* Meehanite ”’ 0 
Stainless iron a 
Stainless steel f-"" °°" 15-25 
Austenitic stainless steels ... 30-50 
UES add. actos) Sees eed apo mee 15-25 
mele -10 
Phosphor bronze a) ee” — 10-15 
Breage ... « .. —25-30 


Every article must be considered on its merits, 
but the above very approximate table shows 
that the machinability of the material is a vital 

TaBLe II.—Comparative Rate of Metal Removal 
and Power for Various Metals 
a Milling practice with high-speed steel tools ; 
6 single-point turning 








a b 
Comparative Comparative 
Material. metal removal | H.P. to remove 
rate (mild steel | a given volume 
taken as 100; | in a given time. 
unlimited power) 
Mild steel + ae 100 2-2 
Cast steel id, OS 80 2°5 
Tough alloy steel ... 50 2:5 
High-carbon or tool 
steel apy a oe 40 2:5 
oa. oe 105 0-5 
Yellow brass ... ... 830 0-35 











factor in machining costs. Not only do articles 
which are difficult to machine cost a lot in direct 
machining time, but they very frequently require 
expensive special tools and special equipment 





FiG. 3—VIBRATORY CONCRETE MIXER 


value.] In practice the dominant factors are the 
number of cuts, possible feed, and the maximum 
cutting speed considered to be consistent with 
reasonable tool life. 

Although machinability is such a vital factor 
in production costs, design considerations in 
heavy engineering, are as a general rule of such 
a nature that there is no possibility of varying 
the material to suit production needs. For 
instance, a turbine shaft for modern high- 
temperature conditions has some alloys added 
to provide the necessary anti-creep character- 
istics, No production difficulties can be allowed 
to override such a fundamental requirement. 
Production personnel generally have to approach 
the problem by finding the most economical! 
method of machining a material, however 
difficult this task may be. Whilst this is true, 
it is equally true that the designers should 
realise what additional expense is to be anti- 
cipated by the variation in the types of material 
used. [Here the author gave two instances 
of the difficulties experienced due to changes 
in material,] 

That machinability is of great economic 
importance in heavy engineering is often pain- 
fully impressed on works staff when sand 
inclusions in really large steel castings or glass- 
like surface chills in large iron castings occur. 
These two common faults often double and even 
treble machining times and costs, involve a 
heavy expenditure on tools, and disrupt pro- 
duction programmes. 

In spite of the difficulties of giving absolute 
figures of variations of cost between the use of 
one material and another, there is no doubt that 
a machinability number would be very useful 
in the heavy industries. Probably the definition 
of machinability should be more comprehensive 
than that given in the ‘‘ Manual on Outting 
Metals,”’ prepared by the American Society of 
Mechanical Engineers in 1939. The classification 








t C. A. Parsons and Co., Ltd. 


to machine them successfully. The provision 


should take account of the type of chip, dry or 


tive rate of metal removal from a variety of 
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sticky, and the work-hardening characteristics, 
and an abrasive number would be very useful. 

If a change from one material to another is 
contemplated a machinability criterion would 
indicate at once whether or not an increase or 
decrease in cost could be anticipated, although 
it would not necessarily give the amount of the 
increase or the decrease. Naturally, the closest 
co-operation between the design and the pro- 
duction departments would assist in estimating 
the likely increase in cost, but the production 
side would not necessarily have had any pre- 
vious experience of the new material nor at the 
time of the decision would samples necessarily 
be to hand in order that trials could be made. 
In such cases a machinability index would 
have obvious value. 

In conclusion it should be emphasised that 
the first object of every designer and production 
engineer should be to eliminate machining. 
In heavy engineering this is a difficult task, but 
some progress has been made. It is illogical 
and wasteful to form an article to one size and 
reduce it to another by machine work if it can 
be avoided, Machine work is expensive and 
large machine tools very expensive. Although 
the obvious methods of avoiding machine work, 
such as die casting, stamping, &c., are not 
usually applicable to heavy engineering, elimina- 
tion of machine work should always be aimed at. 


MEDIUM ENGINEERING 
By L, JounstTone* 

General.—Engineering economy must un- 
doubtedly start with the designer, and in 
medium engineering it can generally be said 
that he has made full use of known methods and 
materials; for example, he has used highly 
developed processes such as die casting and 
drop forging, which leave as little work as 
possible to be done in the machine shop. 

In the automobile industry in particular, die 
castings, drop forgings, hot brass stampings, 
accurate sand castings, and electrical upsettings 
are all used under suitable circumstances ; 
rolled bar and tube are used, of course, when 
justified, as are welded fabrications, pressings, 
powder metallurgy, and plastics. Heavy cuts 
and large machined surfaces are avoided where 
possible, and machined surfaces are given a 
finish suited to their duty. In fact, the pro- 
ducts are designed and their progress through 
the factory planned to give the best results in 
the finished product, and at the same time 
involve the minimum total cost of production, 

Because of its importance as a factor in 
production economy, machinability has been 
widely considered in the past, and it is not often 
now that the material for established designs 
can be changed with advantage, There is, 
however, the recent introduction of Jead- 
containing steels, which are receiving attention. 
The wartime expansion of the light alloys 
industry is also bringing about changed con- 
ditions which are being investigated, and it is 
standard practice to improve machinability by 
normalising or annealing, particularly when a 
further heat treatment is required. 

Hlements of Total Cost.—The analysis of total 
cost, as carried out by the cost accountant, 
comprises the following elements : direct labour, 
direct material, direct expenses, overhead 
expenses, administration, selling and distribu- 
tion expenses, 

The first four elements make up the factory 
cost, To put these elements into more general 
terms, it can be said that production economy 
requires that the minimum expense in men, 
material, machines, and buildings is incurred. 
Any innovation in production can be considered 
in relation to the elements of factory costs, by 
means of a cost estimate and the cost of one 
method of manufacture compared with the 
alternatives. 

The cost estimate should show exactly what 
happens to the component from the time it is 
unloaded as raw material to the time it leaves 
the factory as a finished product, and the 
expense involved at each point. Only when this 
has been done can the true relationship of 
machinability to economy be assessed. Esti- 








* The Austin Motor Company, Ltd. 
+ Wheldon, H. J. B. ‘‘ Cost Accounting and Costing 


mates of this type are not suited to the brevity 
of this paper and a shorter method, with 
examples worked out on a factory cost basis, 
has been chosen; this is as far as the cost 
estimate would be taken in practice when 
making comparisons in production methods. 

Expenses at the tool point will be comparable 
in whatever establishment the work is being 
done ; other items will vary considerably from 
factory to factory according to its type and 
situation, the working pace attained, the extent 
to which mechanical handling is used, whether 
progress is by line flow or batch system, whether 
there are heat treatment facilities available or 
this process is put in the hands of a specialist, &c. 

A production cycle is sometimes used to 
obtain long runs on the same component, 
involving the cost of storing large quantities of 
part-finished of finished work and idle capital 
tied up in the material, and although these can 
be minimised by limiting the long cycle run— 
say as far as the first operation in an automatic 
screw machine shop—allowance must be made 
for such special contingencies. 

These overhead expenses will be assessed as 
200 per cent. of the direct labour in the first 
three examples, and at 300 per cent. in the 
fourth. 

Typical Comparisons.—When a material is 
changed, with a view to improving the machin- 
ability of the part, it is quite probable that the 
design and the methods used would have to be 
altered in some degree to suit the new material. 
This was necessary when the method of manu- 
facture of an automobile valve rocker was being 
considered some time ago, and it was thought 
that if this was made in “ Dural” the improved 
machinability would result in more economical 
production. 

The existing steel drop forging was bushed in 
the shaft bore and the face that was in contact 
with the valve was hardened. It would not be 
necessary to bush the ‘‘ Dural” rocker and the 
shaft bore could be burnished-broached, giving 
an ideal bore well suited totheduty. On the other 
hand a ‘“ Dural” surface would be unsuitable 
for the contact face, so a hardened steel insert 
was included in the design. In all other respects 
these two components required the same amount 
of machining. 

Their comparative factory cost was :— 

** Dural” (estimated) Steel (actual) 


Direct material . 18-00 


Direct labour oso OHGT 


d. 
Direct material... 7- 
Direct labour 4: 

8 . 


23 
45 
90 





Overhead expenses 7:34 Overhead expenses 

Steel insert (bought Bush (bought out) 
out)... one -61 
Each... _ ... 29-61 Each . 22-19 





Needless to say, a steel rocker is still being 
used, although improved machinability might 
have reduced the direct labour cost by 0-78d. 
each. 

Quite often the customer will determine the 
specification of a particular part or even of the 
whole product and this may increase the cost. 
This happened in connection with a speed fork 
usually made from an aluminium-bronze die 
casting, which was altered to a steel drop 
forging for a special contract of considerable 
proportions, In this case the important point 
was to secure the contract, and machinability 
was a secondary consideration. 

There are no changes in design, plant, or 
equipment. The two forks will be machined at 
different speeds, but this is only a matter of 
moving change-speed levers on the machines. 
Their comparative factory cost is :— 


Aluminium bronze (actual) Steel (actual) 
d 


Direct material : 12+25 Direct material ... 12-06 
Direct labour 6-03 Direct labour - 10-25 
Overhead expenses 12-06 Overhead expenses 20-50 

Each 30-34 Each . 42°81 





This special order completed, the aluminium- 
bronze was reintroduced and a saving on factory 
cost of 12-47d. secured. 

It is only to be expected that machinability 
will become more important as a factor in 
economy in proportion to the amount of 
machining there is to be done on the product. 
For example, a truck main gear-box is a com- 
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which machinability can play an important 
part. Immediately before and during the war 
cast iron was used for the material because 
aluminium was in short supply for this type of 
component. 

The decision has now to be made whether to 
change the material to aluminium, in which 
case certain changes in plant and equipment 
will be necessary, or to retain cast iron. 

Their comparative factory cost is :— 

Aluminium (estimated) Cast iron (actual) 

eG 
Direct material ... 14 0:0 
Direct labour 1 9-4 
Overhead expenses 3 6-8 


x. 4 
Direct material 17 2-0 
Direct labour ... 2 8-4 
Overhead expenses 5 4-8 





tek. Se Each ... £1 63 





The price of aluminium is rather surprising, 
and, although one can guess why it is lower than 
that of cast iron, the supplier alone knows the 
true facts. Aluminium is satisfactory on the 
basis of factory cost, but no account has been 
taken of any plant and equipment which may 
be required, and which will be a direct charge 
to be recovered. 

Plant at present in use is not suitable for the 
higher speeds required and has been in use over 
a longer period, working two shifts. It is there- 
fore in need of replacement whether cast iron or 
aluminium is used. The capital expenditure is 
considered justified in this instance and it is 
worth while changing the material. 

It was recently decided to make a wheel stud 
from free-cutting carbon manganese steel instead 
of from the usual method to British Standard 
Specification No. 970, 1942 (En.15—V7). (45 
tons per square inch). This was done as a 
result of a production run in which 1500 wheel 
studs were produced in each material on a 
lgin. model ‘“‘R” four-spindle Gridley auto- 
matic. The relative cutting speeds were 1O6ft. 
per minute, and 55ft. per minute, All other 
conditions were the same in each case. Tool 
grinding times were included as part of the 
duration of the run. The average time per piece 
in the standard steel was 2-5 minutes, and in 
the free-cutting steel 1-3 minutes. 

Their comparative factory cost was :— 


Standard Free-cutting 

1 d. 

Direct material 5-84 Direct material ,.. 6-15 

Direct labour w. O'415 Direct labour . 0-219 

Overhead expenses 1-245 Overhead expenses 0-657 
7 





Each 50 Each .. 7-026 








There is only a small saving in factory cost, 
but it will be noted that the productive capacity 
of the machine has been considerably increased. 
This may readily avoid additional capital 
expenditure for any increased production. 

Conclusion.—It does not seem possible to give 
a definite relationship between machinability 
and production economy since so many other 
factors must be considered. 

Good machinability in aluminium and mag: 
nesium alloys can be made use of and their field 
of application extended because of this 
characteristic, provided the price of the material 
is not high. At the present time quotations are 
erratic and will remain so until trade generally 
has settled down, The speeds at which most 
materials are cut is determined by the life of the 
tools. This, however, is not the case with 
aluminium, for which the cutting speed is 
usually the maximum for the machine, so that 
when this material is used a very long life tool is 
obtained, 

Improved machinability in steel by sulphuri- 
sing and the addition of lead, &c., can be of 
economic value, particularly on bar and auto- 
matic screw machine work. The slight increase 
in the cost of the material can usually be 
recovered. Even if there is no saving shown,in 
the factory cost of the part, the increased 
capacity provided by the reduction in cutting 
times can generally be utilised. : 
Improved machinability by normalising or 
annealing is essential with some steels. Heat 
treatment to the spheroidised condition for 
certain of the higher-carbon steels requires 
extensive plant and is only economical where 
large quantities of the material are used. 

It is apparent from the few examples chosen 
that the importance of machinability in relation 
to the cost is reduced by the high prices of 





ponent which requires a fair number of machin- 





Methods.”” (Macdonald and Evans, London). 





ing operations to complete, in the economy of 





materials and the effect of overhead expenses. 
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THE IRON AND STEEL DEBATE 


In the debate on the nationalisation of the 
iron and steel industry that took place in the 
House of Commons last Monday and Tuesday, 
chief interest lay in the attempt by Mr. 
Wilmot and other Government spokesmen 
to justify their intention to bring an un-. 
specified part of the industry under public 
ownership. That justification, it has now 
become clear, is not related to any deficiency 
in the present state of the industry, whether 
in efficiency, in energy to carry out modernisa- 
tion, or in organisation. Nor can there be 
any dissatisfaction in the Cabinet with the 
plan for reconstruction that has been pre- 
pared by the Iron and Steel Federation and 
upon which work is already proceeding. For 
the Government proposes to push forward 
with the work of modernisation along the 
lines therein suggested. Nationalisation as a 





because iron and steel constitute a basic 
industry upon the presperity and efficiency 
of which the maintenance of high living stand- 
ards in this country must closely depend. 
This, though it will carry no conviction out- 
side the ranks of Socialism, is regarded as a 
strong argument in itself. Secondly, and 
perhaps more particularly, it is further con- 
tended that, since the Federation was set up 
in 1934, the industry has become a monopoly, 
and one that in the interests of the people 
at large, ought to be brought under national 
control. 

It was perhaps too much to hope that in 
the short period that has elapsed since the 
Government announced its vague policy in 
the House earlier in the month, very much 
further definition could be expected as to 
the precise extent of the nationalisation en- 
visaged. But some progress in that direction 
has been made. The relevant passages from 
Mr. Wilmot’s speech will be found on another 
page of this issue. He divided the operations 
of the iron and steel industry broadly into 
five stages, mining and quarrying, the pro- 
duction of pig, the production of steel, rolling 
and shaping, and the production of iron cast- 
ings and the manipulation of wrought iron. 
The line between public and private owner- 
ship is to be drawn at the primary rolling 
stage. “‘ Beyond this,’’ Mr. Wilmot added, 
“there are various other finishing operations 
some of which are so clearly integrated with 
the actual iron and steel-making as to be 
virtually one process. We intend in such 
cases to include the whole plant. In other 
cases, the finishing processes are more easily 
separated, and are often carried on in separate 
independent works. There we intend to 
review the field, section by section and firm by 
firm, in consultation with the industry before 
deciding on the exact boundary in each par- 
ticular case.”’ Thus, so simply, was an almost 
impossibly complex operation defined by 
Mr. Wilmot. The matter could not be allowed 
to rest there, and several speakers, including 
Mr. Lyttelton, Sir Patrick Hannon, and Sir 
Andrew Duncan, elaborated on the theme. 
What, for instance, it was asked, was to be 
the position of re-rollers, who, it would 
appear, would be placed in the difficult 
position of buying steel from a Government 
plant and selling the finisked product in com- 
petition with such another plant ? How. for 
example, was adequate provision going to be 
made under such a scheme for the special 
position of the steel-makers of Sheffield ? 
Nor, as Mr. Wilmot seemed willing to think, 
can these questions, and many others like 
them, be safely left to be worked out in the 
future by the Iron and Steel Board. For 
upon the precise position of the demarcation 
line will depend many of the details of the 
modernisation plan, modified to suit the 
Government’s proposals, work upon which 
it is agreed, upon all sides, should be 
pressed forward urgently. Against such 
practical points, the demands of Socialist 
back-benchers for nationalisation to ensure 
greater security of employment, greater con- 
sideration of the effects upon humanity of 
decisions to erect or to scrap works in this 
neighbourhood or that, the lesser concentra- 
tion of effort upon the making of profits, and 
the control of cartels operating to the public 
disadvantage, lost much of their point. For 
though it is impossible not to have sympathy 
with arguments that are based upon the very 


real relation have such contentions to the 
nationalisation issue? Governments, jn 
future, if modern economists are right, may 
be at least able to limit unemployment. But 
the nationalisation of an industry neither 
hinders nor helps such a policy, which is 
almost wholly a matter of finance. Nor is 
there any real reason to suppose, unless, 
indeed, the Government embarks upon 
subsidy, that a nationalised exporting 
industry is any better situated to withstand 
world-wide depression than one privately 
owned. Can a Government-appointed Board, 
in siting new nationalised factories, any more 
afford to neglect those economic factors that 
have so strong an influence on the choice 
than can a private company ? Must it not 
be subject to just the same economic con- 
ditions as a private company and have the 
same need to cover its costs and provide for 
depreciation and renewal ? Nationalisation 
is not the panacea for all those ills that 
Socialists believe it to be. Only hard work 
in this island, combined with some measure 
of international agreement abroad to prevent 
the placing of restrictions upon trade, can 
suffice to raise our standards of living and 
reduce the risks of unemployment and other 
ills. 

Too often in the long and interesting, 
though often windy debate, the fundamental 
underlying factors were overlooked, whilst 
details were exhaustively discussed. Those 
factors, as practical steel users will see them, 
are that to make up for time lost in war the 
iron and steel industry should be remodelled 
as soon as possible, in order that it may 
produce at rates competitive with those 
ruling abroad ; that it should be reorganised 
to meet more efficiently the needs both of 
the engineering industries of this country 
and the export markets overseas ; and that 
its operations should be controlled by a tech- 
nical personnel as well capable of advancing 
its technique as those who have for so long 
maintained the prestige of such bodies as the 
Iron and Steel Institute, whose papers and 
discussions have a world-wide reputation. 
To not one of these factors, it would seem, 
can nationalisation contribute anything of 
value. A nationalised industry must needs 
employ the same technical personnel and 
draw for its renewal upon the same sources 
as a private industry. Nothing, furthermore, 
suggests that a Government-controlled 
industry must necessarily prove more attrac: 
tive to the vigorous and talented than a 
private one. Indeed, the boot is rather upon 
the other foot. The difficulty that the 
Government has experienced in retaining the 
services of eminent engineers and scientists 
in its research establishments constitutes a 
case in point. In organisation, the industry 
has developed from simple beginnings to its 
complex present state, in order to adapt 
itself to changing markets and improved 
knowledge of the economy of processes. Its 
latest proposals are for just such a further 
adaptation to new circumstances. Could 
nationalisation of a section of the industry 
do less than reduce that flexibility ? Least 
of all, can we believe that vague proposals 
for an incompletely specified extent of puble. 
ownership are going to help with modernisa- 
tion and improvement ? At best, we fear, it 
can be hoped only that they will not unduly 
hinder them. Mr. Lyttelton’s alternative 
proposal for a national industry whose opera- 








policy has been adopted, first, it appears, 


springs of human misery and happiness, what 


tions would be under Government super- 
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vision, but in which the Government would 
not be directly interested, seems a preferable 
and much more practical pulicy. 


Machinablility 

Tue fourteen papers presented at the 
recent Conference on Machinability, at the 
Institution of Mechanical Engineers, and the 
discussions which followed, made it evident 
that there are some involved and far-reaching 
questions to be solved before any standard of 
machinability likely to be of general use to 
industry can be prepared. This subject has 
received some attention abroad and is now 
being given deeper consideration in this 
country, for if a fundamental standard could 
be found it would do much to assist designers, 
planners, and estimators in their work, 
particularly when that work involved the use 
of new or unfamiliar materials. As no such 
standard exists at present, it was hardly 
surprising that the interpretation of the 
word ‘‘ machinability ” itself gave rise to 
a certain amount of discussion at the Con- 
ference. Amongst the several interpretations 
put forward were the facility with which a 
metal could be machined to a desired shape 
and stendard of finish ; the work done in the 
removal of material ; and a measure of the 
ease of machining as assessed by tool life, 
finish, and energy required. According to 
Dr. G. Schlesinger, machinability is the 
mutual influence of material and tool, and 
the machinability of a material is its conduct 
whilst being cut with a standard cross section 
of chip, using a standardised tool adapted 
to the material. He further contended that 
machinability depended upon the resistance 
which the cutting edge of the tool found in 
penetrating the material. 

It would seem, as was, indeed, pointed out 
by Mr. W. Whitworth Taylor, that a funda- 
mental definition of machinability ought to 
be some factor of the metal which is unrelated 
to the tool material, and which should be 
capable of numerical expression without 
reference to the numerous other factors 
involved in the cutting process. But the 
problem of determining such a machinability 
standard is one of considerable complication, 
in view of the number of variable factors 
involved in every machining operation—tool 
form, tool wear, depth of cut, chip behaviour, 
cutting speed, feed, cutting fluid, power 
absorption, &c. The reduction of these many 
variables to a fundamental factor, upon 
which might be based a standard applicable 
to industry rather than the laboratory, is a 
problem calling for considerable research 
and discussion. There seems to be only a 
small measure of present agreement amongst 
investigators. Marchant has made some 
progress on the desired lines, and in his 
latest work has disclosed what may prove 
to be the foundation of a true fundamental 
constant, based upon a relationship between 
the shear angle, the angle of friction, and the 
cutting rake for any given material to express 
its degree of machinability. As this factor 
is unrelated to the tool material, it would 
seem to be a sound basis upon which to work. 
But a further factor which appears to enter 
into the question is the variable behaviour 
of materials under different machining con- 
ditions. As all engineers know only too well a 
material which is easy to turn often poses 
a problem when it has to be drilled, tapped, 
or sawn. This variability was ascribed by 
one speaker at the Conference to the difference 





in chip formation, and he contended that, 
apart from a value giving a measurement of 
ease in cutting, a value must also be given 
for the chip formation factor. Unless some 
method of combining such factors can be 
found it is obvious that no single test can 
give a true indication for all types of machin- 
ing operations. 

At present, research on machinability seems 
to be mainly academic and is restricted to 
the laboratory. If and when the results of the 
work become available for use in the shops, 
much prejudice and many preconceived ideas 
will still, no doubt, need to be overcome. 
For with the variety of ideas and individual 
standards existing in every works as to correct 
tool forms, cutting speeds, and feeds, &c., for 
different materials, it will be no easy matter 
to. get machine shops to adopt any recom- 





mended and standardised practice according 


to the relevant data supplied with each batch 
of new materials from the manufacturers, as 
was proposed at the Conference. Moreover, 
quite apart from that very human obstruction 
to advance, machining methods are more 
frequently dictated in a shop by the tools and 
plant available than by what is known to be 
the ideal procedure. To apply the information 
given by a machinability standard, even 
though it be beneficial, will in consequence 
often be for many shops a virtual impossi- 
bility. But those problems are to-morrow’s. 
It still remains to be proved that any funda- 
mental standard of machinability can be 
devised. In the meanwhile machine tool users 
can rest well assured that all these investiga- 
tions, whether or no any fundamental 
standard at last emerges, are at least adding 
immensely to their knowledge of the machin- 
ing process. 








Institution of Mechanical Engineers 


CONFERENCE ON 
No 


WHOLE-DAY Conference on Machin- 

ability was held at the Institution of 
Mechanical Engineers on Friday, May 24th, 
1946, when Dr. H. J. Gough, Vice-President, 
occupied the chair at the morning session 
and Mr. O. V. S. Bulleid, President, at 
the afternoon session. 


PuysicaL Basis AND TESTING METHODS 


Dr. G. A. Hankins introduced the papers 
in Group I, “‘ Physical Basis ’’ :—‘‘ Machin- 
ability and Structure of Ferrous Materials,” 
by Dr. C. Sykes ; ‘‘ Relation of Machinability 
to Structure—Non-Ferrous Metallurgy,” by 
A. J. Murphy; ‘“ The Mechanics of the 
Cutting Operation,’ by Professor R. N. 
Arnold and Dr. G. A. Hankins. 

Lieutenant (Elect) C. H. Booth, R.N. (Ret.), 
introduced the papers in Group II, “ Testing 
Methods ”’ :—‘‘ Testing Methods Using Pen- 
dulum Machines,” by A.. 8. Kenneford ; 
‘** Notes on Machinability Testing Apparatus 
and Tests Carried Out at the Naval Ordnance 
Inspection Department, Sheffield, Including 
a Development of the Drill Test,” by Captain 
D. G. W. Curry, R.N.; “ Standardisation of 
Tools for Machinability Tests,”’ by Lieutenant 
(Elect.) C. H. Booth, R.N. (Ret.); “A 
Tentative Method of Assessment of Machin- 
ability,”’ by C. W. George ; “ Tool Wear as a 
Measure of Machinability,’’ by C. Eatough. 

Dr. David Clayton discussing the papers 
said he had been looking at them to 
see what precise definition of machinability 
he could get out of them. If the for- 
mulation of some _ sort of definition 
was attempted, he favoured keeping it to 
the work material as far as possible. It was 
inevitable that the tool would come in, but 
he would suggest that that be kept to a 
standardised tool—say, the diamond or one 
of the tungsten carbides—and that otherwise 
the definition should be restricted to the work 
material. 

The chiefimpression gained wastheemphasis 
on the fundamental factors that were affect- 
ing machinability. It seemed to him that the 
analysis and examination of the detailed 
mechanism was the shortest way to under- 
stand what was happening. Taking as an 
example the friction between the chip and 
the tool, he thought that fundamental work 
on the friction between the work materials 








and the tool materials should certainly be 


MACHINABILITY 
ak 
undertaken; but he would underline the 


fact that it was necessary to do that under 
conditions very closely following the actual 
cutting operation, and not by the current 
methods of slow-speed, high-load conditions 
occurring in boundary friction measurements. 
If it was going to mean anything, it was im- 
portant that that work should be done in con- 
ditions comparable with the cutting operation. 

Dr. G. Schlesinger remarked that the trend 
of the conference, according to the fourteen 
different papers, was to make a clear dis- 
tinction between (i) machinability, (ii) tool 
life, and (iii) power consumption of the 
machine tool. He thought that that was a 
very suitable and wise discrimination. In a 
test to evaluate materials or tools or cutting 
fluids, based on the relation between resist- 
ance of the material, its abrasion number 
(i.e., the active wear on the tool), chip area, 
tool shape, the cutting speed or cutting fluids 
—altogether sixteen. variables—there should 
be but one variable left : either the material 
or the tool or the cutting fluid. The others 
should be kept constant, and particularly the 
shape of the tool, its hardness and sharpness, 
the size of the cut, and all other cutting 
conditions. 

Machinability was the mutual influence of 
material and tool. Machinability of the 
material was its conduct whilst being cut 
with a standard cross section of chip, using 
a standardised kind and shape of cutting 
tool adapted to the material. Machin- 
ability depended on the resistance which 
the cutting edge of the tool found in pene- 
trating into the material. 

Mr. J. Woolman said that despite the vast 
amount of work which had been done on the 
subject to date, there was still no definite, 
agreed criterion of machinability. This was 
partly due, in his opinion, to the fact that the 
term ‘“ machinability ’’ covered a number of 
different aspects—tool life, time to cut, or 
surface finish—but due mainly, he thought, 
to the fact that machinability could not be 
measured by a single parameter. 

For machinability, apart from a value 
giving a measurement of the ease of cutting, 
a value must also be given to the chip inter- 
ference factor. If, then, some method of 
combining those factors according to the 
conditions of cutting could be found, 
standardised tests for machinability might 
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be achieved. Until then at least two tests 
should be carried out, say, plane turning and 
drilling. A single test could not give a true 
indication for all types of machining opera- 
tions. 

Mr. P. Grodinski said that the theoretical 
relations behind the problem of the mechanics 


of the cutting operation seemed to need | purpose. 


further experiments, and he would like to 
draw attention to the possibility of using 
photo-elastic methods to determine stresses 
and their positions in both tool.and chip. 

Mr. A. J. Moore said that many speakers 


that morning had emphasised the important | Patents for Inventions in the Netherlands 


réle of friction in the machining operation, 
and how it used excessive power, and the 
friction might be very high because of the 
continually formed fresh surface on the chip. 
On the other hand, reference had been made 
to the use of lead additions, or even bismuth 


or tin or cadmium, to various metals to|leled by a German one) of the original work 
facilitate machining, the reasons for these}by Mr. Doorman, Vice-President of the 
additions being that they would facilitate| Netherlands Patents Board, published in 
1940. The period surveyed is essentially that 
short ” or lubricate the surface between chip | subsequent to 1581 when the United Nether- 


break up of the chip or make the chip “ hot- 


and tool. He wished to discuss a mechanism | | 
which would facilitate this lubrication. 


that the frictional force would depend on the 


shear strength of the junctions between the| expected, gives lists of the patents granted 


metals and also on the area of those junctions. | ( 
Experiments had shown that at least with|1 


soft metals it could be assumed that the area | and technical details, if known ; 574 patents 
over which this shearing occurred was| were granted by the States General and 283 
approximately equal to the area of intimate| by the States of Holland in the period indi- 
contact between those metals, and that area|cated. The actual text of the grants is given 


of intimate contact could be determined from | i 


the load and flow pressure between them, so| have surmised, by far the largest number of 
that for very soft metals the area of contact | patents, roughly one third of the whole, are 
was high, but, of course, the shear strength|concerned with drainage and pumping 
this is followed closely by those dealing with 
metals the area of contact was low and the] dredging and excavation and by those con- 
Then by means of | cerned with navigation, but there are surpris- 


was very low. On the other hand, for hard 


shear stress was high. 
slides, Mr. Moore demonstrated his state-|i 
ments. 


be of much value or. assistance. 


was, in his opinion, essential that it be/t 


measured against a standard which was not| England and erected near Blydorp in 1783. 


capable of being translated according to 


individual opinion. He thought that opinions | front of them, it seems inexplicable that the 
with regard to the most useful life of a cutting} Dutch people should have decided as they 
tool might prove to be more in harmony with | did in 1869 to cease the granting of patents 
one another, and, having fixed on one of|for inventions only to resume, however, 
those, it could be used as a standard against| grants in 1912 when convinced that their 
which to measure machinability. The chart | policy had been wrong. 


would then show, for a given material, the 


speed, feed, top rake, and coolant to obtain|interest to students generally, because it 
that standard tool life, using a set depth of | includes a review of the beginning of systems 
for grants of patents for inventions in 
been suggestions for the assessment of|European countries, following upon the 
machinability against tool wear for a given|developments of science and technology of 
period of cutting, say, 1 min., at high speeds,|the Renaissance and the gradual passing of 


cut and type of tool. In the past there had 


but he thought that that was too short. |t 
There was no indication that the rate of|¢ 
tool wear was constant. 


machining operations. One might get satis- 
properties might resist light cuts where with 


the same material it was possible to take a|t 
heavy cut without any difficulty at all. The|s 


machinability index therefore had to take|may be mentioned: cereals, drainage and 
all those things into account, and he suggested | pumping dredgers, fire extinguishing engines, 
that the only method of so doing was a|gilt leather technique, horology, navigation, 
general machining test covering turning, | paper making, printing, saw mills, textiles and 





r 


granting of patents by the States General 

The lubrication between metals was due| and by the States of Holland began. A con- 
to the formation of shearing and metallic|tinuation from 1800 onwards to date is 
junctions, and thus it could be considered | under consideration. 


Englishmen figure in the lists, the most 

Mr. Norman said that Mr. George had|notable of whom is the great James Watt. 
shown that there were considerable differ-| He was asked to supply an engine in 1786, 
ences of opinion even amongst experts on| but declined unless a patent was granted to 
ease of machining. In those circumstances, | him, but this was not possible unless he con- 
he doubted whether the designation of|formed to the necessary residence in the 
machinability under such headings as “‘ free,’”’| country. However, this difficulty was got 
“medium,” or “ difficult’ would prove to|over by the directors of the Bataafsche 
As a|Genootscap with Jan Daniel H. van Liender 
machinability assessment would be used in| of Rotterdam who ordered the engine, apply- 
many and various forms of engineering, it|ing for and obtaining a patent. The engine 


motives for granting patents of introduction 


There were different reactions to different |or monopoly and how practice crystallised. 
This is of value to set beside the system 


factory results on turning, but find diffi-|developed in this country and at present 
culties in milling, and material with elastic | under review by a Patents Committee. 


milling, grinding, tapping, and threading. 
In the case of material alleged to be suitable 
for gears, an additional test could be given. 
In view of the work involved, it would not be 
reasonable to expect the maker of the material 
to undertake it ; he thought that it could be 
undertaken only by a unit set up for that 


(To be continued) 
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During the Sixteenth, Seventeenth, and 
Eighteenth Centuries, By Drpeu. Inc. G. 
Doorman. The Hague, Martinus Nijhoff, 
1942, 228 pages, Royal 8vo. Price 6-30 
guilders. 

Tuts is the English version, abridged (paral- 


ands threw off the yoke of Spain and the 


In the first place the volume, as would be 


luring that period with the names of the 
nventors, subject matter of the inventions, 


n the Dutch edition only. As one would 


ngly few for windmills. Quite a number of 


hat was ordered was dispatched from 


With such a long record as the above in 


In the second place, this volume is of great 


he Guild system in industry which inhibited 
hange. It treats also of the different 


Not only so, but the volume includes 
echnical historical studies in a number of 
ubjects, of which of interest to our readers 


windmills, Needless to say the whole work 
is fully documented. 

The author expresses the hope that this 
work may promote the study of technica] 
science and throw light on what has been 
done in this connection in the Netherlands. 
He states that material is far from exhausted 
and it is intended to publish from time to 
time further studies such as the one on gilt 
leather in this volume. We wish the author 
success in his laudable, patriotic and useful 
work. 





SHORT NOTICES 


The British Electric Welding Industry, 
(B.E.A.M.A. Publication No. 132). London: 
The British Electrical and Allied Manufac. 
turers’ Association, Inc., 36, Kingsway, W.(.2, 
Gratis.—This memorandum surveys the position 
of the electric welding industry in relation to 
the general structure of the engineering industry 
in this country. Are and resistance welding 
are dealt with separately, and in both cases 
statistics are given indicating the expansion 
that has taken place during wartime, Future 
prospects of the industry are reviewed bricfly, 
and reference is made to the export trade, ~ 

Plastics for Electrical and Radio Engineers, 
By W. J. Tucker and R. 8. Roberts. London ; 
The Technical Press, Ltd. 1946. Price 12s, 
net.—-This book (148-}-xi pages) gives a concise 
account of the subject, commencing with a brief 
outline of the chemistry of plastics, followed by 
a chapter dealing with the characteristics of 
the various plastic insulating materials avail- 
able. A separate chapter is devoted to an 
explanation of the terms used to define the 
electrical and mechanical properties of dielec- 
trics generally, giving data on standard tests 
and test conditions. Guidance in the choice of 
material for specific purposes and in the design 
and manufacture of plastic products is given in 
three subsequent chapters, and the book con- 
cludes with a discussion of special applications 
of plastics in the production of protective coat- 
ings for radio and electrical components, includ- 
ing sleeving, insulated wire, and cables. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


RAILWAY ACCIDENTS 
Sir,—On page 443, referring to the official 
report on the Browney railway accident, you 
quote Colonel Trench as saying that the originat- 
ing cause of the accident was the failure of the 
goods train draw-bar, and the culminating 
cause was the lowering of signals by the pulling 
of their wires by debris from derailed wagons. 
Surely the real cause was the absence of a 
continuous automatic brake on goods trains ? 

W. B, Tompson. 
London, 8.W.1, May 18th, 

ENGINEERING NOMENCLATURE 
Srr,—For what reason does Mr. C. J. 
McNaught advocate the use of Greek letters 
as abbreviations for pounds per square inch ? 
Greek letters in text-book work are a sheer 
affectation. Like foreign quotations in fiction, 
they are merely there to impress us with the 
author’s cleverness. 

Is not the study of steam engineering suffi- 
ciently difficult without dragging in the Greek 
alphabet as an additional complication ? The 
L.C.S,, which Mr. McNaught represents, 
managed to train thousands of engineers like 
myself without using a foreign alphabet. 
Hand-written Greek characters are definitely 
misleading, sinceno two persons write them alike. 
If we must have an abbreviation, what is 
wrong with “lb.0”.” It is distinctly more 
graphic and quicker to write than “a,” 
though I think “ p.s.i.” takes some beating for 
clear understanding by both writer and reader. 
Currrorp T, Bower. 





London, W.12, May 25th. 
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Single-Phase House Service 
Meters 


WirnourT altering the general design of their 
well-known type “ F.L.” meter, Ferranti, Ltd., 
of Hollinwood, Lancs, have introduced certain 
interesting modifications in constructional 
detail. The two principal innovations affect 
the friction compensation device and the 
quadrature adjustment. 

Hitherto, friction compensation has been 
achieved by a mild steel tongue which could be 
moved below, and parallel to, the rotor disc 
between the extremities of the series coil, and 
which could be secured in the desired position 
by a lock nut. The new arrangement consists 
of two identical pieces of mild steel fixed to the 
rear of a spindle which is accommodated in the 
lower part of the centre limb of the potential 
coil core, the pieces being spaced from the limb 
by @ copper washer. Referring to the accom- 
panying engraving, a worm wheel a is fixed to 
the front end of this spindle and meshes with a 
worm cut on a second spindle, one end of which 
is slotted, and is accessible for adjustment 
purposes. The opposite end of the worm spindle 
is screwed and on rotation is moved into or out 
of a tapped bush b, located in the meter element 


frame. It follows that- rotation of the worm 














TyvPa ‘F.L.°° 


METER ELEMENT 


wheel is caused by (a) direct rotation of the worm 
spindle accompanied by (b) translation of the 
worm spindle. By arranging that these two 
effects, (a) and (6), act on the worm wheel in 
opposite directions the rotation of the mild steel 
pieces is made very small compared with the 
rotation of the adjusting screw and the device 
therefore provides a very fine adjustment. A 
spring washer holds the worm spindle friction 
tight to the potential coil core which makes the 
adjustment self-locking. 

In earlier meters of this type the quadrature 
adjustment consisted of a variable-resistance 
fixed loop embracing the lower end of the centre 
limb of the potential coil core, adjustment 
being obtained by including between the ends 
of a three-sided band of copper a varying pro- 
portion of copper and eureka in the form of a 
screw. To obtain final accurate calibration of 
the meter on all power factors of load either in 
the factory or supply authority's test depart- 
ments, the phase angle between the potential 
and series coil fluxes is altered, in the meter 
illustrated, by raising or lowering a closed 
copper band c of fixed resistance encircling the 
lower end of the centre limb of the potential 
coil core. The movement is effected by rotation 
of a pinion d, geared to a rack e, cut on the 
bracket holding the copper band, and provision 
is made for locking in any desired position, To 
facilitate manufacture and to increase the overall 
range of the quadrature adjustment, a further 
coil is fixed in slots in the potential coil core 
limbs adjacent to the centre limb. This consists 
of a few turns of wire, the ends of which are 
joined together direct or through a piece of high- 


resistance wire, This feature which is utilised 
during the assembly stages of the meter enables 
a preliminary rough calibration to be carried 
out and ensures that full advantage can be 
taken of the range of adjustment afforded by the 
movable band. 

A further modification concerns the lower 
rotor bearing which is now adjustable so that 
the rotor can be positioned correctly in the gaps 
formed by the driving and braking elements. 








Mercury Switches 


THE accompanying illustration gives some 
indication of the comprehensive range of mer- 
cury switches manufactured by Salford Elec- 
trical Instruments, Ltd., of Peel Works, Silk 
Street, Salford, Lancs. It will be observed 
that these switches are designed for a wide 
variety of applications, and the display includes 
single-pole switches, single-pole change-over 
switches, types fitted with ceramic liners for 
handling heavy currents, instantaneous and 
time-lag patterns, switches suitable for wide 
angles of tilt, and multi- 
contact mercury 


tension and while such cracks are not regarded 
as harmful in the case of structures, the heavy 
and repeated loads incurred by sleepers will 
cause the cracks to widen and finally destroy the 
bond between the steel reinforcement and the 
concrete, this condition being accelerated by 
the action of rain or frost. With pre-streased 
concrete sleepers, however, the initial com- 
pression in the concrete ensures that no hair 
cracks will develop under design load and 
practical conditions, in consequence of which, 
long service in the track is assured. Research 
leading to the production of the pre-stressed 
concrete sleepers was commenced in 1941 at an 
experimental yard in Colwall, Malvern, 
Worcestershire, and remarkable results were 
obtained, After some hundreds of experimental 
sleepers had been produced and tested on the 
fastest sections of main line track, it was decided 
in 1943 to evolve a process of mass production, 
and Government permission was obtained to 
allocate labour and materials for the construc- 
tion of a factory at Tallington, Stamford, Lincs. 
to produce 200,000 to 300,000 sleepers per 
annum for one unit, The factory was com- 
pleted some nine months from the commence- 





ment of construction. Full mechanisation has 





switches for mechanical 
or electrical operation. 
The glass bulbs of these 
switches are filled with 
an inert gas, and a 
noteworthy feature of 
the construction is that 
the ceramic liners, when 
fitted, are sealed in the 
tubes to prevent arcing 
between the ceramicand 
the glass, which can be 
a source of trouble in 
designs employing a 
loose ceramic liner. 


Reference will. be 
made to two typical 
examples of the 


switches illustrated. In 
the centre at the top 
of the engraving is a 
small mercury switch 
of a special pattern, 
made to operate with 
an angular tilt of only 
3 min., which was used 
during the war to con- 
trol the level of gun 














platforms, Multi-con- 
tact mercury switches 
can be used for 
operating flashing signs 
and for similar duties ; 
the large switch shown near the bottom 
left-hand corner of the illustration is in- 
tended for controlling electric lifts, and is 
operated by a solenoid which encircles the 
tube and depresses a plunger into the mercury 
causing the contacts to be shorted out at 5-sec. 
intervals. 








Pre-Stressed Concrete Units* 


PRE-STRESSED concrete is a recent innovation 
in engineering in this country, although, pre- 
vious to the war, it was used extensively on the 
continent of Europe and in the U.S.A. in the 
manufacture of concrete beams, bridges and 
other structures, but it did nor receive much 
practical attention in England. During the 
war, however, its development for railway 
sleepers was instituted and a new technique in 
concrete design and process of manufacture has 
resulted. In the pre-stressed concrete process, 
high tensile steel of 100 tons per square inch 
ultimate tensile strength, used for the reinforce- 
ment of the sleeper, is subjected to a high tensile 
stress which is afterwards utilised to maintain 
@ permanent compressive stress in the concrete. 
With ordinary reinforced concrete sleepers, 
it is an accepted condition that small hair cracks 
must develop where the concrete is subjected to 





*From a paper by R. 8. V. Barber and D. R. Lester 





before the Society of Engineers 





MERCURY SWITCHES 


been introduced at every stage of manufac- 
ture and the concrete mixing plant is one of the 
most modern in the country. 

The process has received the greatest attention 
from abroad, both within and outside the 
Empire. Experimental sleepers manufactured 
at the Tallington factory to suit individual 
conditions have been supplied, and it is anti- 
cipated that in the near future, plants using 
this special pre-stressed process will be erected 
in India, Egypt, the Sudan, Australia and 
New Zealand. 








A Keyway and Cotter Hole 
Cutting Machine 


An interesting new double-headed keyway 
and cotter hole cutting machine designed and 
built by Adcock and Shipley, Ltd., of Leicester, 
for use in the manufacture of locomotive con- 
necting-rods, is shown in the accompanying 
engravings. It is adapted for cutting single 
keyways, or double keyways when opposite one 
another, or for cotter slots with either parallel 
or taper ends. 

As may be seen, the machine comprises a 
substantial base, on the flat top of which is a 
sliding saddle having a cutter head on eitherside. 
Above the bed and between the cutter heads is 
set a worktable 69in. long by 15in. wide. This 
worktable is supported on rigid brackets fixed 
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to the extremities of the machine bed, and is 
arranged to swivel on a pin at one end, the 
degree of swivelling movement being controlled 
by off-centre adjustment of a crank dise at the 
opposite end of the table. The saddle carrying 
the cutter heads is coupled to the lever of a 
crank disc through which it is reciprocated 
along the table for a distance according to the 


and the head also returns to the starting position. 
Similar procedure is followed when tapered 
cotter slots have to be cut, but in their case the 
worktable is coupled to the crank disc at its end 
and this, operating in unison with the cutter 
head, swings the table to give the required taper 
at the end of each cuttingstroke. By adjusting 
the motion of the worktable varying tapers may 





—— 





station. Depression of this treadle, in addition 
to withdrawing the plunger, lifts the fixture 
off its seating face on to a ball thrust, which 
considerably reduces the amount of effort 
required by the operator when turning it to the 
next station. On introduction to the fixture 
each crankshaft is roughly located in horseshoe. 
shaped brackets. It is then lifted by a cam. 


























MACHINE WITH VICE WORKHOLDER 


length of the slot being machined. A special 
motion incorporated in the crank disc speeds 
up the saddle movement: over the dead centre 
positions, and the length of stroke is adjustable 
through a screw to markings on a rule fitted on 
the disc face. Adjustments may be made to 
give saddle movement sufficient to machine 
keyways up to 15in. long. 

The two cutter heads are of similar construc- 
tion and each incorporates a 2H.P. motor driving 
the cutter spindle through a gear-box which 
gives a range of six spindle speeds from 110 to 
400 r.p.m. Spindle centres are set at 12in. 
above the worktable surface and tool collets 
having a maximum bore of 2in. can be held. 
The cutter heads can be moved inwards and 
outwards on the saddle independently or in 
unison, either automatically or by hand. The 
distance between the spindle noses is adjustable 
from a minimum of 8in. up to a maximum of 
22in. Inwards feed of the heads along the 
saddle is effected through worm gears, racks and 
pinions, each unit having an _ independent 
clutch drive operated by a camshaft and a lever. 
A control cam at the front of the machine is 
arranged to alter the spacing of the head cams 
and its setting provides for the varying cycles 
required when cutting keyways of cotter slots. 
Inward tool feed starting and tripping is per- 
formed by the front cutter head only, and is set 
by means of an adjustable stop having a screw 
for fine setting purposes. When the tools have 
cut to the required depth and the forward feeds 
of the cutting heads is tripped at the set limit 
each head unit is returned to its starting 
position by clock type springs. Tension on these 
springs is adjusted by means of worm gearing. 
In order to reduce the strain imposed on the feed 
mechanism when winding up the springs, double- 
acting air cylinders are used to balance partially 
the weight of the head stocks. This method of 
balancing has been found to make the reaction 
to fine settings particularly sensitive and imparts 
consistent accuracy. 

When cutting single keyways the front cutter 
head only is used with a simple inwards feed 
motion. For double keyways both front and 
back cutter heads are used, the inwards feed 
of both into the workpiece being arranged to 
operate and disengage in unision. Both cutter 
heads are also used when cutting parallel cotter 
slots and in this case the inwards feed of the 
rear head is arranged to stop and the head 
return just before the cutters meet in the centre 
of the workpiece. Inward feed of the front head 
then continues to complete the break through 





be cut at one or both ends of the slot. When 
not required this movement can be cut out 
by a clutch. 

As will be appreciated, any suitable type of 
fixture may be used to hold work on the table 
of the machine and two are supplied as standard 
by the makers. The first, which is fitted on the 
machine illustrated, comprises a pair of rigid 
brackets bolted in any required position on the 
table, and designed to support varying lengths 
and diameters of round stock. The stock is held 
in split bushes or liners set in the split capped 
bearings of the brackets, the tightening of which 
locks the bushes and workpiece in position. A 
second type of workholder is in the form of a 
self-centring vice having interchangeable jaws 
to suit the class of workpiece. This vice is used 
in conjunction with a tailstock arranged for 
centring the extreme end of a component. 
Coolant is fed to the cutting points by an electric 
suds pump from a sump beneath the machine. 
Centralised push button control is fitted for the 
electrical elements, and independent cut-out 
switches are incorporated for use when setting, 
trying out, &c. 








A Crankshaft Drilling and 
Reaming Machine 


IN the accompanying illustration may be 
seen a standard 30in. drilling machine, which 
the makers, Jones and Shipman, Ltd., of 
Leicester, have adapted, with a multiple drilling 
attachment, for drilling and reaming holes in 
the end of crankshafts. The operation consists 
of drilling four jin. diameter tapping holes, 
and drilling and reaming four jin. diameter 
dowel holes. The rotating drilling fixture 
has been made with four stations, each holding 
a crankshaft, which, in the four movements 
of the fixture, successively pass under two 
groups of four drills and one of four reamers. 
In the sequence of operations, whilst a com- 
pleted crankshaft in the front station is being 
removed and replaced by a blank, another is 
being drilled with tapping holes, a second 
drilled with dowel holes, and a third is being 
finished reamed. On the completion of each 
machining operation the drilling head is with- 
drawn and the fixture rotated to its next 
station. 

A treadle-operated plunger in the base of the 





END VIEW OF MACHINE WITH BEARING WORKHOLDER 


operated centre into a fixed register, where it is 
securely clamped to a plate carrying the drill 
and reamer bushes. The hand levers operating 
the cam centres project between the partitions 
separating the fixture segments. Supporting 
the fixture at its top is a distributor bracket 
for the coolant, and this bracket also serves to 
support a rear guide bar which locates the 














DRILLING MACHINE AND ROTATING FIXTURE 


twelve-spindle drill head mounted on the quill 
of the machine. The drill head, which has 
three clusters of four spindles to each station, 
has adjustable drill holders and floating reamer 
holders. It also carries two final locating bars, 
which centre the fixture just prior to the 
commencement of the drilling operation to 








and finish the slot when the feed is disengaged 


machine 1s used to locate the fixture at each 





ensure correct alignment. 
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L.N.E.R. “ Pacific’? Locomotive 
No. ee 500 99 


Tue latest engine to be put into service on 
the London and North-Eastern Railway is the 
“ Pacific’? No. ‘‘ 500,’ shown in the accom- 
panying engraving. Designed by Mr. Edward 
Thompson, the chief mechanical engineer, it is 
the two thousandth locomotive to be built at 
the Doncaster works, and incorporates a number 
of new features. The leading dimensions and 
part iculars are given below. 

Unlike the L.N.E.R. three-cylinder engines 
built prior to the war, the new locomotive has 
a separate set of Walschaerts valve gear for each 
cylinder. This arrangement permits the use 
of a larger valve and maintains a better steam 
distribution over the period between major 





lever operated from ground level. The copper 
fire-box, which has a total length of just over 
llft. 4in., is provided with a combustion 
chamber, 3ft. 5in. long. It has side stays of 
copper, hammered over at both ends, with steel 
roof stays fitted with nuts inside the fire-box. 

The smoke-box contains a double blast pipe 
and has a large area mesh designed to keep the 
box free from ashes over long journeys. 

Welded construction has been adopted for 
the quadrant link brackets, many of the main 
frame stays, and the whole of the bogie frame 
stays and horns. 

In full working order the locomotive without 
the tender weighs 101 tons 10 cwt., which 
allows for an adhesive weight of 66 tons, the 
maximum permitted over the L.N.E.R. main 
line for a six-coupled wheel arrangement at 
6ft. Gin. axle spacing. Its tender is of the com- 
pany’s standard non-corridor eight-wheeled 





Jubilee of the B.T.H. Company 


Ir is interesting to trace the origin of the 
British Thomson Houston Company, Ltd., 
which is celebracing, this month, the fiftieth 
anniversary of its formation in 1896. In 1880, 
or thereabouts, an American named Churchill, 
of New Britain, formed the American Electric 
Company, in association with two professors of 
the Central High School, Philadelphia—Elihu 
Thomson, an Englishman who had settled in 
Philadelphia, and E. J. Houston, who was born 
in Virginia. This company later became the 
Thomson-Houston Electric Company, and 
eventually, the General Electric Company of 
New York. In 1886 the firm of Laing, Wharton 
and Down was formed in Great Britain to 
exploit the sale of apparatus made by the 








repairs than was feasible with the previous 
arrangement of conjugated gear to the inside 
valve. The inside cylinder drives on to the 
leading coupled axle and the outside cylinders 
on to the second or intermediate pair of coupled 
wheels. By this means the crank axle is relieved 
of some of its stress, and is expected to have a 
longer life than could be expected with the 
whole driving load concentrated in one axle. 


Particulars of L.N.E.R. ‘“* Pacific’? Locomotive 
No. “500” 
Working pressure 250 Ib. per sq. inch 
Boiler— 
Maximum diameter of barrel 
Overall length of fire-box 


6ft. 5in. 
lift. 4}in. 


Overall length of fire-box at 
a SCE ee ee Ce meee a 
Overall width of fire-box at bottom 7ft. 9in. 
Tubes 
Small: Number ... ... 0. «ss 2h 
Diameter, outside ... ... 2}in 
Superheater flue : Number we SR 
Diameter, out- 
side .- S}in 
Superheater elements : Number 43 


Diameter, 
inside 1- 244in. 


Grate area dei, 9 hem dh Bist Site et RN 50 aq. feet 
Heating surface— 
Fire-box 245-3 = 
Tubes 1211-57 i 
Flues 1004-5 ” 


2461-37 ” 
679-67 9 


Total evaporative... 
Superheater ... 


3141-4 *» 


Total 
Cylinders 
Diameter and stroke 19in. by 26in. 
Motion— 
Type : Outside Walschaerts 
Inside Walschaerts 
Type of valve Piston 
Diameter of valve a 10in. 
Maximum valve travel 6}in. 


_ Cut-offin fullgear... ...  ... «.. 
lractive effort at 85 per cent. boiler 
SN. cha Ci dde wan... nods ae 
Total adhesive weigh eis nee 
Adhesive weight + tractive effort 


75 per cent. 


40,430 Ib. 

147,840 lb. 

3-67 

The crank axle and the middle large end are 
balanced completely within extensions to the 
crank webs. Thirty-five per cent. of the recipro- 
cating weights are balanced, being distributed 
in the three pairs of coupled wheels. 

In the grate is a drop section designed to 
permit the rapid discharge of ashes and clinker 
into the hopper type ashpan below. This ash- 
pan can be completely emptied by means of a 











New L.N.E.R. 


** PACIFIC,” LOCOMOTIVE 


type, which carries 9 tons of fuel and 5000 
gallons of water, and weighs 60 tons 7 cwt. in 
working order. 








Rock Tanks for Oil Storage 


At one of the large base stations of the 
United States Navy, which is established on a 
solid rock formation, storage of oil is provided 
by large tanks excavated in the solid rock. 
They are lined with concrete, which is grouted 
against the rock face, and this in turn is lined 
with steel plates having all seams welded. 
Each tank or chamber is 100ft. in inside dia- 
meter and 250ft. in height, including the 
hemispherical top and bottom. There are 
twenty of these tanks, in two parallel rows and 
spaced 200ft. apart in each direction, while 
there is ample protective depth of earth over 
the tanks. A 6ft. shaft from the top of each 
tank serves as a vent and provides for inspec- 
tion, and these shafts are connected by a tunnel 
above the level of the tanks. This tunnel was 
an aid in the excavation of the top domes, 
which formed the first step. Between and below 
the two rows is a tunnel with a branch to each 
tank. This series of tunnels is to accommodate 
the oil piping system, but it served also for 
removal of the excavated rock. Excavation 
was carried out in acurious way. For each tank 
the first step was a ring tunnel at the location 
of the base of the dome, and in this was set a 
ring girder. Raises were driven up to the crown 
of the dome and steel ribs were set supporting 
steel plates which served as the form for the 
concrete lining, but also remained permanently 
in place, while the ribs were removed. Then a 
shaft was sunk to the level of the bottom tunnel 
and was enlarged by working upward and finally 
to full size by working downward, the muck 
falling into a bin or hopper, from which it was 
discharged into mine cars or conveyor belts. 
The concrete lining is 8ft. thick for the top and 
bottom domes, and from 3ft. to 4ft. in the side. 
The branch tunnels to the several tanks 
are fitted with automatically closing doors 
in concrete bulkheads, so as to prevent 
flooding of the tunnels in case of a break or 
leak. 








Thomson-Houston concern in America, and 
ten years later the British organisation changed 
its name to ‘The British Thomson Houston 
Company, Ltd.,” having obtained exclusive 
manufacturing rights from the American 
company. 

During the next few years the manufacturing 
facilities of the British Thomson-Houston 
Company consisted only of a small works and 
store at Bankside, London, where many pioneer 
electric lighting tramway and railway instal- 
lations were undertaken, including the con- 
tract for the power station, substations, 
and electric traction equipment for the 
trains on the Central London Railway. In 
this installation the multiple unit system 
was adopted, and electrically operated con- 
tactors were used in railway service for the 
first time. 

To meet the urgent need for expansion, new 
works, with a floor space of about 206,000 
square feet, were built on a 25-acre site at 
Rugby, and manufacturing there commenced in 
March, 1902. At about the same time the Head 
Office moved to Rugby, which became the 
company’s headquarters. Under the guidance 
of men like H. N. Sporburg, F. Fraser, R. 
Dumas, and F. Samuelson, the organisa- 
tion grew rapidly until, to-day, the Rugby 
works occupies 120 acres, while other works 
have been established at Coventry, Willesden, 
Birmingham, Chesterfield, Peterborough and 
elsewhere. 

The firm’s Jubilee comes at a busy transition 
period. With the return of many employees 
from the forces considerable reorganisation is 
taking place, and the company’s progressive 
outlook, as typified by its enterprise in research 
and development, augurs well for its future 
prosperity. 








Swiss Inpustries Fair at BaseL.—During the 
ten days of the recent Basel Fair, it was visited by 
425,600 persons, a record figure, and 65,000 more 
than last year. Some 13,000 came from foreign 
countries—12,646 by train. The British contingent, 
despite travel difficult’2s, was much larger than 
before the war. Figure of purchases, &c., are not 
yet available, but it is quite certain that this year’s 
Fair has been the most successful as well as the 
biggest Swiss Industries Fair ever held. 
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Research on Internal 
Combustion Prime Movers* 
By JAMES CALDERWOOD, M.8c.t 
(Continued from page 485, May 24th) 


As the result of satisfactory tests on the 
single unit, work was put in hand on a complete 
power gas plant consisting of three units, depict- 
ed in Fig. 15, exhausting to a power gas turbine 
of over 6000 H.P. (this may be increased with 
a higher degree of pre-compression) and also 
to the pre-compressor turbine. 


only to the turbine blading, but also to the 
design of the rotary compressor, and consider- 
able research and development has had to be 
carried out on rotary compressors, both of the 
axial and radial flow types in order to obtain 
highest available efficiency in the compressor 
unit. 

With these factors in mind the various 
possible arrangements of the combustion tur- 
bine cycle were considered, the object being :— 

(1) To obtain a full-load efficiency sub- 
stantially better than is possible with a steam 
turbine without exceeding a temperature of 


generate the required output when as, com. 
bustion gas, it is expanded from 240 lb. pressure 
amd 1200 deg. Fah. down toatmospheric pressure, 
This air from compressor 9 is delivered into 
the system at a point where the exhaust air in 
the closed cycle is leaving the recuperator at 
60 lb. per square inch pressure. The freshly 
added air and the exhaust air mixed are re. 
cooled in the cooler 7, compressed in the com. 
pressor 1 to 120 lb. per square inch, re-cooled 
in the cooler 2, and finally compressed in the 
compressor 3, to 240 lb. per square inch. Leaving 
the compressor 3, they pass through the tubes 





This plant was 





1200 deg. Fah., which, it was thought, was 





of the recuperator 4, in which they are heated 














Fic. 15—Three-cylinder Free-piston Compressor for 6000 H.P. 
Test Unit 


completed some time ago and the tests made 
on it have proved extremely useful in the 
general development scheme towards the true 
combustion turbine. 

Fig. 15 shows the three power gas free-piston 
compressors, whilst Fig. 16 shows the turbine. 

Whilst the power gas cycle offers an efficiency 
closely similar to that of the ordinary recipro- 
cating internal combustion engine, it still has 
the disadvantage that it incorporates a recipro- 
cating unit, which many engineers might wish 
to avoid. On the other hand, as will be seen 
from what follows, the true combustion turbine 
with high efficiency is approaching the stage of 
commercial development and it would seem 
probable that the power gas type of plant is 
more likely to be developed only for certain 
special purposes rather than for ordinary com- 
mercial marine use. 


THE ContTINUOUS CoMBUSTION GAs TURBINE 


As will be seen from the foregoing, the size 
of the reciprocating unit was progressively 
decreased throughout the series of researches, 
whereas the part taken by the turbine and the 
rotary compressor in the general scheme was 
gradually increased. As regards the actual 
,working parts, it was evident that the smallest, 
lightest, and most convenient arrangement was 
likely to be the true turbine. For that reason 
the development of a combustion turbine 
without any reciprocating unit proceeded in 
parallel with the work already described, the 
research on both lines being to a large extent 
interdependent. 

The combustion turbine can be arranged in 
many forms, but its efficiency is dependent, 
first, on the maximum temperature which can 
be allowed; secondly, on the amount of 
recuperation that can be obtained with reason- 
able-sized heat exchangers. Further, the shape 
of the efficiency curve with varying load is 
dependent on the arrangement of the cycle. 
Finally, the efficiency of any combustion 
turbine is largely dependent on the efficiency 
of the blading, changes in blading efficiency 
making a much greater change in overall 
thermal efficiency in the combustion turbine 
than they do in the steam turbine. 

The question of blading efficiency refers, not 





* North-East Coast Institution of Shipbuilders and 
Engineers, 











likely to be the maximum for which material 
would be obtainable by the time the develop- 
ment work had reached the commercial stage. 

(2) To choose a cycle of operation which 
would give a reasonably flat efficiency curve at 
varying load under marine working conditions, 
i.e., Where the turbine speed must vary approxi- 
mately as the cube root of the power. 

(3) To make the unit as compact as reason- 
ably possible. 

To fulfil requirements (1) and (3) it was 
necessary that heat interchangers should work 
with high gas pressure on both sides of the 
tubes in order to get a high coefficient of heat 
transfer, so obtaining 
efficient recuperation 
with a reasonable-sized 
heater. 

To meet requirements 
(1) and (2), and in parti- 
cular (2), it was neces- 
sary that the quantity 
of air flow and the 
pressures should vary 
with varying loads, 
maximum temperature 
remaining substantially 
constant at varying 
loads. 

The cycle that was 
finally developed might 
in many ways be con- 
sidered as a natural 
outcome of the power 
gas cycle in that, whilst 
all the machines are 
rotary, it does in 
principle bear some con- 
siderable similarity to 
the power gas cycle with reciprocating compres- 
sors. It may be that although the two researches 
were developed simultaneously, the work on 
the power gas cycle had some influence on the 
lines of thought for the combustion turbine 
cycle. The cycle is illustrated in Fig. 17. This 
diagram shows only the general working prin- 
ciple. The units 1 to 7 inclusive in the diagram 
form in effect a closed cycle ; 9 is a compressor 
for adding air to the closed cycle, whilst 8 is the 
working turbine, drawing combustion gases 
from the closed cycle. 

The compressor 9 draws in a quantity of air, 
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Fic. 16—Power Turbine and Pre-compressor Unit for 6000 H.P. 


Power Gas Plant 


to the highest economically practicable extent 
by the exhaust from the turbine of the closed 
cycle. Leaving the recuperator, the gas 
divides into two streams. A part equal to the 
amount of air that has been added to the 
system is led to the burner, where a quantity 
of fuel suitable to the power output is burnt 
in it. After burning, it passes through the 
tubes of the heat exchanger 5. The remainder 
of the air passes round the outside of the tubes 
of the heat exchanger 5 and is raised to a 
of 1200 deg. Fah., at the same time cooling the 
combustion products from the burner to a 
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which at full power is the amount required to 


similar temperature. The air in the closed 
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Fic. 17—Diagrammatic Arrangement of Semi-closed-combustion Turbine Cycle 


part of the cycle leaving the heat exchanger 
goes to the turbine 6, which provides the power 
for driving the compressors. Exhausting from 
the turbine at 60 lb. per square inch, the air is 
passed through the recuperator, where it again 
joins the incoming air from the precompressor 9. 
The combustion products from the heat 
exchanger 5, at a pressure of 240 lb. per square 
inch and a temperature of 1200 deg. Fah., are 
expanded out in the working turbine 8 to 
atmospheric temperature. 

It should be noted that in the recuperator 4 
the pressure inside the tubes is 240 lb. per 
square inch and outside the tubes 60 Ib. per 
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=— 
square inch, whilst in the heater 5 the pressure 
poth inside and outside the tubes is 240 lb. per 
square inch, 

All of the pressures mentioned above are, of 
course, at the full normal output. If the 
quantity of fuel is reduced the temperature in 
the closed cycle first falls slightly, so reducing 
the speed of the turbine 6 and the compressors. 
This reduces the pressure in the closed part of 
the cycle and re-establishes the temperatures to 
about the same figure. In fact, of course, the 
temperature cannot remain absolutely constant, 
but it is under reasonable control and does not 
fall off rapidly, as it would in a turbine where 
the air quantity remains constant at varying 
loads. Further, the designed maximum tem- 
perature is not likely to be exceeded, as if 
excessive fuel is burnt the compressors imme- 
diately speed up and supply more air. 

It will be appreciated that this cycle is 
particularly suitable for marine work, the 
natural drop in pressure with reduced load 
corresponding to the required drop in revolu- 
tion speed, so that as far as is possible good 
efficiency is obtained at reduced loads. It is 
expected that the characteristic of the fuel con- 
sumption /load curve will be similar to that of a 
reciprocating heavy oil engine. 

A further important point is that the parts 
subject to the highest temperature, viz., the 
tubes of the heat exchanger 5, are under prac- 
tically no stress, pressure on both sides of the 
tube being equal. 

The combustion turbine is essentially a non- 
reversible machine and marine steam turbine 
practice of using a separate reversing turbine 
will not be satisfactory, due to the difficulty 
of producing a vacuum in the astern turbine 
casing when running ahead or in the ahead 
turbine casing running astern. Some other 
means of reversing must therefore be adopted, 
and at the moment the only system well tried 
in service is the A.C. electric drive. Reversing 
gears and variable-pitch propellers have also 
been considered, but while both show promise 
for the future, neither has yet shown itself as a 
practical method of reversing for the high 
powers for which the combustion turbine is 
essentially best suited. 

As regards the development of this cycle, the 
turbines and compressors in themselves, con- 
sidered purely in the light of mechanical 
design, present no difficulty, and in fact the 
necessary experience has largely been gained 
on the units used for the developments with 
the supercharged reciprocating engines and 
with the power gas process. The main research 
here had to be on materials to withstand the 
high temperatures and on the aerodynamic 
efficiency of blading for the turbine and for the 
compressors. This was largely a matter of 
laboratory research. On the practical side it 
was felt better that the various units should 
be built and tested separately so that they 
could be eventually combined into a complete 
power unit. In this respect, of course, the com- 
bustion turbine is somewhat analogous to a 
steam turbine, and in the particular cycle 
chosen the combustion chamber and _ heat 
exchanger 5 are analogous to the _ boiler, 
recuperator 4, together with the coolers 2 and 7, 
takes the place of the feed heater and condenser 
of a steam plant, and the turbine and com- 
pressor, of course, replace the steam turbine, 
although the combustion turbine is divided into 
separate units of power turbine and compressor 
turbine. 

When starting up the plant, the compressor 
is first driven up to a moderate speed by an 
electric motor. 

(To be continued) 








STANDARD WRrRapPED BusHEs.—Owing to an 
oversight, the publication of the description of 
standard wrapped bushes made by the Glacier 
Metal Co., Ltd., in our issue of May 17th, was prema- 
ture. The company has not yet built up its full 
stock of bushes to meet the anticipated demand. 
The announcement should have been made at the 
beginning of June, by which time the makers will 
have sufficient stocks to meet new orders. We must 
express our regret to both the.makers and prospec- 
tive users of the bushes for any inconvenience which 
may have been occasioned by publication of the 
article prior to the date requested. 








Cornish Engines Preservation 
Society 


Last Saturday, May 25th, the Cornish 
Engines Preservation Society visited the Kew 
Bridge and Campden Hill pumping stations of 
the Metropolitan Water Board to see certain 
Cornish and ‘‘ Bull’ engines under steam. 


Krew BRIDGE 


This pumping station was originally that of 
the Grand Junction Water Works which removed 
hither from Chelsea in 1835. The engines now 
known as the ‘‘ West Cornish ” and the ‘‘ East 
Cornish ’’ respectively, were constructed by 
Boulton, Watt and Company in 1820 for the 
Regents Canal Company, then part of the Grand 
Junction Canal system. Both are 64in. dia. 
cylinder by 8ft. stroke. In 1837 a new air vessel 
was ordered from Maudslay, Sons and Field, for 
the ‘‘ West’ engine, and in 1839 it was trans- 
ferred to the new station at Kew Bridge. New 
pump valves were supplied, and in 1840 the 
engine was set to work. Later in the year it was 
lagged with felt. The second engine was trans- 
ferred in 1842 by Harvey and Company, at a 
cost of £1500 and satisfactory trials were 
reported in March, 1843. On the advice of 
Thomas Wicksteed both engines were converted 
in 1848 to work on the Cornish cycle. Both 
engines were in constant use until 1942. 

Reverting to 1838, tenders were invited from 
Boulton, Watt and Company and _ from 
Maudslay, Sons and Field for a new engine of 
the same size, viz., 64in. cylinder. In November 
Maudslay’s tender for £7500 (£650 for founda- 
tion plates and £50 for metallic packing) was 
accepted and the trial took place in August, 
1838. Wicksteed recommended that this engine 
also be altered to work on the Cornish cycle, and 
this was done in 1847. At the same time the 
Directors decided to order a Cornish engine. 
This was 90in. diameter, by I1ft. stroke and 
33in. pumps, subsequently known as the Grand 
Junction Engine. Sandys Carne and Vivian’s 
tender of £6300 was accepted in February, 1845, 
and the trials took place in May, 1846, just a 
century ago, not at first satisfactorily, and the 
engine was confined to working at night.. In the 
following November the engine was reported as 
being satisfactory and able alone to pump “ the 
whole of the water consumed in the district.” 
In 1855 the Directors decided to install a “Bull ”’ 
engine. This was 70in. diameter by 10ft. stroke, 
and 28in. pumps. In the following year Harvey 
and Company’s tender was accepted. The engine 
was completed in December, but was not 
brought into service till March, 1859. 

Then in February, 1869, the Directors, having 
decided on installing another Cornish engine, 
accepted Harvey and Company’s tender for a 
100in. engine by 11ft. stroke, and four Cornish 
boilers for £14,800. Completion was reported 
in June, 1871, and the engine set to work in the 
following October. In May, 1879, it was 
reported that the beam, weighing 25 tons, was 
fractured. Repairs consisting of wrought iron 
straps, keyed and bolted together round the 
beam were carried out by Simpson and Company 
at a cost of £1813. A failure in one of these 
straps, alleged to have been caused by defec- 
tive workmanship, occurred in 1883. This is the 
engine that was seen working, probably for the 
last time in its history. 


CAMPDEN HILuL 


This pumping station was erected in 1850 by 
the Grand Junction Water Works Company, to 
supply the high ground there. A 70-H.P. 
engine, originally constructed by Boulton, 
Watt and Company in 1810 for the Paddington 
substation, was removed hither in 1850 when 
that station was discarded, but does not appear 
to have been re-erected, and it was accepted by 
Harvey and Company in 1857 in part payment 
for two 70in. “Bull” engines by 9- 5ft. stroke 
and 32in. pumps. The contract price with six 
Cornish boilers, was £14,000; three extra 
boilers were supplied at a cost of £1350 and 
completion of the installation was reported in 
1858. In February, 1869, Harvey and Com- 
pany contracted for the sum of £9300 for 
another “‘ Bull”’ engine, 90in. diameter cylinder 
by 9- 5ft. stroke, and 40in. diameter pump. The 











completion of the engine was reported in June 
1871. 

These three 
“North,” the ‘‘ Middle,” 


engines are known as_ the 
and the ‘‘ South,” 
engines respectively. Two of them were seen 
working. 

In connection with the visit Dr. Dickinson 
read a short and very interesting historical 
paper entitled, ‘‘ How the Cornish Engine Came 
to Town.’ At a luncheon provided by the 
Metropolitan Water Board it was announced 
that the Board intended to preserve certain of 
its ancient engines by forming a museum at 
Kew. Details apparently have not yet been 
decided upon, but the announcement gave great 
satisfaction to those present and further pat- 
ticulars will be awaited with great interest by 
all interested in the preservation of historic 
engines. 








The Two Thousandth Loco- 
motive Built at Doncaster 


On Wednesday, May 22nd, the two thou- 
sandth locomotive built at the Doncaster works 
of the London and North Eastern Railway 
Company was completed and steamed out into 
passenger service. These works were built in 
1853 by the Great Northern Railway Company 
as repair shops, to replace the original shops 
at Boston, which had been in existence since the 
opening of that railway in 1847. In 1867 the 
Doncaster shops were enlarged in order that 
the construction of locomotives could be under- 
taken there instead of at outside contractors’ 
works. In that same year the first locomotive 
was completed to the designs of the then loco- 
motive superintendent, Mr. Patrick Stirling, 
who had the year before succeeded Mr. A. 
Sturrock. This locomotive, numbered 18, was 
an 0-4-2 tender engine with 5ft. 7in. diameter 
coupled wheels and two 17in, diameter by 24in. 
stroke cylinders. Prior to this the only notable 
equipment made at the works was Sturrock’s 
steam tender in 1863. When they were first 
opened the works covered an area of 11} acres, 
and employed some 950 men. Since then many 
extensions have been made and the number 
employed increased to over 4300 by 1926, whilst 
at present the staff totals over 5000 hands. 
Many noteworthy locomotives and other rail- 
way vehicles have been built at the works to the 
designs of Mr. A. Sturrock, Mr. P. Stirling, Mr. 
H. A. Ivatt, and Sir Nigel Gresley. The two- 
thousandth engine—locomotive No. 500—built 
to the designs of Mr. Edward Thompson, the 
present chief mechanical engineer, is a worthy 
successor to its long line of predecessors, as will 
be seen from a description and photograph of 
the new engine which appears on another page 
of this issue. 








Committee on Fetries 


In the House of Commons recently, Mr. Alfred 
Barnes, the Minister of Transport, announced 
that he was setting up an expert Committee in 
order to investigate ferry services, linking trunk 
and classified roads in Great Britain, with the 
following terms of reference :—‘“* To investigate 
ferry services linking trunk and classified roads 
in Great Britain; to make recommendations 
for the improvement of the equipment or 
operation of such services, with a view to their 
greater efficiency and adequacy ; and, with the 
same object, to report as to any amendment of 
the law governing the provision of such services 
that appear to be desirable.”” The Committee 
will consist of the following :—Chairman, Mr. 
Cecil Beaton, president of the Scottish Whole- 
sale Co-operative Society, and a member of the 
North of Scotland Hydro-Electric Board ; 
Mr. K: C. Barnaby, B.Se., M.I.N.A., naval 
architect, John I. Thornycroft and Co., Ltd.; 
Sir William Halcrow, M. Inst. C.E., consulting 
engineer ; Sir Hugh Mackenzie, lately Provost 
of Inverness; and Sir Douglas Richie, Vice- 
Chairman of the Port of London Authority. The 
Secretary of the Committee is Mr. W. T. 
Shaddock, B.Se., A.M. Inst. C.E., M. Inst. P.A., 
and all correspondence on this subject should be 
addressed to him at the Ministry of Transport, 
Berkeley Square House, London, W.1. 
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The Government’s Business Training 
Scheme 

Some notes for the information of 
employers have just beenissued by the Ministry of 
Labour and National Service in connection with 
its business training scheme, particulars of which 
were given on this page of our issue of January 
25th.. The scheme, it may be recalled, is 
intended to facilitate the absorption into 
industry and commerce of certain classes of 
young men and women released from war 
service, by providing them with training in 
business administration. It ts not intended for 
those who, before beginning their war service, 
were already established in business and had 
had time to take an appropriate training if they 
so wished. : 

The present notes indicate that the scheme 
provides for training to be twofold in character. 
First, a short general course of three months is 
proposed to give all students a sound grasp of 
the structure and meaning of business, and of 
basic business principles. Following this, there 
is to be a specialised business course for selected 
trainees, which will give a practical approach to 
administration in a particular firm or field of 
business. These specialised courses will not 
be shorter than six months, and some may last 
up to two years. 

The business training scheme is intended also 
to provide employers with an effective means 
of overcoming the major difficulties inherent in 
the training and absorption of men and women 
of management grade from war service. In the 
first place, a general training of a practical kind 
will be given with a scope not hitherto available 
in this country, and such as few firms would be 
equipped, or could find time and teaching staff, 
to give within their own resources; and, 
secondly, it will provide a maintenance pay- 
ment at an adequate level of subsistence for the 
man or woman under training, and will thus 
relieve employers of a financial burden which 
might in many firms seem unjustified, if not 
impossible to bear. 


Conference of Shipbuilding Unions 

The annual conference convened by 
the Confederation of Shipbuilding and Engi- 
neering Unions took place in Bournemouth 
during last week, and in the course of his 
Presidential Address, Mr. J. Willcocks expressed 
the determination of the Confederation—which, 
he said, spoke for 1,500,000 men and women 
engaged in engineering and 235,000 engaged 
in shipbuilding—to ensure that the Government 
would give the same consideration to the 
shipping, shipbuilding, and engineering indus- 
tries in times of peace as it did in wartime. 

Mr. Willcocks said that the unions had a real 
contribution to make to the Government’s 
policy of more production and full employment. 
The best contribution they could offer towards 
assisting the nation in its present difficult 
position was to help to plan the industries which 
they covered on a sounder basis than ever 
before. A properly planned industry was 
wanted with manpower budgets set out, proper 
distribution of plants, and the development of 
the location of industry in co-ordination with 
the unions as the democratic voice of the 
workers concerned. 

Sir Mark Hodgson, presenting the report of 
the Engineering Group Council, insisted that 
the forty-hour week was a necessity, and 
criticised ‘‘ certain Ministers who had been 
going round the country on the production 
drive and who had almost gone as far as to say 
that anyone was mad who suggested a forty- 
hour week at this stage.” : 

The Minister of Labour, Mr. George Isaacs, 
also addressed the conference, and pointed out 
that the Government was not opposed to the 
introduction of the forty-hour week. He asked, 
however, that pressure for it should not be made 
at the present in the middle of all the ‘‘ chaos of 
the change-over.”’ Mr. Isaacs reviewed the 
present position of the shipbuilding and engi- 
neering industries and the problems of recon- 
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of under-employment, he said that there were 
bound to be unavoidable hold-ups which 
limited output for a short time, but what the 
Government wanted to avoid was the retention 
of large numbers of skilled workers who were 
not fully employed in their present jobs, but 
who were in demand elsewhere. The various 
Government Departments were keeping an eye 
on the position and were doing everything 
possible to avoid encouraging firms in false 
expectations of future munitions contracts. 
They would expedite decisions and would give 
clear information to firms with which they 
might be placing orders. 

There were, Mr. Isaacs concluded, great diffi- 
culties still ahead, and further efforts to create 
conditions of full employment and prosperity 
were required of all. A period of stability in 
industry for the years in the immediate future 
was vitally necessary. 

Holidays with Pay 
A voluntary arrangement between 
employers and employees in the electricity 
supply industry has resulted in the completion 
of an agreement by the National Joint Indus- 
trial Council, under which all manual workers 
in the industry will have an extra week’s 
holiday with pay each year. The agreement 
came into operation as from April Ist. Workers 
in the electricity supply industry will therefore 
now have two weeks’ paid holiday a year in 
addition to six Bank Holidays. 

The General Council of the Trades Union 
Congress, at its meeting on May 22nd, appointed 
representatives to meet the Minister of Labour 
for a discussion of the Government’s attitude 
on the subject of paid holidays in general, and 
in particular on the recommendation of the 
Amulree Committee that legislation should be 
introduced. The T.U.C. General Council is 
urging the Government, in view of the pressure 
of work in the present parliamentary session, 
to introduce a Bill as early as possible in the 
next session, in line with the T.U.C. evidence 
before the Amulree Committee, proposing that 
annual paid holidays should be at least twelve 
working days, exclusive of Bank and other public 
holidays. It is also recommended that legal 
effect should be given to agreements negotiated 
by unions to make them binding on all cate- 
gories of workpeople. 


Personnel Policy 

Personnel management and welfare 
are matters to which an increasing amount of 
attention is being given by many firms through- 
out industry, and a good deal of information 
is now available concerning the operation of 
welfare and management systems. 
A useful addition to this information has 
recently been made by the United Steel Com- 
panies, Ltd., of Sheffield, by the issue of a 
‘** Personnel Policy Book.”’ In a foreword to it, 
the chairman, Sir Walter Benton Jones, 
expresses the hope that the book will inspire and 
maintain a sense of mutual confidence and 
respect among all those who share in the work 
of the Companies, and says that the firm’s 
personnel policy is aimed at providing safe, 
healthy, and comfortable working conditions, 
together with some measure of financial security 
for the future. 
The book is being circulated among the chief 
officials of the Companies’ iron and _ steel 
branches,. and deals with the firm’s arrange- 
ments for joint consultation, welfare, and 
accident prevention, medical services, education, 
pensions, and the treatment of personnel 
returned from the Forces. 


Export Research 

The first ordinary general meeting of 
the British Export Trade Research Organisation 
was held in London on May 22nd. Mr. Ivor 
Cooper, Chairman of the Council, presided, 
and devoted part of his address to a review of 
the activities of the Organisation’s research 
division. This division, he said, was responsible 


sumer investigations, and for the provision of a 


commercial information service covering 
members’ individual inquiries and trade reports, 
The division was also handling the production 
of a monthly bulletin, which would keep 
members informed of latest developments in the 
export field throughout the world and in the 
science of market research. 

Technical activity, Mr. Cooper continued, 
was proceeding at the Organisation’s overseas 
branches which were being established jn 
accordance with a priority list of markets, 
Contact was being built up with all investigating 
organisations and facilities existing in other 
countries with a view to co-operation where 
the services were of sufficiently high standard, 

Mr. Cooper said that future development of 
the research division included a number of 
research groups, each dealing with the 
specialised requirements of particular classes of 
industry. As membership of the Organisation 
increased, it was hoped to place at the head of 
each group an executive experienced in the 
marketing problems of the industries served. 


The Essential Work Orders 

When he was questioned in Parliament 
on May 23rd as to the progress being made in 
the release of industries from the Essential Work 
Orders, the Minister of Labour said that on or 
about May 4th some 20,000 undertakings in the 
engineering, motor vehicle repair and garage 
industries ceased to be scheduled under the 
Orders. On or about May 15th, some 30,000 
undertakings in a wide range of industries 
ceased to be scheduled, together with 1000 
undertakings which were scheduled as ‘“‘ special 
cases.’’ It was estimated that about 5} million 
workers once covered by the Orders had now 
been withdrawn from their scope. 

The Minister also intimated that notice had 
been given to twenty-seven other industries 
that they would be withdrawn from the Orders 
on various dates up to early August. The 
industries which remained covered by the 
Orders would be withdrawn as opportunity 
offered, and preliminary warning had, in fact, 
already been given to the cotton spinning, 
railway and shipbuilding and ship repairing, 
trawler fishing and ball clay industries. 

Later, the Minister was asked how many of 
the industries released had come to voluntary 
agreements, and how many, if any, had refused 
to come to agreements. The reply stated that, 
without notice, details could not be given, but 
in a great number of industries negotiations 
were proceeding, and in many of them, satis- 
factory results had been secured by agreement 
between both sides. 


Opposition to Iron and Steel Nationalisation 


Strong criticism of the Government’s 
plan to nationalise the iron and steel industry 
is expressed in a memorandum recently issued 
to its members by the National Union of 
Manufacturers which represents nearly 4000 
British manufacturing firms engaged in a wide 
variety of industries. The National Union 
deplores the fact that the Government has 
ignored the reports containing the industry’s 
far-reaching proposals for its own development 
and reconstruction—proposals framed to ensure 
for British manufacturers, with the least 
possible delay, an adequate supply of iron and 
steel at prices which would enable them to 
compete in the markets of the world. It is 
claimed that the Government has failed to 
justify its decision; on the contrary the bare 
statement that a large measure of public 
ownership has been decided upon, without 
adequate reason or detail, has inevitably 
resulted in a state of uncertainty and frustra- 
tion within the industry itself and in the great 
majority of other industries which use iron and 
steel for raw materials or finished products. 
The National Union therefore urges that the 
Government should remove the present uncer- 
tainty by reconsidering its present decision and 
allowing the industry’s reconstruction plan to be 
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French Engineering News 
(From our French Correspondent) 
Paris, May 24th. 


It is expected that within a period of three or 
four years, the reconversion question, which 
has been the subject of a study by the Ministry 
of Armaments, will have achieved substantial 
results. It has been decided that, from now on, 
arms factories: will use their potential, equip- 
ment and labour for general re-equipment, and 
stocks of raw materials will be used to relieve 
some of the poverty in construction materials. 
This is not to be regarded as unfair competition 
with private enterprise, but as a temporary 
measure in the common interest directed to the 
greatest and most pressing needs. In order not 
to offer competition to private companies, pro- 
ducts of arms factories bear a distinctive brand, 
and except in rare cases, only products in great 
demand are manufactured by arms factories. 
They are marketed by the usual specialist distri- 
butors. Activity is governed by directives from 
those responsible for French economy, that is, 
the Department of National Economy and 
Industrial Production. There is constant liaison 
with professional and workers’ organisations, 
and where private enterprise is fi needs, 
there is no interference. It must also be added 
that most of the war arsenals, which were not 
reconvertible, will never have more than 20,000 
workers employed on civil orders, a number 
which is very little compared with the labour 
potential in the general mechanical industries 
of the country. Programmes in preparation 
include mining materials, automobile equipment 
agricultural machinery and spare parts, tractors, 
machine tools and woodworking machines. The 
diversity of the products will enable various 
aptitudes to be utilised, and prices will be 
comparable to catalogued prices. 

* * * 


In view of the shortage of transport which is 
holding up recovery, the S.N.C.F. has given an 
order to private industry for 950 passenger 
coaches and 10,620 goods wagons. The latter 
are mainly based on the current two-axled type, 
with a 20-ton load capacity, but some will be 
of the tipping and covered varieties. Although 
these three types constitute the majority, there 
are also other specialised wagons for refrigera- 
tion, transport of large machinery, &c. A study 
has been made to adapt wagons to new needs, 
and the tipping wagon with a capacity of 24 
cubic metres and a load of 20 tons will be re- 
placed by a 36-4 m. truck with a 30 ton 
capacity. 

™ * 

Before December 31st, 1946, the Minister of 
Public Works and Transport will submit to the 
Inter-Ministerial Economic Committee a pro- 
gramme for the reconstitution of the fishing 
fleet. The fishing vessels will be of steel con- 
struction. In order to facilitate the programme, 
a limited liability company will be set up, 
and shipowners will be obliged to contribute 
before they can be authorised to receive a steel 
boat produced by the programme. Differences 
in prices of boats constructed or bought new 
in this reconstruction in steel programme will 
compensate each other. This compensatory 
process will be extended to all ships constructed 
or bought new by the State. 

* “+ * 

The coal crisis in France is due not only to 
insufficient output, but also to the poor quality 
of the coal being mined. The coal contains 
considerably more waste than it used to, and 
although production ‘has reached the 1938 
figures, grading is inefficient. Before the war, 
grading was carefully done because competition 
assured the satisfaction of the customer, but 
without this spur, and with no opportunity of 
obtaining stocks elsewhere, it is being neglected. 
In fact, it is claimed that in many cases where 
mines announce that pre-war production figures 
have been reached, it is probably the total 
extraction which is weighed and not the actual 
coal. Coal washings, consisting of pebbles, 
coal dust, and earth are also counted as part 
of the coal, whereas before the war mines used 
to pay to get rid of such stuff. Industrialists, 
who are suffering from the poor quality of the 
French coal, are eager for German coal to over- 
come this difficulty. 


Notes and 


Air and Water 


ACOIDENTS TO Crivit ArroraFT.—The Parlia- 
mentary Secretary to the Ministry of Civil Aviation 
stated in Parliament last week that accidents 
investigation branch of the Air Ministry had been 
transferred to the Ministry of Civil Aviation, and 
was now responsible for investigating accidents to 
civil aircraft. 

Crvru Am Services in ScoTttanp.—lIn reply to 
a parliamentary question, on May 15th, the 
Parliamentary Secretary to the Ministry of Civil 
Aviation said that nineteen aerodromes were avail- 
able in Scotland for civil air services. Scotland was 
served by fourteen routes within Scotland and the 
islands and five routes to points outside Scotland, 
On these nineteen routes 162 services a week were 
operated. 

Prestwick ArrPort.—A few days ago the Parlia- 
mentary Secretary was questioned about the survey 
being made in connection with the provision of a 
new second runway at Prestwick airport. 
reply stated that a preliminary survey had been 
completed, and as a result it had been decided that 
a detailed engineering survey must be carried out. 
This would be put in hand as soon as the staff at 
present engaged on urgent work could be released, 
The existing runways at Prestwick had already been 
used by ‘‘ Constellations,”’ but it must be ascertained 
if they would stand up to intensive use by heavy 
aircraft. 

INTERNATIONAL CIviL AVIATION ORGANISATION, 
—The Minister of Civil Aviation has announced the 
appointment of Sir Donald Banks, K.C.B., as head 
of the United Kingdom Delegation to the assembly 
of the Provisional International Civil Aviation 
Organisation in Montreal. The United Kingdom 
Delegation is working in association with Air Chief 
Marshal Sir Frederick Bowhill, who is the permanent 
United Kingdom member on the council of the 
organisation. The conference, which opened on 
May 21st, is expected to last from three to four 
weeks and the agenda includes a wide range of 
questions on international civil aviation and its 
post-war development. 

ArrcraFrT Exports.—The Secretary for Overseas 
Trade has stated in a written reply that from 
August, 1945, to March, 1946, twenty-eight aircraft, 
valued at £130,000, were recorded as exported to 
the Dominions, and sixty-seven aircraft, valued at 
£360,000, to foreign countries. The types included 
** Sandringham,” ** Proctor,” ** Magister,” 
““Dominie,” “Avro XIX,” and “ Auster.” In 
addition, about 100 surplus military aircraft were 
sold by Government Departments to the Dominions 
and 1300 to foreign countries, but less than half 
these left this country before the end of March. 
The main types represented in this latter figure 
were ‘‘ Tiger Moths,’’ “ Mosquitoes,” ‘‘ Ansons,” 
“* Wellingtons,” and “ Spitfires.” 

An ArK oF Noan Mopet CoMPETITION.—The 
Worshipful Company of Shipwrights, whose motto 
is “ Within the Ark Safe for Ever,” announces that 
it has decided to offer three prizes of £100, £50 and 
£25 with a few consolation prizes for the design 
and construction of the Ark of Noah in order to 
encourage craftsmanship. The three prize-winning 
models are to be shown at the Shipbuilding and 
Marine Engineering Exhibition, which is to take 
place at the Royal Horticultural Hall from January 
28th to February 8th, 1947. Models may be con- 
structed by British shipyard and aircraft workers, 
either individually or in teams. Enquiries can be 
made, and entries sent in, up to June Ist, 1946, 
and should be addressed to G. Wigham Richardson, 
Esq., Armadores House, 5, Bury Street, London, 
E.C.3._ They should be submitted by competitors’ 
employers and not by competitors. 

Harsour REconsTRUCTION IN Tatwan.—The 
Taiwan (Formosan) Provincial Government is to 
raise a million dollars in local currency for the 
reconstruction of Anping harbour, said to be one 
of the best in the island, which has been choked up 
with silt for years. The harbour was originally 
built by the Dutch in 1630 and rebuilt sixty years 
later by General Cheng Cheng-kung during the Ching 
dynasty. Between 1922 and 1925 the Japanese 
reconstructed and modernised it, — shipyards, 
warehouses and fish markets. An inland canal 
connects it with the interior. When the harbour 
became choked up with silt the Japanese built 
another one south of the original site. During the 
war the new harbour suffered heavy damage and 
extensive repairs have to be made. Two break- 


waters are to be constructed outside the original 
harbour so that ships of 3000 tons can be safely 
anchored. The silt which is being removed is to be 
used to level the areas south of the harbour where 





factories are to be built. 





Memoranda 





Miscellanea 
REQUISITIONED InDUSTRIAL PREMISES. — The 
Parliamentary Secretary to the Board of Trade 
announced recently in Parliament that 18-1 million 
square feet of industrial floor space were released 
during February and March, and that 102 million 
square feet still remained in Government possession. 


IRon anv STEEL ScraP.—The Minister of Supply 
has made the Control of Iron and Steel (No. 49) 
(Scrap). Order, 1946, which came into force on 
May 20th, withdrawing from price control certain 
forms of steel scrap containing tungsten. Copies of 
the Order may be obtained from H.M. Stationery 
Office, price 1d. 


GaucE anD Toot Makers’ Assocration.—The 
Gauge and Tool Makers’ Association is arranging 
@ trade luncheon for its members and their guests 
at the Savoy Hotel, London, on Wednesday, June 
19th, 1946, at 12.30 for 1 p.m. The guest of honour 
and chief speaker will be Sir Frederick Handley 
Page, C.B.E. 

THE Roya InstiTuTIOoN oF CHARTERED SurR- 
vEyors.—Mr. E. B. Gillet, the president of the 
Chartered Surveyors’ Institution, announced at the 
annual general meeting of the Institution on 
May 27th, that His Majesty the King had been 
graciously pleased to command that the Institution 
be known henceforth as The Royal Institution of 
Chartered Surveyors. The Institution was founded 
in 1868, and was incorporated by Royal Charter 
in 1881. 


CorrpER OvtTPrutT.—Statistics furnished by the 
British Non-Ferrous Metals Federation show that 
during April the output of unalloyed copper products 
in the United Kingdon totalled 19,330 tons. Copper 
alloy products amounted to 22,420 tons with a 
copper content of 14,840 tons, while copper sulphate 
production was 5250 tons. The total consumption 
of virgin copper in the month was 24,040 tons, and 
the copper content of the scrap comsumed amounted 
to 11,440 tons. 


Fuom on Hics-Quaiiry Sreex.—A five-reel 
sound film, entitled ‘‘The Production of High- 
Quality Steel,” has been made at Hadfields, Ltd., 
Sheffield, by Verity Films, Ltd., and gives a lucid 
review of the whole procedure "of steelmaking as 
carried out at the East Hecla Works. The film, 
which takes forty-five minutes to show, is available 
for both 16mm. and 35mm. sound projectors. 
Applications for the loan of it will be welcomed by 

adfields, Ltd., from firms, institutions, foremen’s 
panels, and other such groups which can procure 
the necessary facilities for exhibition. 


A New Guass.—It is announced that a new glass, 
described as type No. “‘O.N.19,” has been pro- 
duced by Chance Brothers, Ltd., and is available 
in rolled sheets with semi-diffusing surfaces. For 
optical purposes it must be ground and polished. 
The rolled sheet is usually 5m. to 6m. thick. It 
has a coefficient of expansion lower than ordinary 
glass, and is claimed to be less liable to fracture 
when subjected to stresses due to thermal changes. 
It is said to be more efficient as a transmitter 
of visible light and as a heat absorber than any 
other glass previously made in this country, and 
is at least equal to any previously available from 
foreign sources. 


Coat Propvuction.—Coal production for 
April, issued by the Ministry of Fuel and Power on 
Wednesday last, show that the average weekly 
output of saleable coal was 3,252,400 tons, com- 
pared with 3,614,700 tons a week in March, and 
3,413,700 tons in April of last year. The April 
decrease may be accounted for to some extent by 
the Easter holiday period, which resulted in an 
estimated loss of 357,000 tons a week. At the same 
time, there was a slight increase of voluntary 
absenteeism among coal face workers, compared 
with the month of March, the figure for April 
being 10-68 per cent. In April, 1945, voluntary 
absenteeism at the coal face was 7-73 per cent. 


Wetpep Stern Mars.—A new research group 
has been formed by the British Welding Research 
Association to examine and overcome, if possible, 
the causes of failure in welded mains which are 
subject to the action of unpurified coal gas. This 
research group comprises representatives of the 
contracting companies, the Gas Research Board, gas 
undertakings, steelmakers, and certain members of 
university staffs. A co-ordinated programme of 
work has been prepared and is now under considera- 
tion. When the nature of this programme is decided, 
arrangements will be made for research work to be 
carried out in universities and elsewhere and 
for practical trials to be made under working 





conditions. 
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Forthcoming Engagements 





Saatats 


Secretaries of Institutions, , &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Institute of British Foundrymen 


Tuesday, June 18th to 21st.—Grand Hotel, Birmingham. 
Annual Conference. 


Institute of Sewage Purification 


Wednesday, July 3rd to 5th.— Annual Summer Conference 
at Eastbourne. 


Institute of Welding 

Wednesday, June 5th.—Institution of Civil Engineers, 
ing George Street, S.W.1. Annual general meet- 
ing. “ Future oe Will They All be Welded ? ” 

J. I. Adam and C. 8. Lillicrap. 2.30 p.m. 


Institution of Civil Engineers 

To-da: sve J May 3lst.—Yorxsume Association: Royal 
ctoria Hotel, Sheffield. Annual general meeting. 

6 p.m. 
Tuesday, June 4th.—Great George Street, S.W.1. Annual 
general meeting. 5.30 p.m. 
Friday, June 28th.—BIRMINGHAM AND DistTRIcT Asso- 
cIaTIon: A visit to the reservoirs of the Birming- 
ham Water Department in the Elan Valley. 9 a.m. 


Institution of Electrical Engineers 


Wednesday, June 5th.—Central Hall, Westminster, S.W.1. 
Farada; araday Lecture. ‘Atoms, Electrons and Engi- 
neers.” T.E. Allibone. 6 p.m. 





Friday, June 14th.—MEASUREMENTS Section: Con- 
naught Rooms, Great Queen Street, W.C.2. Informal 
dinner. 6 p.m. 

Institution of Mechanical Engineers 

Saturday, June lst.—N.E. GrapvuatEes: Gas Company’s 
Office, Grainger Street, Newcastle-upon-Tyne. 
Annual meeting. 2 p.m. 


Tuesday, June 4th—LonpoN GrapvuaTEs: Storey’s 
Gate, Westminster, S.W.1. ‘Oil Well Drilling 
Practice,” L. J. Crook. 6.30 p.m. 


Institution of Mining Engineers 
Thursday and Friday, June 20th and 21st.—Royal 
Victoria Station Hotel, Sheffield. Summer Meeting. 


Institution of Production Engineers 
Tuesday, June 4th—WoOLVERHAMPTON GRADUATES: 
Willenhall Evening Institute, Central Schools, 
Willenhall. “‘ Press Tools,” T. A. Stevens. 7 p.m. 
Thursday, June 20th.—WoLVERHAMPTON SECTION: 
County Technical College, Wednesbury. ‘“‘ Broach- 
ing Machines, Tools, and Practice,” E. Percy 
Edwards. 6.30 p.m. 


Manchester Geological and Mining Society 


Tuesday, June 25th.—Visit to the Bickershaw Colliery. 
2 p.m. 


Newcomen Society 


Thursday and Friday, June 13th and 14th.—Summer 
meeting in Watford and St. Albans district. 


Royal Institution of Great Britain 
To-day, May 31st.—21, Albemarle Street, W.1. “‘ Electric 
Fishes,” Sir Henry Dale. 5.15 p.m. 
Friday, June 14th.—21, Albemarle Street, W.1. “‘ Tor- 
oes: Their Use and Development During the 
War,” W. W. Davis. 5.15 p.m. 


Royal Society of Arts 
Wednesday, June 5th.—John Adam Street, Adelphi, 
W.C.2. ‘“‘The Production and Use of Artificial 
Fog for Protection Purposes During the War,” 8. R. 
Dight. 1.45 p.m. 


Stephenson Locomotive Society 

Saturday, June 1st—L.N.E.R. Ambulance Room, Leith 
Street, Edinburgh. ‘‘ Locomotives of the Northern 
Counties Committee (L.M.S.R.),” J. F. McEwan. 
3 p.m.—302, Buchanan Street, Glasgow. ‘“‘ District 
Motive Power,” 8S. T:Clayton. 3 p.m. 

Saturday, June 15th.—Visit to Stewarts Lane and Nine 
Elms Locomotive Sheds. 2.30 p.m. 

Saturday, June 22nd.—Visit to Doncaster Works and 
Running Shed. 2.30 p.m. 

Saturday, July 6th.—L.N.E.R. Ambulance Room, Leith 
Street, Edinburgh. “The 4-4-0 Locomotives of 
the North British Railway,” J.T. Rutherford. 3 p.m. 








THE NEWCOMEN Society.—The summer meeting 
of the Newcomen Society is to take place on Thurs- 
day and Friday, June 13th and 14th. Visits on the 
first day will include an inspection of the Building 
Research Station, Watford, and on the second day 
visits will be made to Verulamium and St. Albans. 
Transport from London will be provided each day 


Personal and Business 


Sir GzorGE ELLIsTon has been elected president 
of the National Smoke Abatement Society. 

MusGRAVE AND Company, Lrtp., announces the 
appointment of Mr. H. E. Mundy as general produc- 
tion manager. 

DoLBy AND WILLIAMSON, consulting engineers 
have removed to temporary offices at 377, Kenning- 
ton Road, S8.E.11. 

Mr. L. C. GrusB has been appointed assistant 
chief mechanical engineer (motive power) at 
Johannesburg, South African Railways and 
Harbours. 

THe Great WESTERN Raitway CoMPANY 
announces the retirement of Mr. H. W. Stock, goods 
agent at Brentford Dock, after fifty years’ service. 

THE THoR HaMMER CoMPANY announces that its 
offices, works and warehouses have been transferred 
to Salop Street, Birmingham, 12 (telephone, Victoria 
0987). 

Mr. Contry MacsBetH, consulting engineer, of 
67, Norwich Union Chambers, Congreve Street, 
Birmingham, 3, has taken Mr. Harry Aston into 
partnership. 

Buapan!I Broruers, Ltp., managing agents of 
Calcutta, have established a London Office at 
Triumph House, 189, Regent Street, W.1, in charge 
of Mr. C. G. Martin. 

Captain R. C. Perrer, M.I.Mech.E., M.I.Mar.E., 
has resigned from the position of managing director 
of British Oil Engines (Export), Ltd., but will remain 
on the board and act in an advisory capacity to the 
company. 

Mr. P. J. Smus, A. M. I. Mech. E., M.I. Mar. E., 
manager of the marine and industrial oil engine 
sales department of the Associated Equipment Com- 
pany, Ltd., has been re-elected a member of the 
council of the Society of Motor Manufacturers and 
Traders, Ltd. 

THE ConvocaTIOoN oF LONDON UNIVERSITY 
announces that it has appointed representatives on 
the Senate for the period 1946-50. The graduates 
in engineering have elected Dr. Percy Dunsheath, 
C.B.E., D.Sc., in the place of the retiring member, 
Sir Charles Bressye. 

AvutTo-KLEAN STRAINERS, LTD., announces that 
Mr. T. R. Stuart retired on April 30th, 1946, from the 
position of general manager and chief engineer, 
which he had held for more than twenty years. Mr. 
John Wardle has been appointed general manager 
in his place. Mr. L. W. English has been appointed 
technical manager. 

British Tar CONFEDERATION announces that 
Dr. T. Howard Butler, Ph.D., J.P., who was 
appointed a vice-chairman of the executive board 
in January, 1946, and who has occupied the chair 
since that date owing to the absence through illness 
of the chairman, Mr. A. E. Sylvester, F.C.A., has 
been appointed chairman of the board for the current 
year. Mr. Sylvester has been appointed a vice- 
chairman of the board. 

Sm StanteEy V. GoopaLt has been appointed 
chairman of the council of the British Welding 
Research Association. Other elections to the 
council are Mr. J. W. Baillie, Professor J. F. Baker, 
Mr. Henry Berry, M.P., Sir Leslie Boyce, Mr. Ivor 
R. Cox, Sir Claude Gibb, Mr. G. R. Grange, Lieut.- 
Colonel Sir John Greenly, Mr. V. E. Greenwood, 
Sir William J. Larke, Dr. A. McCance, Commander 
Sir Robert Micklem, Dr. J. H. Paterson, Mr. R. B. 
Shepheard, Sir Frederick C. Stewart, Sir Ewart 
Smith, Mr. A. J. G. Smout, Mr. C. M. Spielman, and 
Mr. W. W. Watt, president of the Institute of 
Welding. 

Tue NortH EASTERN ELECTRIC SUPPLY COMPANY 
announces that Viscount Ridley has joined the 
board and has been elected chairman in succession 
to Mr. R., P. Sloan. Lieut.-Colonel 8S. F. Monk- 
house, managing director, will retire on September 
30th, 1946, and will retain his seat on the board. 
Lieut.-Colonel E. H. E. Woodward, director and 
general manager, will take over Lieut.-Colonel 
Monkhouse’s duties and responsibilities as chief 
executive officer from October Ist, 1946. Mr. H. E. 
Nelson, secretary, will retire on June 30th, 1946, 
and will be succeeded by Mr. J. E. Hayes as from 
July Ist, 1946. 








Launches and Trial Trips 


GopETIA, steam trawler; built by Hall, Russell 
and Co., Ltd., for Irvin and Johnson (South Africa), 
Ltd.; length 160ft., breadth 28ft., depth 15ft. 
Engines, triple-expansion steam, developing 900 
I.H.P. Launch, April 30th. 

SANTANDER, motor cargo liner ; built by Harland 
and Wolff, Ltd., for Pacific Steam Navigation Com- 
pany, Ltd.; length 467ft., breadth 62ft. 6in., depth 
30ft. 9in.; gross tonnage, 7000. Engines, double- 


————y 


built by Hall, 


LuNaNn, motor coasting vessel ; 
Russell and Co., Ltd., for Dundee, Perth and London 


Shipping Company, Ltd.; length 216ft., breadth 
34ft., depth 14ft. 6in.; 1300 tons deadweight, 
Engines, ‘** Polar ’’ diesel of 1000 B.H.P., supplied 


by British Polar Engines, Ltd. Launch, April 3rd. 


EmprreE EDGEHILL, oil tanker ; built by Harland 
and Wolff, Ltd., for the Admiralty ; length 465ft., 
breadth 64ft., depth 35ft. 6in.; 11,900 tons dead. 
weight. Engines, set of latest type Parsons turbines 
driving a single propeller through double-reduction 
gearing ; 6800 H.P. at 116 r.p.m. Launch, April 
4t 

City aF SWANSEA, nahin cargo liner; built by 
Barclay, Curle and Co., Ltd., for Ellerman Lines, 
Ltd.; length 465ft., breadth 64ft., depth 42ft. 8in,; 
1g & 700 tons deadweight. Engines, six-cylinder get 
of Barclay-Curle-Doxford ; cylinders, 670 mm, 
bore by 2320 mm. combined stroke. Trial trip, 
April 17th. 

SaLaVERRY, motor cargo liner ; built by Harland 
and Wolff, Ltd., for the Pacific Steam Navigation 
Company, Ltd.; length 467ft., breadth 62ft. 6in,, 
depth 30ft. 9in.; gross tonnage, 7000. Engines, 
double-acting, eight- cylinder, two-cycle ; cylinders, 


620 mm. bore by 1400 mm. stroke. Launch, 
April 2nd. 
Evucapis, single-screw motorship; built by 


Barclay, Curle and Co., Ltd., for the Anchor Line, 
Ltd.; length 497ft. Gin. he breadth 64ft., depth 
42ft. 8in.; gross tonnage, 10,000. Engines, Barclay. 
Curle-Doxford balanced opposed-piston, reversible 
type, with six cylinders developing 6800 B.H.P. at 
116 r.p.m. Launch, April 5th. 
CHESSINGTON, self-trimming collier ; 

Burntisland Shipbuilding Company, Ltd.; 
Wandsworth and District Gas Company ; 
260ft., breadth 39ft. 6in., depth 18ft. 6in.; 2650 
tons deadweight. Engines, triple-expansion steam, 
with cylinders 16}in., 27}in., and 47in. bore by 
33in. stroke; boiler pressure, 2201b. Trial trip, 
April 18th. 
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acting, eight-cylinder, two-cycle ; cylinders 620 mm. 
. bore by 1400 mm. stroke. Completed, May 2nd. 
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‘A Seven-Day Journal 


Management; Mr. H. E. Froy, Machine Tool 


Civil Aircraft Engine Development 


Ar a recent press conference, the Minister of 
Supply, Mr. John Wilmot, discussed the develop- 
ment of jet propulsion and gas turbine propeller 
engines in this country, and their application to 
new types of civil aircraft during the next few 
years. Up to now progress in this class of engine 
design has outstripped that of airframe design, 
but, said the Minister, this leeway was now being 
made up and in this country, we could look 
forward to a new era in civil aviation. In the 
development of the new engines it had not yet 
been definitely decided which would eventually 
be most suited to civil aircraft, but for the 
present the gas turbine propeller engine was 
being largely used. Development had reached 
a stage when these engines were capable of 
working satisfactorily over a wide range of 
climatic conditions from tropical to sub-arctic. 
To further experiments under practical flying 
conditions, work is now proceeding on the con- 
version of two ‘“Lancastrian” and one 
“Tudor I” air liners for use as flying test beds 
for jet propulsion engines. Amongst civil 
aircraft to be fitted with the new types of 
engines during the next few years, the Minister 
mentioned the ‘‘ Brabazon II B.’’ This machine, 
which will replace the ‘‘ Tudor II” on Empire 
routes, has from its inception been designed to 
use gas turbines, and it will probably be the first 
air liner of its kind in the world to enter service 
with the new type of engines. Two other new 


Bristol aircraft mentioned were the ‘‘ Brabazon, 


Ill,” and “‘ Brabazon IV,” the former weighing 
some 90,000 Ib., and the latter between 75,000 Ib. 
and 80,000 lb. The new “IV” will be of the 
flying wing design, capable of a speed in 
the region of 550 m.p.h. Other aircraft 
which will be fitted for gas turbines or jet pro- 
pulsion in the next few years will be the Miles 
“Marathon,” the De Havilland “‘ Dove,” and 
the Vickers ‘‘ Viking.”’ 


. Increased Railway Charges 


IN a statement made in the House of Com- 
mons on Wednesday, May 29th, 1946, the 
Minister of Transport, Mr. Alfred Barns, said 
that in spite of an average increase of about 
70 per cent. in railway costs, railway charges 
have been increased by only 16% per cent. 
generally, and by 10 per cent, in the case of 
workman’s fares, season ticket rates, and the 
fares of the London Passenger Transport Board. 
That had been possible mainly because of the 
large volume of wartime traffic, much of it on 
Government account. Government traffic was 
now decreasing rapidly, and there was a sharp 
fall in railway receipts. It was estimated that 
the surplus of £19 millions earned last year over 
the fixed annual sums payable to the controlled 
undertakings would this year be transformed 
into a deficit of some £40 millions. The Govern- 
ment had therefore decided, as a first and 
urgent step, to make as from July Ist, certain 
increases in the additions made to charges 
during the war. The principal items were 
increases of passenger fares from 16% per cent. 
to 334 per cent. over pre-war level, of workmen’s 
fares and season ticket rates from 10 per cent. 
to 25 per cent. over the pre-war level, and of 
charges for goods train traffic from 16% per cent. 
to 25 per cent. over the pre-war level. The 
increases of passenger fares will apply to the 
Green Line services of the London Passenger 
Transport Board, but not to their other services. 
Fuller details will be circulated with the official 
report. It is estimated that these increases will 
produce additional revenue of about £30 millions 
in a full year. The exchequer will therefore 
bear not only the whole of the deficit which will 
have accumulated up to the time when additional 
revenue accrues from the increased charges, but 
also so much of the deficit thereafter as is not met 
by additional revenue. Mr. Barnes proposes, as 
asecond step, to request the permanent members 
of the Railway Rates Tribunal, acting as they 
did in 1940 as a consultative committee, to 
advise him as to the best method of adjusting 
charges so that, for the year 1947, the aggregate 


of the net revenues paid into the pool will 
approximate to the aggregate of the fixed 
annual sums paid out. The Committee will be 
asked to deal with the fares of the London 
Passenger Transport Board separately, and to 
hold public inquiries at which local authorities 
and representative bodies will have an oppor- 
tunity of being heard. The proposed terms of 
reference to the Committee will be circulated 
with the official report. 


Control of Farm Machinery 


A MEASURE of decontrol in connection with 
the manufacture and supply of agricultural 
machinery has been introduced by the Minister 
of Agriculture and Fisheries and the Secretary 
of State for Scotland by a new Order, entitled 
the Farm Machinery (Control of Manufacture 
and Supply) Order, 1946. The main effects of 
this Order are as follows:—To substitute 
registration of manufacturers of farm machinery 
for licensing of manufacturers, and to abolish 
the licensing of dealers; to revoke the power 
to issue directions to manufacturers regulating 
the types and quantities of farm machinery 
they may manufacture; to empower the 
Minister to issue directions to manufacturers 
prescribing the part of their output of farm 
machinery to be set aside for export; and to 
manufacturers and dealers requiring that farm 
machinery considered by the Minister to be in 
short supply shall be supplied to such persons 
as shall be prescribed; and to restrict the 
control of prices of farm machinery to a short 
list of implements of primary importance. An 
explanatory note is being sent by the Ministry 
to all manufacturers of farm machinery at 
present licensed, and manufacturers licensed 
under the 1943 Order will be automatically 
registered under the new Order. Anyone not 
already licensed who wishes to be registered as 
a manufacturer of farm machinery should apply 
to the Ministry for registration in respect of the 
premises where he wishes to manufacture farm 
machinery. Certain alterations are being 
made in the arrangements for controlling the 
distribution of farm machinery which has been 
in short supply. They include the following :— 
Approval by County War Agricultural Execu- 
tive Committees or the Ministry will not be 
required in future for applications to purchase 
machinery imported from Australia or Eire ; 
home produced agricultural _ track-laying 
tractors weighing 25cwt. or less, wheeled 
agricultural tractors weighing 15 cwt. or less, 
market garden tractors, tractor ploughs (other 
than Ransomes), horse ploughs, threshing 
machines, and binders. Applications to pur- 
chase must continue to be made for the time 
being to County War Agricultural Executive 
Committees for imported machinery other than 
that imported from Australia and Eire, home 
produced agricultural track-laying tractors 
weighing over 25 cwt., wheeled agricultural 
tractors weighing over l5cwt., Ransomes’ 
tractor ploughs, and combined harvester 
threshers. Supply of this last-mentioned group 
may only be made in respect of approved 
applications. 


Colour and Lighting in Industry 


AT a recent meeting convened by the British 
Colour Council, and held under the chairman- 
ship of Lord Marley, at which many representa- 
tives of the interests concerned with colour and 
lighting in industry were present, it was agreed 
to form a co-ordinating committee on colour 
and lighting in industry under the auspices of the 
British Colour Council. The names of members 
are to be announced in the near future. Among 
those present were Mr. R. F. Wilson, British 
Colour Council; Mr. J. B. Bickerdike, Building 
Research Station; Mr. T. A. Fennemore, 
Central Institute of Art and Design; Mr. E. 
Oglesby, The Cotton Board ; Mr. C. A. Mesling, 
Council of Industrial Design; Mr. 
Robinson, Electric Lamp Manufacturers’ Asso- 
ciation ; Mr. R. Pye, Illuminating Engineering 
Society ; Mrs. J. Maizels, Industrial Welfare 








Sdciety ; Mrs. Cohen, Institute of Labour 


Trades Association; Mr. J. Earley, Royal 
Institute of British Architects; and Mr. R. 
McKeown, Royal Society for the Prevention of 
Accidents. In an opening statement, Mr. R. F. 
Wilson, the art director of the British Colour 
Council, spoke of the work which had been done 
by the council in this field during the past few 
years, and of the increasing recognition of the 
important part which the use of colour plays 
in production efficiency. Both the zxsthetic 
and psychological aspects of colour in industry 
were stressed, and it was agreed that there was 
need for the formation of a committee which 
would co-ordinate existing information, guide 
industry on the use of colour and lighting, and 
advise on research. 


A Permanent Flying-Boat Base 


THE Parliamentary Secretary to the Ministry 
of Civil Aviation announced on Thursday, 
May 30th, that a Committee had been appointed 
to review the proposals received from various 
quarters for the establishment of a permanent 
flying-boat base in the United Kingdom. It 
was hoped that this Committee would be able 
to review the proposals which had been formu- 
lated with all necessary supporting data, and 
to report before the end of June. The Com- 
mittee consists of Lord Pakenham, Chairman ; 
Air Marshal Sir Leonard H. Slatter, Air Officer 
Commanding-in-Chief, Coastal Command ; 
Major R. H. Thornton, on behalf of the British 
Overseas Airways Corporation; and Mr. A. 
Gouge, representing the constructors of the 
large Saunders- Roe flying-boats recently ordered 
by the Government. The Parliamentary 
Secretary said that the Committee would take 
evidence from all interested parties and would 
make a final recommendation on the proposal 
which would best meet the future needs of 
British civil aviation. Following the announce- 
ment, a question was asked as to whether the 
Committee could include a member of the 
British Airline Pilots’ Association or some com- 
parable body representing the pilots who fly 
the routes. The Parliamentary Secretary 
replied that the members of the Committee had 
now been selected, but that any representations 
from the quarter mentioned would be very 
welcome. 


New Marine Station for Southampton 


THE directors of the Southern Railway Com- 
pany have approved a scheme for equipping the 
Ocean dock, at Southampton, where the liners 
** Queen Mary ” and ‘‘ Queen Elizabeth ”’ berth, 
with a new marine station, which, it is claimed 
will be one of the finest dock terminals in the 
world. The new buildings will cost about 
£500,000, they will take a year to complete, and 
it is hoped to make a start on the scheme in 
October. The proposed building will have two 
floors, and it will be designed to deal with as 
many as 2000 passengers arriving by a single 
liner, in addition to the cargo and motor-cars. 
On the ground floor will be the railway station, 
with provision for two complete boat trains. 
There will also be a circulating area for cars and 
road transport vehicles. The cargo will be 
handled at floor levél. Lifts and escalators will 
connect the two floors. On the upper floor 
accommodation for Customs and Immigration 
Authorities will be provided, while there will 
also be a Press room and special balconies for 
sightseers and relatives and friends of passengers. 
Mr. R. P. Biddle, the Southern Railway docks 
and marine manager, recently visited Canada 
and the United States in order to see the 
arrangements made in those countries for the 
handling of passengers and cargo in large ports. 
Several ideas gained during those visits have 
been incorporated in the new scheme for 
Southampton. It is claimed that the new 


W.|Southampton marine station will rival any 


similar dock terminal building in comfort, 
convenience, and efficiency in operation. A 
memorial, which will be floodlit at night, is to 
be erected on the top of the building. 
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Gas Turbine Development and Research’ 


By H. ROXBEE COXf 
No. I 


{ger development histories of British gas 
turbine engines exhibit many common 
features, and I propose to deal briefly and 
generally with some of the problems encoun- 
tered. 


BEARINGS 


Bearings were a source of a number of 
failures and of discussions on the Gas Turbine 
Collaboration Committee formed by the 
Ministry of Aircraft Production in 1941. 
Ball, roller, plain journal, and Michell bear- 
ings all had their adherents. It would be 
dangerous to suggest that a general solution 
was found, but success is associated with 
seatings designed to withstand mounting 
distortions, with the correct (and consider- 
able) diametral and axial slackness in ball 
bearings and limitation of bearing tempera- 
tures by careful cooling. The majority of 
designers incline to ball bearings, some pre- 
ferring roller bearings at the turbine end of 
the shaft. Lubrication has proved less diffi- 
cult than was expected in the early days, and 
** solid ” lubrication, as distinct from lubri- 
cation with an atomised spray, with oil of 
relatively low viscosity, is the common 
practice. 


SHEET METAL 


All the engines so far have employed sheet 
metal construction for the bulk of the com- 
bustion system, and this sbeet metal was at 
one time a prolific source of failures. These 
resulted from inadequate experience of 
resistance welding, from fatigue and fretting 
due to high-frequency aerodynamic buffet- 
ting, and from oxidation through contact 
with flame or distortion due to bad tempera- 
ture distribution. 

The first type of failure was eliminated by 
study of and experience in resistance welding, 
the correct choice of material, and careful 
attention to finish. Fatigue and fretting 
failures have been eliminated by removal or 
diminution in the sources of vibration, by 
stiffening or other forms of redistribution of 
material, by the careful design of corners 
and junctions, and by locating components 
to allow freedom for expansion whilst retain- 
ing sufficiently accurate positioning. In 
certain designs, the problem of fretting has 
been dealt with by arranging small air gaps 
at the susceptible junctions. This has had 
no ill-effect on performance. 

Failures from flame or poor heat distribu- 
tion were common in the flame tubes of the 
early Whittle type engines, but they have 
almost disappeared now that combustion 
chambers have been developed with no thin 
metal parts in the flame region and the 
control of the fuel injection has been im- 
proved. The annular form of combustion 
chamber is still, however, subject to thermal 
distortions and cannot yet be regarded as 
satisfactory. 


IMPELLERS 


A serious crop of impeller failures was 
experienced as the engine ratings were 
increased. Investigation showed that in the 
early engines these had been avoided more 
by good fortune than by good judgment, 
as it was discovered that the failures were 
attributable to resonant vibrations excited 








* From the Wright Brothers’ Lecture, delivered before 
the Institute of Aeronautical Sciences. 


Power Jets 


t Chairman and managing director, 


by aerodynamic impulses from the diffusers. 
After much theoretical and empirical work, 
designs were evolved which proved to be 
satisfactory. From these, more precise data 
have been obtained, and impellers can now 
be successfully designed with confidence. 
The achievement of a satisfactory impeller 
was delayed through pilots and test personnel 
instinctively avoiding the resonant fre- 
quencies because they found the corollary 
noise to be uncomfortable. Moreover, the 
test schedules approved by the Ministry of 
Aircraft Production for most designs did not, 
by sheer chance, demand any prolonged 
running at speeds which were afterwards 
found to be critical. This explains the 
curious fact that an impeller to a design now 
known to be unsatisfactory has been known 
to last 200 hours, whereas another to the 


same design has failed in less than 5 hours. 
In the history of the elimination of mecha- 
nical failures in gas turbine engines, the 
solution of the impeller problem is an out- 
standing achievement. 


TURBINES 


The development of the appropriate high- 
temperature steel for turbine blading at the 
Firth laboratories under Dr. Hatfield was 
one of the major factors which made the 
aircraft gas turbine possible, and the develop- 
ment of the engine has been accompanied 
by developments in the materials of con- 
struction. At one time turbine blade failures 
were unfortunately common. To-day they 
are a rarity. Accuracy in manufacture, 
avoidance of small radii at root junctions, 
sound stressing methods, understanding of 
turbine vibration problems, as well as im- 
provements in material, have all played 
their parts in the eliminatiog of failures. 

The outstanding blading material developed 
for the British engines is Nimonic 80. This 
material was discovered by the Mond Nickel 
Company in 1940, soon after they had dis- 
covered Nimonic 75, which is particularly 
suitable for combustion parts. Nimonic 89, 





(Research and Development), Ltd. 


perties at the working temperature, is sufi. 
ciently easily forgad at about 1100 deg. Cent. 
to permit blade blanks to be stamped prac. 
tically to finished size. It is now the standard 
material for turbine blading in British 
engines. 

A number of failures of turbine discs and 
rims has been experienced, but now the 
likelihood of failures of this kind is small, 
This is due not only to improvements in the 
design of gas seals and the arrangements for 
disc cooling, and in the provision of better 
materials, but to the extension of knowledge 
of stress effects. In the gas turbine disc, 
the presence of high-temperature and steep. 
temperature gradients means that bigh 
stress may be accompanied by plastic strain. 
The stress distribution departs from the 
predictions of elastic theory, there is high 
residual stress when cold, and the natural 
vibration frequencies aro functions of the 
stress conditions. Also the cycles of strain 
and temperature modify the stress-strain 
characteristics of the material, in which 
there may be structural changes. The Gas 
Turbine Collaboration Committee determined 
upon a thorough exploration of the disco 








FiG. 1—-ELECTRICALLY - HEATED FURNACE FOR TURBINE DISC RESEARCH 


problems, and appointed a special sub-com 
mittee for the purpose. In addition to 
theoretical investigations, valuable experi- 
mental research is being done by Dr. R. W. 
Bailey in the research department of the 
Metropolitan-Vickers Company to explore 
quantitatively the phenomena I have noted. 
For this work a special electrically heated 
furnace, Fig. 1, is used to produce required 
stress distributions by applying known tem- 
perature gradients. This demands air cool- 
ing at the inner parts of the disc. To main- 
tain conditions symmetrically in the disc 
it is slowly rotated. 'Thermo-couples are 
inserted in the disc at different radii, and 
their leads brought out to slip rings. Vibra- 
tion measuring equipment can be applied 
to the apparatus to measure natural fre- 
quencies under temperature gradients. 


COMBUSTION 


The story of combustion development 
deserves some special notice, as of the many 
problems presented by the design of the 
aircraft gas turbine, the combustion problem 
was probably initially the most critical. 
Although there was as a background an 
established technique of oil burning, the 





with its excellent creep and fatigue pro- 
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demanded a new approach, since the engine’s 
performance is extremely sensitive to the 
pressure loss through. the combustion 
chamber, and, above all, the weight and 
yolume of the chamber must be small. 
There was no question of starting develop- 
ment with a spacious brick-lined chamber, 
such as is used for raising steam. From the 
outset, combustion systems have been 
schomed in light gauge sheet metal, and, in 
addition to efficiency and pressure loss con- 
siderations, prevention of overheating and 
mechanical failure were matters of prime 
consequence. 

The original Whittle unit was built with 
one large combustion chamber, and the early 
trials were done with liquid injection, the 
burners being of the low-dispersion pencil 
type. Combustion was unsatisfactory, and 
at an early stage Whittle introduced the 
technique of vaporising the fuel before injec- 
tion into the chamber. For some time, 
however, unsatisfactory combustion con- 
tinued to limit engine running. 

Looking back, two events stand out in the 
story of the development of successful com- 
bustion for the Whittle engine. The first 
was the subdivision of the combustion into 
ten separate chambers, which appeared in 
the second reconstruction of the first Whittle 
engine. The great advantage obtained with 
this arrangement was that a single chamber 
could be individually tested with a relatively 
small air supply, and developed on a test rig 
to a point where it could be applied to the 
engine with every chance of success. The 
second notable event was the advent of the 
burner due to Mr. I. Lubbock, of the Asiatic 
Petroleum Company, which gave a very 
finely atomised spray of liquid fuel over the 
wide range of output required. Although 
with the vaporisers which were embodied in 
the unit as reconstructed with ten separate 
combustion chambers, the combustion itself 
reached a relatively satisfactory stage, de- 
velopment was held back by the mechanical 
failure of the vaporising apparatus, chiefly 
on account of overheating and blockage of 
the vaporising tubes which were contained 
in the flame tube and subjected to irregular 
heat distribution. The introduction and 
development of the Lubbock burner quickly 
led to the first set of combustion equipment 
to allow engine running of any duration. 
The engine for the first flight of the “E.28/39” 
aircraft was equipped with Lubbock type 
burners operating in a swirl type combustion 
chamber developed by Power Jets, Ltd., and 
this system formed the basis of most of the 
subsequent combustion system designs. 

During these early days the Royal Air- 
craft Establishment had been doing work on 
the combustion problem, and developed a 
type of chamber based on the original low 
dispersion jet, injecting into the air in an 
upstream direction. This was later taken over 
by Metropolitan-Vickers for their annular 
chamber and a combustion system of this 
type is now being used in the F.2 units. 

When the Rover Company was engaged in 
the production of the W.2 type engine 
Messrs. Lucas, who were supplying the com- 
bustion equipment, started a combustion 
test department, which has since grown and 
now does a considerable part of the combus- 
tion development and supply of components 
for several manufacturers of aircraft gas 
turbines. Lucas’ chief contributions have 
been in the development of the co-called 
“ straight-through ” multi-chamber combus- 
tion system. 

With the interest in combustion problems 
spread to several centres, the Gas Turbine 
Collaboration Committee set up a sub-com- 
mittee, known as the Combustion Panel, in 


of Professor Lander, of the Imperial College 
of Science and Technology, and was com- 
posed of combustion specialists from Asiatic 
Petroleum, Lucas, Power Jets, and the 
Royal Aircraft Establishment, together with 
members from the universities and research 
organisations. This Panel provided means 
for consultation, for laying down general 
lines of research on common problems, and 
for guiding this work and preventing over- 
lapping. A large portion of its work has 
fallen into a study of the properties of 
injectors in respect of design data and 
measurement of performance, and in par- 
ticular the measurement of the particle sizes 
of the atomised spray. Other investigations 
it has co-ordinated are a study of carbon 
formation and methods of mixing. The work 
of the Panel has been valuable in supplying 
&@ common meeting place for those engaged in 
combustion, and its size has been increased 
to include several advisory members from 
associated fields. 

The state of combustion is now generally 


satisfactory, the main requirements of pres- 
sure loss, efficiency, absence of carbon 
formation, and stability of operation having 
been achieved. An increase of life is a desir- 
able improvement and future advances will 
be towards further reductions of pressure 
loss and greater heat release rates to allow 
reductions in size and weight of the chamber. 
The majority of British engine designs are 
still based on individual chambers with down- 
stream atomised injection and with air 
admission utilising various degrees of swirl. 
Two exceptions are the Metropolitan-Vickers 
engine, which has an annular chamber with 
upstream pencil injection, and the Armstrong 
Siddeley unit, which 1s based on vaporisation 
and partial mixing with air before burning 
commences. No completely satisfactory 
annular chamber has yet been designed, and 
it appears probable that although annular 
air casings may appear, the inner flame tube 
will still be in the form of a number of 
discrete units. 





(To be continued) 








[HE Departmental Committee appointed 
in April, 1944, to consider what changes, 
if any, were desirable in the Patents and 
Designs Acts and the practice of the Patent 
Office and Courts in matters relating thereto, 
issued a second interim report recently.* 
The recommendation made by the Committee 
in its first interim report, which proposed a 
change in the procedure of extending the life 
of a patent, has been incorporated in an Act 
which became law on April 15th, 1946. 
Besides ensuring the widest publicity to its 
inquiry, the Committee has taken evidence 
from witnesses representing different sections 
of the trade and other members of the com- 
munity, including a number of independent 
inventors. 

This second report calls attention to the 
fact that patent systems have been built up 
in almost all the important countries of the 
world and to-day there exists an Inter- 
national Convention containing general prin- 
ciples for the protection of industrial pro- 
perty. The United States of America, the 
British Dominions, and all the European 
countries, except the Soviet Union, are 
members. This country, being a signatory to 
the Convention, is bound by certain con- 
ditions, so that any radical change in our 
existing patent law, should it be contrary to 
the Convention, might involve difficulties 
in respect of foreign relations. 

The principle underlying patent grant is 
that the inventor in return for disclosing his 
invention to the world at large receives a 
monopoly for a certain period of years. The 
report further points out that a patent 
system stimulates technical progress, in that 
not only does it encourage research and 
invention, but the grant of the monopoly 
provides an inducement for the creation of 
new industries and investment of capital 
therein, which might not otherwise prove of 
sufficient attraction by reason of fear of 
competitors. 


RECOMMENDATIONS OF THE COMMITTEE 


The main recommendations of the Com- 
mittee can be summarised as follows :— 


(1) Provision to increase the grounds for 





* Patents and Designs Acts—2nd Interim Report of 





July, 1942. This was under the chairmanship 


the Departmental Committee. _ H.M. Stationery Office 


Patent Law Proposals 


By a PATENT AGENT 


compulsory licences allegedly to reduce 
abuses of monopoly rights. 

(2) Provision with regard to recording of 
transactions under a patent in the Register 
of Patents. 

(3) Provisions empowering the Comp- 
troller to reject applications for inventions 
which he considers to be lacking in inventive 
subject-matter. 

(4) Provisions extending the grounds of 
opposition to the grant ef a patent and of 
revocation after grant in proceedings before 
the Comptroller to include (a) inherent lack 
of subject-matter, and (5) lack of subject- 
matter or novelty by reason of prior user. 

(5) Provisions establishing special judges 
in patent cases and restricting the right of 
appeal from the Court of Appeal to the House 
of Lords. 

(6) Provisions enabling the Comptroller to 
hear infringement actions where the parties 
agree to submit the matters in dispute to his 
decision. 

Under the existing law the public possesses 
fairly strong remedies to prevent abuse of 
monopoly rights, for where such abuse is 
proved a patentee can be compelled by the 
Comptroller on application by an interested 
party to grant a licence, or the Comptroller 
himself may order a licence to be granted on 
terms decided by him or in extreme cases he 
may even order revocation of the patent. 

Nevertheless, the Committee has reached 
the conclusion that the present law is not 
strong enough and is in some respects vague 
and indefinite, and this, in’ its opinion, 
results in interested parties being left in 
doubt as to their chances of success in 
securing a redress at the hands of application 
to the Comptroller. Furthermore, in the 
Committee’s view, Court decisions not only 
weakened the law, but the alleged high cost 
of proceedings and the fact that the onus of 
proof is cast upon the applicant for relief are 
said to combine to discourage action by such 
applicants. In particular the Committee is 
of opinion that: the present legal meaning of 
the term “abuse of monopoly,” which has 
to be proved before any redress can be 
obtained, is limited and acts in a negative 
rather than a positive sense, since a patentee 
may fail to exploit an invention to its full 
extent when considered from the standpoint 
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sales) without in effect doing anything that 
can be considered an abuse. 


LICENCES OF RIGHT 


One of the suggestions put forward to 
meet this so-called abuse of monopoly rights 
was to endorse all patents on grant with the 
words “‘ Licences of Right ’—that is to say, 
force all patentees to grant licences to all 
comers. Any such endorsement would, how- 
ever, radically alter the nature of a patent 
grant and reduce it merely to a right to 
receive royalties for use of the invention. 
The Committee, after investigating the 
advantages to be gained from such an 
endorsement, took the view that in many 
cases it would discourage patenting and 
consequent disclosure of inventions. 
Inventors, if they knew that the results of 
their labour would be made readily available 
to competitors, would be discouraged and in 
all probability consider it more profitable to 
refrain from research. 

It is recognised that even under the present 
system in many cases a patent specification 
does not provide a full disclosure of technical 
knowledge and other details necessary to put 
the invention into economical use. This so- 
called know-how is frequently as important 
as, if not more important than, the invention 
itself, and in such cases a compulsory licence 
would not secure any advantage. Moreover, 
under existing conditions a period of ex- 
clusive use is essential to secure financial 
support for new manufacture. 

Consideration was also given by the Com- 
mittee to a suggestion put forward to reduce 
the initial grant of a patent to a period of, say, 
ten years, the patentee at the end of such 
period being entitled to apply to the Court 
to extend his patent to the full period of 
sixteen years. This proposal was rejected 
on the ground that it would place an addi- 
tional burden on the patentee and could only 
be justified where widespread abuse of patent 
rights was proved to exist and this was not 
the case. 

In effect the Committee has recom- 
mended that in deciding whether or not a 
compulsory licence should be ordered and 
in settling the terms of any such licence, the 
Comptroller should have regard to the 
following considerations :— 

“* (1) The importance of securing the fullest 
possible working of the invention for use in 
the United Kingdom and for supplying 
markets abroad, consistently with the fair 
treatment of existing licensees and others 
already engaged in working or developing 
the invention under the protection of the 
patent in the United Kingdom ; 

“(2) The provision of a _ reasonable 
remuneration to the inventor or other person 
beneficially entitled to the patent, having 
regard to the nature of the invention ; 

(3) The special desirability of making 
food, medicine, and surgical or curative 
devices available to the public at the lowest 
possible price ; . 

* (4) The ability of the applicant to work 
the invention to the public advantage ; 

“‘ (5) The measures already taken by the 
patentee and any licensee to make full use 
of the invention; and 

““ (6) The risks to be undertaken by the 
applicant in providing capital and working 
the invention if the licence is granted.”’ 

In the author’s opinion there is strong 
ground for the view that these proposals go 
too far, lose sight of the fundamental public 
justification for patent monopolies (which 
are in any event only temporary), and, so far 
from avoiding vagueness, introduce it in a 
more serious form with the patentee and 
therefore the inventor, as the sufferer. Were 





who can show that a more extended use” 
could be made of the invention to apply for a 
licence. One wonders whether it could ever 
be said of any invention that it could not be 
more extensively used and one sympathises 
with any patentee (and his professional 
adviser) who, if this proposal becomes law, 
is asked to give this phrase a reasonable 
meaning. In the author’s view, the public 
discretion and public demand constitute the 
only practicable test of what constitutes a 
fair price, and there appears to be no sound- 
ness in the implied assumption that a 
patentee will deliberately restrict his own 
market to any material extent by imposing 
an excessive price. Quite apart from loss of 
turnover, he has to consider his position 
when the patent expires, and obviously, if 
he has restricted his market, he will then be 
in a far less advantageous position than if he 
had not. 

It would appear that the proposed altera- 
tion can only result in legal uncertainty to 
the patentee’s enjoyment of his temporary 
monopoly, leaving him liable always to 
vexatious and probably expensive litigation, 
and disturbance of his business in all likeli- 
hood in the more critical early stages. In 
the author’s view this proposal is vague and 
likely seriously to discourage inventors and 
those who support them. 


ABUSE OF MONOPOLY RIGHTS 


Two further cases which the Committee 
proposes shall constitute ‘‘ abuse of monopoly 
rights ”’ are :— 

(1) Where the patentee is not taking pro- 
ceedings for infringement against a person 
importing from abroad. 

(2) If there is scope for development of 
export trade by the applicant for a licence. 
It seems to us that (1) with its somewhat 
extraordinary implication that failure to 
enforce a monopoly constitutes an abuse of 
it and its implied compulsion on the unfor- 
tunate patentee to litigate seems to invite 
malpractice An agent in this country may 
collaborate with a foreign corporation and 
import infringing articles. Where the strength 
of the patent is doubtful or the patentee is not 
wealthy he might well forgo his just rights 
rather than incur the expense, trouble, and 
risk of litigation. In whatever way it be 
regarded, it would appear that the new pro- 
posal must react unfavourably on the 
patentee, as the threat always exists that 
the terms of the licence for which he may be 
asking may be alleged to be excessive or that 
the invention ‘could be worked more 
extensively ’’ and that application to the 
Comptroller would secure better terms for a 
rival who, in any case, has contributed 
nothing and stands to lose nothing but his 
costs. Frequently not until the patentee 
has sounded the market can it be determined 
whether an invention is a success. Moreover, 
it is not illogical to suggest that the willing 
payment, on a large scale, of considerable 
royalties is the strongest possible evidence 
of value of an invention. 

As to (2), this will enable any person 
capable of selling abroad to apply for a licence 
and may lead to considerable price under- 
cutting in markets already exploited by the 
patentee, and thus interference with existing 
licences granted by him. Moreover, it 
unfairly handicaps a British patentee who 
may not be able to afford to take patents all 
over the world as compared with one who can. 


REGISTRATION OF AGREEMENTS 


Another recommendation put forward is to 
extend the existing section dealing with the 
registration of agreements to enable a 
patentee as assignor or licensor to register 
any documents affecting the rights or 


encouraging &@ more extensive use of the 
register. The penalty at present for non. 
registration is that the document in establish. 
ing a title or interest cannot be admitted in 
evidence unless the Court otherwise directs, 
Despite the fact that evidence points to the 
fact that a substantial proportion of licences 
remain unregistered, the Committee has been 
unable to make any further recommenda. 
tion to secure a stricter compliance with the 
statutory requirements. 


LACK OF SUBJECT-MATTER 


A far more controversial topic is raised by 
the proposal of the Committee that the 
Comptroller be empowered to reject applica. 
tions on the ground of lack of subject-matter, 
Under the existing law the Comptroller has 
no power to refuse an application for an 
alleged invention merely because in his 
opinion it lacks inventive merit. Where 
anticipation is contained in a prior patent 
specification he can direct a reference thereto 
in the applicant’s specification as a notice to 
the public. It may thus not infrequently 
happen that a British patent is granted for 
an invention which possesses little, if any, 
patentable subject-matter, or inventive merit, 
This state of affairs has the defect, as is 
pointed out by the Committee, that in such 
cases a patentee can operate behind the law 
by threat of an infringement action. The 
defendant to any action of infringement is 
faced with the cost of his defence, which, 
even if he be successful, is often considerable ; 
thus the holding of an invalid patent may give 
rise to an unfair threat in the hands of a 
patentee. Such a patent, the Committee 
states, may act as a deterrent and discourage 
other manufacturers in that field. 

In regard to this argument, it should be 
pointed out that in any patent system it is 
virtually impossible in general terms to 
draw a distinct line between validity and 
invalidity, and each case must be considered 
on its merits. It may well be that existing 
practice errs on the side of the patentee in 
facilitating grant of an invalid patent. But 
even with the change in practice advocated 
by the Committee there must still remain a 
number of borderline cases. In any event 
the availability of skilled professional advice 
constitutes a cheap and effective safeguard, 
for in many cases a would-be manufacturer 
of a patented article takes counsel’s opinion 
as to the validity of the patent and, rein- 
forced by that opinion, will in the case of an 
invalid patent set the patent at defiance. It 
is submitted that the above abuse is more 
theoretical than real and does little“harm in 
practice, while greater hardship would prob- 
ably be done both to the patentee and to the 
public were the now proposed change to 
become law. 

First, it should be noted that it is extremely 
difficult to assess subject-matter in the early 
stages of use of an invention, for an inven- 
tion which may, at first sight, appear weak in 
subject-matter may prove subsequently to 
possess great and unexpected utility. Accord- 
ingly, there may be a serious hardship where 
such applications are refused. 

Secondly, and, it is submitted, of greater 
import, is that it may result in a considerable 
increase of cost to inventors in prosecuting 
their application before grant. It must 
naturally lead to increased litigation within 
the Patent Office before the application 
reaches the acceptance stage. It does not 
stop, as will be explained later, at opposition. 
The number of cases, it is calculated, likely 
to be affected are not more than 10 per cent. 
of the total applications before the office, 
which of itself would be a good reason not to 
change the existing law. 

This proposed power of the Patent Office 
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matter is not, of course, a novel one, and the 
practice already exists in the United States, 
Scandinavian countries, and Germany. 
Numerous witnesses before the Committee 
pointed out that patents granted by the 
Patent Offices of the respective countries were 
considered in the trade to possess a higher 
validity value, but whether this trade 
opinion is general or well founded may be 
seriously doubted. In any event an explana- 
tion for this view may be found in the fact 
that, up to date, more extensive searches 
as to novelty are conducted by foreign 
Patent Offices than our own. It can be con- 
fidently stated that a number of patent 
grants in these countries also suffer from the 
same defect of lack of subject-matter. 

It is of interest to note in passing that the 
National Patent Planning Commission 
reported in 1943 of the American patent 
system that patentability should be deter- 
mined objectively by the contribution to the 
advancement of the art and not subjectively 
by the nature of the process by which it may 
be accomplished. 

For the reason that the proposed change 
cannot entirely eradicate patents being 
granted whose subject-matter must remain 
of doubtful validity, it is felt desirable for 
the existing practice to stand. 

Attention is finally directed to the Memo- 
randum of Evidence, published by the 
C.1.P.A., in which the Council recommends 
that the Comptroller should not be empowered 
to have jurisdiction over subject-matter and 
prior user. It must further be mentioned 
that in a dissenting note to the interim 
report signed by two members of the Com- 
mittee an adverse opinion resisting any 
change is expressed. With this proposal it 
follows that the Committee recommends 
that the grounds of opposition to grant of a 
patent be extended to include as an addi- 
tional ground that of lack of subject-matter. 
The inclusion of lack of subject-matter as an 
additional ground of opposition opens up a 
greater scope for attacking an application 
before grant and naturally applicants spon- 
sored by manufacturing concerns with their 
large resources must be at an advantage when 
compared with the individual patentee. It 
will inevitably lead to a considerable increase 
inthe number of oppositions. 














































Osvious INVENTIONS 


Another important and far-reaching pro- 
posal put forward by the Committee is an 
extension of the power of the Comptroller 
to reject applications which are obvious and 
lacking in invention, having regard to what 
was known or used prior to the date of the 
application. The law as it stands at present 
is that a patent may be revoked ‘by the 
Courts on the ground that an invention is 
obvious and does not involve any inventive 
step having regard to what is known or used 
prior to the date of the patent. The Com- 
mittee now recommend that the jurisdiction 
of the Comptroller be extended so as to 
include as a ground of opposition and also 
as a ground of revocation under what is 
known as belated opposition proceedings the 
fact that, having regard to what was pre- 
viously known or used, an invention is 
obvious and does not involve any inventive 
step. 

j ib pointed out above, the potentialities of 
an invention are frequently not fully appre- 
ciated in the initial years. It is felt that 
many useful “inventions ’’ will fall to this 
new attack, should it become law. One may 
cite such cases as the drip feed pump, Boyce 
thermometer, Onoto fountain pen, the value 
of which inventions were not apparent until 
the demand or extensive use of the patented 
invention made itself felt. These patents ran 

































their full sixteen years and in one case the 
life of the patent was extended. 

This proposal must of necessity complicate 
procedure in the Patent Office besides 
lengthening the time between application and 
grant. The cost of an opposition based upon 
prior user and lack of subject-matter would 
involve evidence, and consequently the cost 
to the applicant before securing the patent 
might be very considerable. In the opinion 
of the writer it is even more desirable that 
such questions of subject-matter and prior 
user be left to the Court or possibly to a 
special tribunal, as proposed by the C.I.P.A. 
in its Memorandum. 


OTHER PROPOSALS 


The remaining proposals of the Committee 
do not raise such controversial issues, but 
provide for appeals from the Comptroller 
under certain sections of the Act to be made 
to the Appeal Tribunal instead of to the 
High Court. Such an alteration in the law is 
to be recommended if it results in a consider- 
able simplification and reduction of costs. 
To offset the increased scope of the Comp- 
troller’s power of refusing patents it is further4 
suggested that appeals arising out of these 
particular matters may be taken further than 
the Appeal Tribunal to the Court of Appeal, 
but only where the presiding judge certifies 
that a further appeal is reasonable. Many 
witnesses expressed dissatisfaction with legal 
proceedings under the Patents Acts, and as 
an outcome it is recommended that two 
specialised judges be appointed to decide 
patent actions and a recommendation is put 
forward to nominate two Chancery judges 
who would be competent to. preside over the 
Appeal Tribunal. This is to be recommended, 
in that it would further ensure continuity of 





practice. In addition, it is proposed by the 
Committee that a scientific assistant be 
appointed to sit on all occasions with the 
special judge or judges, his function being 
solely to assist in the elucidation of the tech- 
nical aspects of the case, and not to assist in 
the trial of the matter at issue. 

eAny recommendation to shorten patent 
litigation by simplifying and hastening pro- 
ceedings is to be welcomed, but attention 
should be drawn to a recommendation made 
by the C.I.P.A., to which no reference is 
made by the Committee in its report, for the 
setting up of a new “specialist” tribunal 
independent of the Patent Office and High 
Court, whose members are to be selected 
from the legal profession and to have equiva- 
lent status to the High Court. There is a 
good deal to be said in favour of such a body, 
chief amongst which would be that it could 
be in a position to set down specific times for 
hearing of a case and thus avoid the present 
delays by parties actually waiting in the 
Courts for their case to come on. It is 
further felt that such a body, in view of its 
constitution, might prove a valuable addition 
to British patent trial procedure. 

With this era of dwindling rights it is 
perhaps fit to conclude this article with the 
final words of the last clause in the proviso 
to the patent grant that “these our letters 
patents shall be construed in the most bene- 
ficial sense for the advantage of the said 
patentee.”” The Council in its Memorandum 
comments upon the difficulties which beset 
the inventor in defining his monopoly in its 
early stages and expresses the hope that 
were this specialised tribunal to be set up it 
would have splendid opportunity of giving 
effect to this proviso, which might have a 
very beneficial effect on industry. 








Non-Inductive Wave Analyser Circuits 
of Constant Q 


By H. G. YATES, M.A., F. 


IBRATION problemsin engineering to-day 

claim the designer’s attention to an 
increasing extent, since, as designs develop, 
there is a natural tendency to reduce the size 
of machinery of a given type and power by 
adopting higher operating speeds. This 
invariably accentuates the importance of 
vibrations, which are sometimes merely a 
nuisance and at other times may be dangerous 
to the machine. Engineers are therefore 
becoming more and more interested in means 
of analysing machinery vibrations and track- 
ing them down to their source.f For this 
purpose it is very desirable to be able to sort 
out the different components of a complex 
vibration, and one of the most convenient 
methods is by the use of electrical tuned 
amplifiers or analysers upon which a great 
deal of work has been done in recent years. 
The analyser which is the subject of this 
article is believed to be an improvement on 
existing arrangements, combining the good 
points of the several different types at 
present known and avoiding some of their 
serious drawbacks. 





* Senior designer, Parsons and Marine Engineering 
Turbine Research and Development Association. 


+ A paper, by A. J. King, “ The Analysis of Vibration 
Problems,” recently read before the Institution of 
Electrical Engineers, deals fully with the known methods 
of analysing and removing or suppressing vibrations, 
and with the determination of elastic design data of 
resilient materials and mountings. 





Inst. P., A.M.I. Mech. E.* 






In the design of tuned amplifiers for 
acoustic and sub-acoustic frequencies the use 
of inductive-capacitative resonant circuits is 
greatly hampered by the large values of 
inductance and capacitance which are re- 
quired. Continuously variable capacitances 
of more than about 0-001 microfarad are 
not readily available, and variable induct- 
ances of large value have relatively high 
losses in addition to being both bulky and 
heavy, and Q values higher than 10 are 
difficult to achieve. Analysers of the hetero- 
dyne type have been employed, in which the 
incoming signal is mixed with a local high- 
frequency oscillation, and fed to a highly 
selective tuned circuit. The frequency of the 
local oscillator is varied until, when beating 
with one component of the incoming signal, 
a beat, of frequency equal to that to which 
the filter is tuned, is produced. With such 
an analyser high Q values may be achieved 
at the upper end of the working range of 
frequencies, but the selectivity falls as fre- 
quency is reduced towards the lower end of 
the range, and if the range is large (of the 
order of several decades), the selectivity at 
the lower frequencies is very poor. A further 
drawback which is sometimes not fully appre- 
ciated, is that the output of such an analyser 
is of constant frequency above the audible 
limit. Indications can therefore be obtained 
solely by the use of some kind of meter, and 
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the very valuable analysing powers of the 
human ear cannot be employed. 

For these reasons much work has been done 
of recent years on the development of 
resistance-capacity networks for use in tuned 
amplifiers. Fig. 1 shows diagrammatically 
the operation of one such circuit which has 
been employed with considerable success. ‘the 
resistance-capacity network is known as the 
Wien bridge and has the property that at a 
certain frequency, which will be called the 
tune frequency, the voltage output from 
point Y is a maximum and also is in phase 
with the input to the bridge at point X, and 
is reduced at other frequencies, whether 
higher or lower, approaching zero for very 
low or very high frequences in the manner 
indicated by curve a. The proportions of the 
potential divider are adjusted so that at the 
tune frequency the voltage output at point Z 
is equal to that at point Y. By varying the 
resistances R, and R, simultaneously the 
tune frequency is altered, but the voltage 
output at tune bears the same relationship to 
the input voltage at all tune frequencies. 
The bridge is connected across the output 
terminals of an amplifier and by various¢ 
means which will not be discussed in detail 
here the voltage from point Y is fed back to 
the input of the amplifier in phase with the 
incoming signal, and the voltage from point Z 
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FIG. 1—-ANALYSER ARRANGEMENT 
PERFORMANCE CURVES 


is similarly fed back to the input, but 
180 deg. out of phase with the incoming 
signal. At the tune frequency the positive 
and negative feed-back voltages are equal 
and cancel one another so that the full gain 
of the amplifier is operative. At other fre- 
quencies the positive feed-back from point Y 
is reduced while the negative feed back from 
point Z remains constant, and the effective 
gain of the amplifier is reduced. The com- 
bination of amplifier and feed-back bridge 
thus behaves as a wave analyser. 

Such an analyser has, however, one serious 
drawback which is very inconvenient in 
practice. Although the full gain of the 
amplifier is obtained at the tune frequency, 
nevertheless at frequencies far removed from 
this the gain approaches a limiting value 
greater than zero, and consequently the 
resonance curve flattens out on either side 
of the tunepoint instead of tending to zero 
for very low or very high frequencies. This 
is shown in curve (b) of Fig. 1. The curve is 
drawn to a logarithmic scale in both co-ordi- 
nate directions. In effect, although such an 


of Q near the peak of the resonance curve, the 
value falls rapidly on either side of the peak 
and approaches zero for very low or very 
high frequencies. 

It has occurred to the writer that if the 
output from such an analyser were combined 
with the output from the bridge which forms 
part of it, a resonance curve similar in 
character to that of a simple series-resonant 
circuit might be obtained. This might be 
done by ganging a second pair of resistances 
similar to R, and R,, applying the signal 
input to the point corresponding to X and 
feeding the analyser from the point on the 
added resistance-capacitance bridge corre- 
sponding to Y. Alternatively, if the fre- 
quency range to be covered were relatively 
small, it might even be possible to use a fixed 
setting of the second bridge circuit adjusted 
for the middle of the tuning range. How- 
ever, the object can be achieved even more 
simply merely by taking the output of the 
analyser from the point Y instead of from the 
amplifier output terminal X. It may be 
shown that this arrangement gives response 
characteristics identical with those of a 
simple series-resonant circuit, illustrated in 
Fig. 1, curve (c). Denoting the gain of the 
amplifier without feed back by M and 
writing R,/R,=a and C,/C,—6, the Q value 
of the final response curve obtained from 
point Y is given by 


Va b (1+-a+b+M)/(1-+-a-+b)?. 


The maximum Q is obtained when a=b=} 
and for large values of M is given approxi- 
mately by M/8. However, the arrangement 
is not very sensitive to the values of a and b 
and the more convenient values a=6=1 
give a Q of approximately M/9. Further- 
more, the Q value may be increased by 
permitting a small amount of positive feed- 
back at the tune point. If, for example, the 
negative feed-back voltage from point Z is 
slightly reduced to (l—c) times the value 
which would just balance the posivive feed- 
back at tune, then for the symmetrical case, 
where a and 6 are both unity, the analyser 
once more exhibits the properties of con- 
stant Q, the value of Q being given by 


(3-+M)/(9—3 ¢ M). 


If c is increased until c M=3, self-oscillation 
will set in, the value of Q at this point being 
theoretically infinite. 

Fig. 2 shows a number of different arrange- 
ments for the feed-back bridge. In Fig. 2 (a) 
two pairs of ganged resistors are used, the 
positive feed-back from point Y being 
balanced at tune by negative feed-back from 
point Z. At other frequencies the positive 
feed-back decreases and the negative feed- 
back increases, and the overall Q obtainable 
is given approximately by M/6 for the 
symmetrical case in which all four resistors 
and all four capacitances are equal. Fig. 2 (6) 
is a modification of a known arrangement in 
which the feed-back from point Z is zero at 
the tune frequency. The modification added 
here consists in the introduction of the 
resistance R, and capacitance C,, the output 
of the analyser being taken from point Y. 
The performance of this circuit with 
generalised values of components has not 
yet been evaluated in detail, but figures have 
been obtained for a particular case in which 
R, and R, are each twice the value of R, and 
R, is half of R,. Similarly, the capacitances 
C, and C, are each half of C,, and C, is twice C. 
With this arrangement the Q value obtain- 
able is (M—1)/4, and it is worth noting that 
if the gain M of the amplifier is unity the 
response of the whole analyser is independent 
of frequency. The arrangement shown in 
Fig. 2 {c) has not yet been worked out in 








curve falling off as the square of the frequency 
for very low frequencies, and the inverse 
square for very high frequencies. In this 
respect it is similar to a band-pass filter and 
there is a possibility that by setting the two 
Wien bridges slightly out of tune a genuine 
band-pass response curve might be ob. 
tained. 

There are, of course, numerous ways of 
incorporating any of the foregoing circuits 
in a complete wave analyser, and it is not 
proposed to enter into such circuit details 
here. Care should be taken to avoid shunting 
any of the bridge arms by impedances of too 
low a value, and it is considered probable 
that the best results will be obtained by 
employing two or three valves in parallel for 
the first stage of the amplifier using a common 
anode load. The signal will be applied to the 
grid of the first valve, and positive and 
negative feed-back voltages to the grids of 
the other two valves. The feed-back voltages 
must, of course, be correctly phased, and 
in the case of the circuit of Fig. 1, for example, 
it may be convenient to feed the R-C net- 
work and the purely resistive potential 
divider separately, one from the anode and 
the other from the cathode of a phase 
splitter. In the case of Fig. 2 (6), having 
only one feed-back line, two valves in parallel 
will be sufficient, and the output from the 
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analyser should be taken direct to the grid 
of a separate output valve. With any of the 
circuits shown the value of Q may be reduced 
as desired by feeding back a reduced pro- 
portion of the bridge outputs, and it is note- 
worthy that by this means the response at the 
tune point will remain unaltered. For the 
upper end of the audio-frequency band and 
for the lower radio frequencies tuning may 
be done by varying the bridge capacitances 
instead of the bridge resistances, since in this 


frequency range variable capacitance values 


in common use have impedances of suitable 
magnitude. With capacitance tuning 4 
greater frequency range can be covered than 
with an ordinary L-C tuned circuit, since the 
tune frequency is inversely proportional to 
the capacitance instead of to the square root 
of the capacitance. 

The writer wishes to make acknowledge- 
ments to Mr. R. Catherall, B.Sc. (Tech.), of 
the research staff of. Pametrada, who has 
carried out the detailed computations of 
performance, and to the Research Director 
of the Association for permission to publish 








analyser may have a relatively high value 





detail, but it promises to give a response 
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Icebergs 


as Ships 


(By Our Naval Correspondent) 


T was recently revealed that the Govern- 
| Sikes of the Allies were contemplating during 
the war the construction of ice structures 
which amounted, in fact, to the conversion of 
artificial icebergs into aircraft carriers. The 
jce-built aircraft carrier thus conceived had 
to be much stronger than ice and had to be 
capable of operating for long periods in 
water and air temperatures which would, in 
the normal course of events, lead to the rapid 
disintegration of an ice structure. The 
essence of the new form of: ice engineering 
which brought the conception of “ iceberg 
ships’ in to the realms of practical possi- 
bility depended upon a form of reinforcing 
the structure of ice and of coating it with an 
insulating skin which would greatly reduce 
the melting effect of the outside temperature. 

The whole conception of ice-built ships 
was confined to the construction of what 
amounted to floating aerodromes, although 
these aerodromes were designed to be mobile 
and therefore might be classed as a form of 
aircraft carrier. The conception was one 
designed to meet special wartime needs, and 


there is little doubt that it has no peacetime’ 


usefulness, particularly in view of the 
increased range of modern commercial air-’ 
craft. That is not to say that there may not 
be a brilliant future for ice engineering in 
those parts of the world where Nature can 
be relied upon to provide the freezing agent 
for several months in the year. 

The essence of the problem in the design 
of the giant 2,000,000-ton ice-built aircraft 
carriers which were projected and designed 
during the war was the reinforcement of ice 
in order to reduce its brittleness under sudden 
shock and its plastic properties under long- 
sustained stresses. ‘There were also other 
questions to be considered, notably the fact 
that the properties of ice in its natural state 
vary enormously with the temperature. 
Experience had shown the difficulty of break- 
ing up icebergs by explosives, but they gave 
a somewhat exaggerated idea of the tensile 
strength of ice in its natural state. 

The idea of using ice for the building of 
floating aerodromes or giant aircraft carriers 
with a limited degree of mobility was first 
put forward by Mr. Geoffrey Pike, a one-time 
war correspondent, who had studied Arctic 
warfare with particular reference to Northern 
Norway and was then Director of Programmes 
at the Combined Operations Headquarters 
in London. The project of producing these 
mobile seaborne aerodromes built of ice was 
given the code name of “ Habbakuk,”’ and 
depended entirely upon the use of ice as a 
strategic factor in war. The idea was put 
forward at a time when the whole future of 
the Battle of the Atlantic and subsequent 
invasion of Hitler’s European fortress de- 
pended upon the Allied ability to operate 
large numbers of aircraft from bases within 
easy striking distance of their objectives. 

These were the strategic requirements 
when the idea was put forward and Mr. 
Churchill commented: ‘I attach the 
greatest importance to the examination of 
these ideas. The advantages of a floating 
island or islands, if only used for refuelling 
aircraft, are so dazzling that they do not at 
the moment need to be discussed. There 
would be no difficulty in finding a place to 
put such a stepping-stone in any of the plans 
of war now under consideration. The scheme 
is only possible if we let Nature do nearly all 
the work for us and use as raw material sea 


be destroyed if it involves the movement of 
very large numbers of men and heavy tonnage 
of steel or concrete to the remote recesses of 
the Arctic night.”’ 

These were the terms of reference upon 
which research went ahead, and on this basis 
an advisory panel of scientists and engineers 
was convened by the Combined Operations 
Headquarters. This panel very soon found 
that experiments would be necessary on a 
scale which could not be carried out in a 
temperate climate. The Canadian Govern- 
ment was therefore approached and agreed 
to push forward research during the winter 
months in Canada under the direction of 
Dr. C. J. Mackenzie, President of the National 
Research Council of Canada. 

Various methods of reinforcing ice in order 
to increase its toughness and decrease its 
brittleness and plastic properties were carried 
out on both sides of the Atlantic, and the 
further these experiments progressed the 
more obvious it became that the scientific 
knowledge of the properties of ice, particu- 
larly from an engineering point of view, was 
very insufficient. Realisation that ice in its 
native form is inherently unsuitable for any 
form of engineering led to a succession of 
experiments in its reinforcement. The first 
form of reinforcement tried was similar to 
that used in reinforced concrete, and trials 
were carried out at Lake Louise with beams 
up to 40ft. in length made of ice with various 
forms of reinforcement. The trials with 
direct or “gross” reinforcement did not 
produce satisfactory results. This type of 
reinforcement certainly very largely reduced 
the tendency of the ice to crack under stress, 
but the ultimate strength rested more in the 
reinforcement than in the ice. 

There followed tests with what is known 
as ‘* micro-reinforcement ’’—that is, mixture 
of the ice with some form of binding material 
which will produce a frozen mixture of far 
greater strength than ice in its natural form. 
After trials with various substances and pro- 
portions it was found that a mixture of ice 
and wood pulp, with the wood pulp forming 
about 14 per cent., produced the best results. 
This material had properties completely 
different to those of ice in its natural state. 
It formed a tough, slightly plastic solid, 
which could be worked like wood. Its ulti- 
mate compressive strength was 1100 1b. per 
square inch, with a tensile strength of 700 lb. 
per square inch. This substance had a rate 
of creep under a static load of 100 lb. per 
square inch of 2 per cent. per year at 5 deg. 
Fah. and 7 per cent. per year at 27 deg. Fah. 
This substance was given the name of 
** Pykrete,”’ and there is no doubt that in one 
form or another it will form the basis of ice 
engineering in suitable climates. 

Although “‘ Pykrete ” has the best-known 
properties for ice engineering, it is not easy 
to produce even under Arctic conditions. 
The wood pulp and water must be mixed into 
a mush and then rolled on a flat surface to 
uniform thickness of 3in. This then has to 
be frozen by cold air blast. The design of the 
‘** Habbakuk ”’ aerodromes demanded blocks 
of ‘‘ Pykrete ” 40ft. thick and a total weight 
of this substance amounting to 1,700,000 tons. 
Thus a tremendous laminated structure was 
visualised. 

Tests with this laminated ‘“ Pykrete ” 
showed that it was highly resistent to such 
shock as might be expected from the impact 
of modern weapons. It was shown, for 





were only two and a half times less than the 
best and strongest reinforced concrete, while 
a torpedo would be likely to make a crater 
in the structure 20ft. in diameter, but not 


more than 3ft. deep. It was clear during 
the design stage that such damage could 
readily be repaired by re-freezing if adequate 
refrigerating machinery was incorporated in 
the design. 

The design of a “‘ Habbakuk ” was for a 
craft approximately 2000ft. long, 300ft. broad, 
and 150ft. deep, with a displacement in the 
nature of 2,000,000 tons. This structure would 
comprise hangars for aircraft workshops and 
machinery spaces, and a runway of sufficient 
length to allow the operation of all naval 
aircraft and medium bombers of the types 
designed to operate from shore bases. This 
ice-built vessel was designed in order to 
operate 200 “Spitfire” fighters or 100 
‘‘ Mosquito ’”’ bombers and was to have an 
estimated complement of 374 officers and 
over 3200 petty officers and men. 

The “ Habbakuk”’ project was keyed to 
the 1942 requirements of the war, although it 
was actively pursued thereafter. These 
requirements were that it should be capable 
of operating for a considerable time in tem- 
perate zones and in the GulfStream. It had 
been found that the addition of wood pulp 
had very materially slowed down the rate of 
melting of the ice in water owing to the fact 
that a layer of wood pulp adhered to the 
surface long after the melting of the outer 
layer of ice which had contained that wood 
pulp. This layer of wood pulp formed an 
outer skin of the ice block, which prevented 
the warm water from reaching the ice surface. 
So marked was this effect that whilst a block 
of ordinary ice placed in boiling water melted 
very rapidly, the same-sized block of 
‘“ Pykrete”’ remained virtually unaffected 
until the water had cooled. Nevertheless, it 
was appreciated that an external insulating 
skin would have to be provided and that 
behind this skin, bedded in the “‘ Pykrete ” 
structure, there should be the pipes of a 
large-capacity refrigerating plant. 

It was appreciated that an “iceberg air- 
craft carrier ” of this type would be a useless 
menace without means of propulsion. It 
was clearly impossible to incorporate engines 
in the orthodox way. The only practical 
propulsion was by the use of a large number 
of propulsive units mounted in small pressure 
hulls in the form of nacelles attached to the 
outer skin of the hull; and the only means 
of controlling these units was by electric 
power fed from a central switchboard, the 
motive power coming from a series of diesel 
generators mounted within the hull. 

The design of these immense craft was 
worked out on a basis that they would have a 
speed of 7 knots on a fuel consumption of 
approximately 120 tons per day. They 
were to have a fuel capacity of 5000 tons of 
oil to give them a range in the region of 7000 
miles. 

Quite apart from the properties of ice and 
the problems of reinforcing a material with 
peculiar characteristics which had not pre- 
viously been used for large-scale structural 
undertakings, the iceberg ship presented 
many new problems. Never before had any- 
body proposed a ship’s structure 2000ft. in 
length, 300ft. in beam, and at least 150ft. 
from deck to keel. Nobody knew what effect 
heavy weather might have on such a 
structure. 

This problem was investigated in the 
Froude Tank of the National Physical 
Laboratory, where it was decided that the 
only safe course was to design the structure 
to resist waves 1000ft. long and 50ft. high— 
waves of a size which are rare in any parts of 
the ocean. There had also to be a consider- 








water and low temperature. The scheme will 


instance, that its bomb-resisting qualities 








518 











THE ENGINEER 





JUNE 7, 1946 








able factor of safety and a high freeboard in 
order to allow of flying in all weathers. 

Experiment and calculation showed that 
these requirements could only be met by 
constructing the iceberg ship on the principle 

of the hollow girder with deck sides and keel 
50ft. thick. It was further necessary to sub- 
divide this hollow girder by transverse bulk- 
heads. A certain amount of the cavity within 
this hollow girder would be taken up by air- 
craft hangars, machinery spaces, workshops, 
living accommodation, and stores, but the 
hull was so vast that it would be necessary 
to fill most of it with some form of material 
having a specific gravity. about half that of 
sea water. 

One of the first troubles in the ““Habbakuk”’ 
project was to find somewhere where these 
enormous structures could be built, observing 
that intense cold and a clear depth of 150ft. 
close inshore was essential, while it was also 
necessary that supplies of pulp and of power 
should be readily accessible to the site. The 
Saguenay River would have been ideal had 
it not been for the shallow bar at its mouth. 
Alaska was too remote, and Puget Sound was 
so warm that artificial refrigeration would 
have had to be used throughout. Corner 
Brook, Newfoundland, and Seven Islands 
Bay, in Quebec Province, being situated near 
large pulp factories and experiencing sub- 
Arctic winters, were the only suitable sites. 

The construction was to start on. large 
wooden rafts which were to be filled up to a 
depth of 40ft. with solid ‘‘ Pykrete,” and then 
joined together to form the keel of the vessel. 
This work could be done in shallow and pro- 
tected water. The structure would then have 
been floated out to deeper water and the 
sides and deck constructed as it floated. No 
launching problems would therefore have 
arisen. 

In the event, the enormous iceberg ships 
of the ‘‘Habbakuk” project were never 
built. By the time all the tests had been 
carried out and the designs perfected in the 
light of all available knowledge, events had 
taken a sharp turn. At the time that the 
‘“* Habbakuk ”’ project was mooted the most 
urgent need was for the provision of an ade- 
quate air component in the protection of our 
convoys in Mid-Atlantic and for cover in 
amphibious operations. Before the great 
iceberg carriers were built the Battle of the 
Atlantic had taken a decisive turn. The 
U-boats had suffered a defeat from which 
they were never fully to recover. The 
invasion of North Africa had been success- 
fully carried out and it had been decided that 
the final assault on Hitler’s European 
fortress was to be made across the English 
Channel with the United Kingdom serving as 
a gigantic aircraft carrier for an Air Force 
which had for months exploited an ever- 
growing ascendancy over the Luftwaffe. The 
work and research behind the “‘ Habbakuk ” 
project found no place in war, but it may well 
lead to a revolution in engineering practice in 
Arctic and sub-Arctic regions. 








THE “ SworpFisH ” Saca.—The Fairey Aviation 
Company, Ltd., Hayes, Middlesex, has recently 
published a well-illustrated booklet, entitled ‘‘ The 
‘Swordfish ’ Saga,’’ by B. J. Hurren. The book 
outlines the history of the ‘‘ Swordfish ’’ torpedo 
bomber in particular and gives an entertaining 
review of torpedoplane development in the Royal 


Navy. Rear-Admiral Sir Thomas Troubridge, 
Fifth Sea Lord, writes the foreword. The “ Sword- 
fish ”’ ai as the “‘ String- 





bag ’’—has become a legend in aviation circles, and 
this booklet is confidently recommended to all 
whose interests lie in the development of naval 
aircraft. Its price is 3s. 6d., and it is distributed by 
William Clowes and Son, Ltd., Axtell House, 


Regent Street, W.1, for the Fairey Aviation Com- 


ing plant is about 4} tons. 
is intended for an approximate output of 8 tons 
of washed gravel an hour, for which the material 
input will total almost 11 tons an hour. On 
each of the units the front, axle 
arranged to swivel on its centre, and the rear 
axle assembly is fixed. 


A RANGE of portable gravel-washing, elevat- 
ing, and screening plant, now being built by 
Frederick Parker, Ltd., of Leicester, has been 
designed to permit a degree of rapid mobility 
comparable with normal heavy road haulage 
trailers. As will be seen from the accompanying 
engravings, the two main units comprising the 
plant are mounted upon standard pneumatic- 





A Portable Gravel-Washing and 


Screening Machine 


pin, turntable rings, suspension springs, mud. 
guards, and a spring-loaded haulage bar, 
Internal expanding brakes are fitted to vac h 
wheel and during road traction the brake rods 
are operated through links and levers by an 
attendant situated at a conveniently arranged 
point on each unit. 

The aggregate washing equipment will be 











tyred road wheels, and all their working parts 
which project are made retractable to give an 
overall travelling height of 12ft., with a width 
of 7ft. 6in. The turning radius is relatively 
small to permit ready manceuvring, and the 
maximum axle weight on the rear of the wash- 








GRAVEL - WASHING PLANT 


recognised as one of the firm’s standard ‘‘Contra 
Flow” plants. At its feed end is a bucket 
elevator, the lower section of which may be 
raised and lowered by means of hand gear 
through sheave blocks and wire ropes. The 
buckets are mounted on a chain driven by a 
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ELEVATING AND SCREENING PLANT 


sprocket wheel, and they pick up material from 
a spring-loaded boot atthe bottom of their 
supporting frame. On site, this boot is lowered 
into a pit until its forward lip is at ground 
surface level and material is emptied straight 
down into it. The spring loading is such that 
it keeps constant the distance between the 
bucket lips and the inner profile of the boot, 


















6 


ud. 
bar, 
ach 
rods 
' an 
ged 


be 








JUNE 7, 1946 








THE ENGINEER 


519 











to avoid any possibility of over-strain or break- 
ing of the chain links as a result of jamming of 
the buckets by an accumulation of packed 
material in the base of the buot. The elevator 
is on 12ft. centres, and discharges into a chute 
leading directly into a rotating feed-box at 
one end of the washer. This feed-box forms 
the first compartment of the washer, and has 
sufficient capacity to prevent over-loading under 
normal feeding conditions. From the feed-box 
the material passes into a 12ft. long washing 
cylinder, divided into two compartments and 
having a perforated steel end plate. 

Within the cylinder steel baffles are 
welded in position, The lifting buckets 
are made readily detachable to permit their 
easy replacement when worn. When required, 
cylinders may be lined with removable steel 
plates which can be renewed when badly worn 
as a result of the continual abrasion of the 
materials being washed. 

At the discharge end of the washer is a 
perforated screen which serves to extract 
sand and water from the material before it 
passes on to the screening plant. Dirty water 
from the feed end of the cylinder and the sand 
and water from the final sand screen are carried 
by two chutes to a central point beneath the 
washer. These chutes are removed during 
transport by road. 

The cylinder is supported on two pairs of 
rubber-tyred rollers, which locate on two heavy 
steel bands welded to the outer circumference 
of the washer. It is driven through a cast bevel 
gear made in two halves and bolted to brackets 
in @ manner which permits rapid and easy 
replacement. 

The power unit is a 12-16 B.H.P. Lister oil 
engine, which drives through a two-to-one 
reduction gear and a hand-operated clutch. It 
is encased in a steel plate housing and has a 
tropical capacity radiator cooling system. 

When the washer is set up on its working site 
the chassis is jacked up, the wheel units dis- 
connected and removed, and the equipment is 
then lowered to rest on four heavy steel struts. 
These struts are hinged to nest under the 
chassis frame during road transport, and when 
swung down on site are locked in position to 
form a rigid means of support. When removed, 
the wheel units may be taken away to a suitably 
protected storage place until again required. 

The elevating, screening, and storage unit 
incorporates one of the firm’s horizontal 
‘“‘ Qscillex ’’ screens set over a three-section 
storage hopper. The screen, which is 10ft. 
long by 3ft. wide, is driven by an 8 H.P. oil 
engine. The hoppers have an untrimmed 
capacity of about 15 tons, and are suitably 
braced laterally and longitudinally to ensure 
even distribution of loading, both in the operat- 
ing and travelling positions. Each of the 
hopper compartments has a hand-operated door 
at its base. These doors are removed for 
travelling, giving a road clearance of about 
18in. The wheel units are similar in construc- 
tion to those of the washer, and the disposition 
of the unit for road transport may be seen in 
the lower engraving. Its bucket elevator is 
arranged to hinge in the centre, so that by 
means of blocks and tackle it can be raised 
and folded back into a relatively small space. 

When on site the elevating, screening, and 
storage unit is raised to give a discharge height 
of 6ft. 9in.. beneath the hopper doors. This 
unit is raised on four telescopic struts, one being 
set at each corner of the hopper and screen- 
supporting framework on the main chassis. 
ach of these struts is extended and retracted 
by means of wire ropes through a hand-operated 
worm gear and a ratchet. A locking device 
prevents accidental lowering during the hoisting 
operation. Once in position, the struts are 
locked, and additional support is afforded by 
the attachment of side supporting members. 

In operation the aggregate from the chute 
of the washing plant is discharged straight into 
the boot of the elevator, which raises and tips 
it on to the ‘‘ Oscillex”’ screen. The aggregate 
is separated into each required grade and falls 
down into the appropriate hopper, any rejects 
passing on to the end of the screens and falling 
down a discharge chute. Trucks or other means 
of conveyance are able to pass under the hoppers 
where they can be filled with the required grade 


We are informed by the makers that similar 
plants capable of an hourly output of up to 
20 tons have been supplied. As the plants, 
when arranged for road transport, comply 
with the restrictions of the Road Traffic Act, 
their towing at normal road speeds is per- 
missible, and their design makes such speeds 
both possible and safe. 








New Dielectric and Insulating 
Materials in Radio Engineering 


A NUMBER of radio-frequency insulating 
materials, which have been introduced during 
the past few years, were discussed at a meeting 
of the Radio Section of the Institution of Elec- 
trical Engineers on Tuesday, May 2lst. Some 
of these materials, including polytetrafluor- 
ethylene, a new plastic which may have a 
promising future in radio practice, are not yet 
available commercially, and the complete 
techniques for their use in industry have yet 
to be developed. Nevertheless, the increasing 
scope for research on dielectrics was clearly 
indicated. Opening the discussion, J. C. 
Swallow, Ph.D., and G. P. Britton, B.Sc., 
said that the most important of the new 
materials are based on high polymers and 
ceramics, 


Hypro-CarRBon PLASTICS 


Because of their non-polar structure, plastics 
based on hydro-carbons possess the desirable 
electrical properties of low permittivity and 
power factor combined with low moisture 
absorption. Unfortunately, widely different 
mechanical properties are associated with some 
materials of this class, such as polystyrene, 
polythene, and butyl rubber. At an early stage 
attempts were made to obtain intermediate 
mechanical properties by mixing these materials 
in different proportions, but the only useful 
mixture that resulted from these attempts was 
polythene-polyisobutylene, which is used exten- 
sively in the insulation of high-frequency 
cables. Nevertheless, the usefulness of hydro- 
carbon plastics in general can be increased by 
applying them in new forms, such as film, and 
in the particular case of polythene by producing 
the material in fibres of reasonable strength, 
which can be applied in thin layers on wire. 

By its very nature the non-polar hydro- 
carbon structure which is associated with these 
favourable electrical properties results in weak 
secondary forces between the hydro-carbon 
chains, and therefore the temperature resistance 
is lower than that of materials composed of 
polar groups, unless the chains are packed in a 
crystalline arrangement, as in polythene. 
Within limits the temperature resistance can 
be improved by increasing the chain length, or 
in the case of polythene, by modifying the con- 
ditions of synthesis to increase its crystallinity. 
The demand for materials with higher moduli 
of elasticity and working temperatures above 
100 deg. Cent. has encouraged attempts to 
modify the chains chemically by introducing 
other chemical groups into the hydro-carbon 
structure to give symmetrical or balanced 
dipoles. 

Progress in the realm of composite dielectrics 
includes the introduction of new low-pressure 
laminating resins which, when used with glass 
cloth, give a useful combination of mechanical 
and electrical properties suitable for radar 
fairings. Because of the advances being made 
in synthetic fibres, the appearance of new 
laminated materials with improved character- 
istics can be confidently forecast, with silicones 
probably filling an important réle. Polyvinyl 
chloride compositions have been successfully 
introduced for normal insulation; they have 
the advantages of non - inflammability, coupled 
with freedom from ageing and bright colouring, 
which is useful for identification purposes. 


CERAMICS 


Ceramics form a group of insulating materials 
based on a different chemical structure which 
is associated with various combinations of elec- 
trical properties. Materials derived from 
magnesium silicate (soapstone or tale) are used 





of aggregate. 


almost exclusively where the requirements are 








moderate permittivity and low power factor. 
Although there have not been any spectacular 
developments recently in these materials, an 
interesting process has been devised which 
considerably widens their field of application. 
This process consists of a method of coating 
insulators with firmly adherent metallic films 
to which metal parts can be soldered—a tech- 
nique that is now being generally used for the 
solder assembly of components, for hermetically 
sealing tropic-proof apparatus and, experi- 
mentally, for vacuum tube work. 

Considerable progress has been made in 
experimental work aimed at improving the 
electrical properties of ceramics for condenser 
dielectrics with permittivities ranging from 
10 to 100. Hitherto, these materials, based 
mainly on titanium dioxide, have suffered from 
two common defects: variation of power factor 
with frequency, and poor power factor shown 
by components having an appreciable wall 
thickness. Close study of the properties of 
titanium oxide (including its tendency to be 
reduced to what is believed to be a sub-oxide 
with semi-conducting properties) has shown 
that greatly reduced power factors may be 
achieved, and a marked improvement in the 
quality of these materials is likely to result. 
Another important step is the development of a 
range of dielectrics having a closely controlled 
temperature-coefficient of permittivity. 


‘* FERRO-ELECTRICS ”’ 


Finally, reference was made to a new class 
of materials, with extremely high permittivity, 
derived principally from metals of the alkaline 
earth group ; for example, complex titanates of 
barium, strontium and calcium can be made 
with very high average permittivities. 

Many of the compositions investigated show 
considerable variation of power factor with 
frequency and temperature, and their tempera- 
ture/permittivity curves show remarkable per- 
mittivity peaks. The position of these peaks 
with respect to temperature can be changed by 
varying the proportions of the constituent 
titanates, and by introducing certain materials 
other than titanates, it is possible to modify, 
reduce, or eliminate permittivity peaks, and 
produce materials of average permittivity at 
least in the 1000-3000 range with only moderate 
variation of permittivity with temperature. 
While most of the complex titanate ceramics 
so far produced exhibit mediocre power 
factors, of 1 per cent. upwards, certain additives 
effect marked improvement, usually at the 
expense of reduced permittivity. Enough 
research has been carried out to show the 
possibilities of ceramics of this class, and there 
would seem to be scope for development for a 
long time to come. 


GENERAL DIscuUSSION 


A number of viewpoints were expressed in the 
discussion which followed. It was pointed out 
that many of the new materials are difficult to 
use in the small workshop, although they are 
cheap and easy to work on a mass-production 
scale. Polyethylene can be machined without 
much difficulty, but ebonite retains its popu- 
larity for experimental purposes. It is possible, 
however, that the use of a simple press would 
enable plastic mouldings to be made as quickly 
and cheaply as fabricated parts, even when only 
a small number are required. 

The fundamental connection between the 
mechanical properties and the molecular struc- 
ture of the plastic hydro-carbon polymers was 
stressed and it was emphasised that ad hoc 
attempts to improve the mechanical properties 
by the use of fillers or by mixtures of materials 
had little hope of success. New structures, 
possibly with balanced polar groups, offered 
the most profitable field for study. 

Progress in ceramics has provided much 
information on a range of new materials with 
properties which still require fundaniental 
examination, The titanates have been des- 
cribed as “ ferro-electrics,” a term which is 
intended to stress the analogy between the 
behaviour of these materials in an electric field 
and the behaviour of ferro-magnetic bodies in a 
magnetic field. Examples of this behaviour 
are the change of permittivity with applied 
voltage and the sharp rise of permittivity at a 
critical temperature, an effect which may be 
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associated with changes in the crystalline state. 
Mixtures of the ceramic materials have these 
effects considerably modified and offer great 
promise. 

The inddvisability of releasing new materials 
for commercial use before they are adequately 
understood was stressed, and it was pointed out 








that the use of abnormal properties of the com-| thought had been summarily discarded. The 


ponents made from these materials could not 
safely be exploited until a stable production 
had been achieved. Both plastics and ceramics 
however, offer fruitful fields for research, and 
further new materials with improved properties 
may be expected. 








Golden Jubilee 


Road Transport 


HIS year the firm of John I. Thornycroft 
and Co., Ltd., achieved the golden jubilee 
of its interest in road transport, and last Friday, 
May 3ist, the event was celebrated by a vehicle 
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was modelled by the grandfather of the present 
chairman of the firm, and was housed for many 
years in a studio at Chiswick. When Sir John 
and Colonel Niblett wanted space in which to 























1-TON STEAM 


WAGON—1896 


1-ton 


build the first Thornycroft vehicle, a 
steam wagon, which still survives in running 
order, and is illustrated on this page, they seized 


display and a commemorative lunch at the 
Basingstoke works of the company. 
Curiously enough, the Boadicea statue that 
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5%-TON ‘*STURDY’’ LORRY—1946 


adorns a plinth at the western end of London’s|upon this building. On an earlier occasion, 
Westminster bridge opposite Big Ben and the] when the same studio had been used for building 
Houses of Parliament had quite a lot to do with | a boat the idea had been mooted that the statue 


precedent acted to save it at a second challengo, 
and the steam wagon was thus built literally under 
the hooves of Queen Boadicea’s spirited horses, 
though it is recorded that a few forelegs had to 
be temporarily removed. How the statue came 
to survive an even more perilous situation when 
the first wagon had demonstrated its success on 
the-road is, as Kipling says, another story. For 
the studio became the destined workshop for the 
further building of steam wagons and though 
prototype might perhaps fittingly be built 
under the supervision of an ancient British 
Queen she and her chariot took up far too much 
of the space that would be essential for pro. 
ductive purposes. Suffice it. The statue was 
cast, London received an adornment and Sir 
John got his workshop. 

The year 1896 was, of course, that of the 
Emancipation Act. Thereafter, vehicles no 
longer needed to be preceded on the public high. 
way by a man with a red flag. Thus, though the 
the first vehicle had to operate for a few months 
under that handicap those which followed were 
free to travel at more exciting—and more useful 
speeds. The new business soon prospered to 
such an extent that the original workshop 
became wholly inadequate for the output 
envisaged. Only three years after the launching 
of the first vehicle on the road a new factory was 
established at Basingstoke. As output there. 
after steadily expanded, particularly after the 
manufacture of internal combustion lorries, 
buses, and cars was taken up, the works steadily 
grew in size and capacity. But the full story of 
development through the years from 1896 to 
1946 is much too long and too interesting even 
to summarise here. We must leave those inter- 
ested to read an illustrated volume written for 
the firm by Richard Twelvetrees, which des- 
cribes many of the notable vehicles produced as 
the years passed, deals with present methods of 
manufacture, and records the achievements of 
the firm in two world wars. 

Of course, the first steam wagon, its fire 
burning brightly and with steam raised, formed 
one of the many units of the vehicle display 
at the Basingstoke works last Friday. This 
1-ton wagon is driven by a double pair of vertical 
tandem, compound engines, with cylinders 
4in. and 2in. bore by 3in. stroke, through 
a differential and chains to the front wheels. 
The boiler is a water-tube affair with 50 square 
feet of heating surface. By way of contrast, we 
illustrate in a second engraving a modern 
product of the firm. It is a 54 ton “Sturdy” lorry. 
Visitors to the works last Friday, after view- 
ing the vehicle display, which, by the way, 
inechuded an example of the firm’s ‘‘ Terrapin ” 
amphibious truck, were able to tour the shops. 
They were then entertained to a commemora- 
tive lunch in the works canteen. This was one 
of those intimate affairs of which it is impossible 
afterwards to recapture the whole spirit in print. 
It was attended by users of Thornycroft vehicles, 
friends of the company, retired employees, local 
dignitaries and other guests. Sir John 
Thornycroft, chairman of the firm, opened the 
speechmaking with an historical review, which 
he concluded by expressing confidence that the 
firm would be well able to meet American 
competition in the export markets as well in 
the future as it had in the past. Major General 
Rowcroft, Director of Mechanical Engineering, 
had many amusing stories to tell of his own 
experiences with Thornycroft vehicles, going 
back to pre-1914 days. In proposing the toast 
of the company he was supported by Sir 
Henry H. Piggott, Regional Transport Com- 
missioner. After Mr. Newman had proposed 
the toasts of the guests, and Squadron-Leader 
Donner, M.P., had replied, the showing of a 
short film brought some very pleasant pro- 
ceedings to a close. 








INTERNATIONAL EXHIBITION, 1951.—The Pre- 
sident of the Board of Trade was asked recently 
when it was proposed to set up the committee to 
organise the Great Exhibition of 1951, and whether 
that committee would have autonomous powers 
or be subject to the overriding control of his Depart- 
ment. The Secretary for Overseas Trade, in @ 
written reply, stated that consideration was now 
being given to the best method for organising the 








the start of the present business. That statue!should be broken up. But this disrespectful 





Exhibition. 
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Launch of the Turbo-Electric Liner 
** Hinemoa ”’ 


N Thursday, May 30th, there was launched 

from the Barrow works of Vickers-Arm- 
strongs, Ltd., the new twin-screw  turbo- 
electric liner ‘‘ Hinemoa ”’ for the Union Steam- 
ship Company, of New Zealand, Ltd. She is 
intended to augment the service between Lyttle- 
ton and Wellington, New Zealand, and will run 
in conjunction with the turbo-electric liner 
‘“ Rangatira,”’ which was completed by the same 
builders in 1931. The launching and naming 
ceremony was gracefully performed by Mrs. 
A. F. Falla, the widow of the late chairman and 
managing director of the Union Steamship 


Company of New Zealand, Ltd., Brigadier 
Falla. 
The ‘‘ Hinemoa ”’ is of special interest, as she 


is the first high-class passenger ship of any size 
to be launched from the shipyards of this 
country since the conclusion of the war. 

The principal hull dimensions and machinery 
particulars are as follows :— 


Hull Dimensions 


Length between apnea ulars 400ft. 
Breadth, moulded sos eee |= OBE 
Depth moulded to upper dec c k Piece 
Loaded draught _...... oss ces, (ROE 
Measurement, pian about . 6900 
Service speed... : 21 knots 


iti Particulars 


Type of machinery : B.T.H. twin-screw turbo-electric 
No of turbo-alternators ‘oa ee. ee) 


Maximum rating, each 5120. kW 
Three-phase voltage 3150 volts 
Running speed... 5080 r.p.m. 
No. of double -unit synchronous pro- 
pulsion motors ... ‘ dee oe ° 
Rating, each motor 6500 S.H.P. 
Three-phase voltage 3150 volts 
Running speed 220 r.p.m. 
Auxiliary generators Three 350-kW, 
220-volt, D.C. 
Type of boilers Yarrow water- 
° tube 
No. of boilers. Four 
Boiler pressure at superheater outlet . 425 lb. per sq. 
inch 
Superheated steam temperature 725 deg. Fah. 


Total generating surface, about... 22,580 aq. feet 


Total superheater surface, about 6560 sq. feet 
Total air heater surface, about ... 18,400 sq. feet 

The new liner has a raked stem, with a bow 
rudder, a cruiser stern, and two masts. With 
her single funnel and all-streamlined deck- 
houses, she will present a pleasing appearance. 
She has been built in accordance with Lloyd’s 
Rules to obtain the 100A 1 certificate, with 
freeboard, and complies with the full and latest 
requirements of the Ministry of Transport. 
There are six steel decks, the lower deck extend- 
ing from the machinery space bulkheads to the 
forward and after peaks. The main, upper, and 
promenade decks run the full length of the 
vessel, and the bridge and boat decks between 
the bridge front and end. Ten transverse bulk- 
heads have been fitted in order to meet the 
latest subdivision requirements, and access 
through these bulkheads is given by one vertical 
and four horizontal sliding water-tight doors, 
all of which are operated from the bridge on the 
Stone electrical system. 

For fire protection an adequate number of 
fire-sereen bulkheads have been included, includ- 
ing bulkheads enclosing the main stairways. 
The ‘‘ Grinnell ’’ automatic sprinkler system is 
installed throughout the whole of the passenger 
and crew spaces, and the Lux-Rich fire-detect- 
ing and extinguishing system is fitted in all holds 
and ’tween-deck spaces. 

The passenger accommodation includes two 
cabins de luxe and 29 single-berth and 230 
double-berth cabins. Provision has been made 
for 921 passengers, and the remaining passengers, 
after the above-mentioned berth accommoda- 
tion has been filled, will be carried in three or 
four-berth cabins, with a few larger spaces, and 
74 portable berths on the lower deck. Bath- 
rooms, showers, and sanitary arrangements on 
each deck are provided, and the furniture and 
decoration of the public rooms is of a high 
standard. Hot and cold fresh water will be 
available in all cases, and a Royle’s calorifier, 
with a designed duty of 6000 gallons of fresh 


water heated to a temperature of 150 deg. Fah. 
is installed. All fresh water is filtered. 

The two main public rooms are the café and 
the smoking-room on the promenade deck, 
which adjoin each other. The café has a length 
of 50ft., with a breadth of 40ft., and is 10ft. 
high. The smoking-room is of comparable 
size, and, like the café, is designed to accom- 
modate about 94 persons. The principal 
entrance hall is on the upper deck, and in it are 
the ship’s office service and the telephone 
boxes. The after staircase extends from the 
promenade to the main deck, and the forward 
staircase from the bridge to the main decks. 
The decorative work was designed by Messrs. 
A. McInnes Gardner and Partners, architects, 
of Glasgow, and its carrying out is entrusted to 














** HINEMOA *’ 


LAUNCH OF THE 


H. H. Martyn and Coof, Cheltenham, and 
Maple and Co., Ltd., of London. 

The crew accommodation has been designed 
to exceed in" standard the latest recommenda- 
tions of the International Committee, and 
cabins are provided for a total of 113 persons, 
who will be accommodated in single, two-berth, 
and four-berth cabins. 

The whole of the passenger and crew spaces 
are ventilated and heated on the Thermotank 
system, which incorporates special silent- 
running motors and fans. In all, there are 
twenty-four supply and sixteen exhaust fans, 
providing from twelve to twenty changes of air 
per hour. 

The cargo-handling gear is_ electrically 
operated, and was designed and made by Clarke, 
Chapman and Co., Ltd., of Gateshead. That 
firm also supplied the forward windlass and 
capstan, both of which are electrically driven. 
The steering gear is of the Brown Brothers 
electro-hydraulic type, controlled with Brown’s 
telemotor gear from the bridge. For the bow 
rudder, which is used when manceuvring in 
confined waters, a separate steering and tele- 
motor gear has been provided. The cooking 
equipment is of the Henry Wilson electric 
pattern, and the refrigerated chambers, of 
700 cubic. feet capacity, are cooled by 
Hallmark machines, which aré also used in 








smaller sizes for cool cupboards. 








The navigating equipment includes radar, 
with wireless radio telephony, and an improved 
direction-finding system. The life-saving devices 
include lifeboat accommodation for 875 persons, 
while buoyant apparatus for 808 persons, when 
the ship is used for excursions, will be provided. 
There are seven large Birmabright lifeboats, 
each for ninety persons, and two emergency 
boats, each for forty-six persons, all of which are 
fitted with Flemings hand-propelling gear. One 
motor boat, designed to carry ninety persons, is 
also carried. 


PROPELLING AND AUXILIARY MACHINERY 


As will be seen from the above table, the main 
propelling machinery consists of two separate 
turbo-alternators, each with its own condensing 
plant and auxiliaries. The double-unit syn- 
chronous motors are direct coupled to the twin 
propeller shafts, which carry four-bladed man- 
ganese bronze solid propellers. A contactor 
cubicle controls the power from the alternators 
to the motors, and there are two balancer 
boosters for excitation purposes. The ratings 
of the various machines are given in the table. 
The design of the cubicle embodies the latest 
B.T.H. practice. For each propeller there are 
three levers controlling direction, field, and speed 
control, all of which are interlocked mechani- 
cally in order to ensure correct operation. 

The main condensers are of the Weir regenera- 
tive type, and are designed to maintain a 
vacuum of 28}in. with a seawater temperature 
of 70 deg. Fah. 

The boiler plant consists of four Yarrow high- 
pressure boilers of the five-drum, single-flow, 
front-fired type, with superheaters and tubular 
air heaters. The rating and steam conditions 
are given in the table above. The boilers are 
designed’ to burn oil fuel under a balanced 
system of forced draught, air being supplied 
by four Howden single-inlet fans against a water 
gauge pressure of 8in. There are four induced 
draught fans of the same make and design, which 
are designed for a static difference of 3in. water 
gauge. The two oil fuel installations are of the 
Simplex pattern, one serving as a standby. 
The main boiler feed pumps are four in number, 
and are of the Weir turbo-driven type, with 
standby pumps of the steam-driven direct- 
acting pattern. Other auxiliaries include sur- 
face heaters for feed, distillers, and evaporating 
plant, also circulating pumps, and the usual 
complement of bilge, ballast, sanitary, and fire 
pumps. All these pumps are electrically driven 
and are of Weir and Drysdale manufacture. 


LUNCHEON SPEECHES 


At the luncheon which followed the launching 
ceremony, Sir Robert Micklem, deputy chair- 
man and managing director of Vickers-Arm- 
strongs, welcomed the guests and presented to 
Mrs. Falla a small memento of the launch. 

Mr. J. N. Greenland, the managing director 
of the Union Steamship Company of New 
Zealand, Ltd., paid a warm tribute to the work 
of the late Brigadier Falla, and described the 
work of the company. The new tonnage pro- 
gramme, he said, would entail the expenditure 
of over £6,000,000 sterling during the next few 

The Hon. Walter Nash, the Deputy Prime 
Minister and Finance Minister of New Zealand, 
spoke of the work done by Vickers-Armstrongs 
in building the Pacific Fleet which, under the 
command of Admiral Bruce Frazer, did so much. 
In a message to the workers, he said: “‘ Let us 
have the work of hands and brains to bring into 
being the various goods and commodities to 
make life worth while, which should be fairly 
distributed among those who did the work.” 
He then proposed the — of ‘ Vickers- 
Armstrongs,” to which Mr. A. Jamieson, 
the chairman of Vickers, Ltd., briedty responded. 








SHIPPING AND Exports.—Answering @ question 
in Parliament recently, the Minister of Transport 
said that the shipping entering and leaving our 
ports in our import trades considerably exceeded 
that required to lift our exports. Except for certain 


classes of export cargo requiring special conditions, 
such as unboxed motor vehicles, the shipping com- 
panies were able to provide for all cargo offering 
for export within a reasonable time after it became 





available. 
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AIR TRANSPORT AND THE TURBINE 


Discussions by the Royal Aeronautical 
Society earlier in the year revealed vividly 
the complexity of the problems raised for 
military and civil aviation by the coming of 
the gas turbine—problems so much more 
easily stated than solved. Whether civil 
aircraft are more economically operated 
by flying high or flying low is one of 
the questions long debated, and certainly 
those who first raised it could not have 
anticipated that any change in the type of 
engine employed could materially affect their 
conclusions. We realise now that the change 
from pistons to turbines—even with no 
alteration in the rest of the aircraft—can 
produce a very different balance sheet of 
the advantages and disadvantages of altitude. 
For each aircraft there is one angle of 
incidence of the wings giving the highest 
ratio of lift to drag. This angle does not 











change for any alteration in air density. 
Hence there will be the least resistance to 
overcome at all altitudes when this angle of 
incidence of the wings is maintained, and it 
follows that for a given total aircraft weight 
the drag force at the most economical speed 
will be the same at all altitudes, as will there- 
fore the mechanical work done in flying any 
given number of air-miles ; a conveniently 
simple conclusion. In this argument the type 
of engine used is not concerned, if we 
measure our outgoings solely in foot-pound 
units. 
Civil air lines, however, measure their 
expenditure, not in foot-pounds, but in 
pounds, shillings and pence; and it hap- 
pens that in making use of the latter 
form of measurement the type of engine 
is very much concerned. The reason why 
this should be so is that, whereas the 
piston engine consumes fuel at a rate 
proportional to its power, the jet propulsion 
turbine consumes it at a rate proportional to 
its thrust. The former will fly, say, 3000 air- 
miles at its economical cruising speed, with 
a roughly equal total fuel consumption at all 
heights ; but the jet turbine, balancing a con- 
stant aircraft drag by a constant thrust, will 
consume fuel at a nearly constant rate per 
hour, so that the higher the altitude and 
speed, the less the time taken and the less, 
therefore, the amount of fuel used in any 
flight. Hence, with turbine engines it is 
economical to fly high and fast ; whereas 
with piston engines the best speed seems to be 
about 250 m.p.h. If this is so, it is manifest 
that the coming of the turbine engine, 
whether in the form of the pure-jet or some 
airscrew-jet combination, must - seriously 
upset all civil time-tables as well as the 
present scale of fares. Admitting that the 
turbine will always show to advantage 
when flying high and fast, it is natural 
to inquire what must be the boundaries 
within which alone these considerations 
hold. If the speed is pushed up steadily 
is a régime reached in which the argu- 
ment must break down? The answer, 
no doubt, is that a limit may be expected 
somewhere between 500 and 600 m.p.h., 
beyond which speeds the conditions of flight 
become difficult not only because the drag 
rises so steeply, but because the change of 
air flow leads to movement of the centres of 
pressure of the aerodynamic surfaces, and to 
consequent disturbances—sometimes sudden 
—in the balance of the whole craft. But it 
will be agreed that speeds ranging up to 
500 or 600 m.p.h. offer ample scope to 
designers. 
As to the best altitude of flight with 
the new aircraft, it is early to hazard 
an opinion. Improvements in turbine engines 
are being made with great rapidity and no 
one can yet say what may be the effect of 
certain of them, such, for instance, as the 
addition of heat exchangers. But at present 
it seems that thrust does not fall so quickly 
as the air density, and that there will there- 
fore be a very wide range of altitudes from 
which to choose. It may be that 40,000ft. 
will prove a convenient height for travel, and 
aspeed of some 500 m.p.h. At that height 
and speed so rapid and frequent a service 
could be afforded for the air-minded public 
that there would be little call for exceed- 
ingly large or highly equipped aircraft ; 
even for the Atlantic crossing it may come 





of sleeping bunks, with all the extra weight 
and space they require, is really necessary, 
Pressure cabins there would certainly have 
to be, but the smaller the size of aircraft the 
more easily could they be provided. This 
country is leading in the design and pro. 
duction of turbine engines for aircraft, and 
it may well happen that it will be here in 
Britain that these new developments in civil 
flying will be first effectively tackled. Their 
advent must produce many changes in long. 
established practice, and as a result the rate 
of obsolescence of all existing air liners cannot 
fail to increase materially. 


Exports 

EVER since the manpower debate in the 
House of Commons early in the present year, 
Government spokesmen have been adjuring 
workmen in the shops to maintain and 
increase production, and exhorting firms and 
industries to increase the export trade of the 
country. Their arguments, long ago, carried 
conviction, at least to industrialists, if not 
so obviously to the workers. Engineers, we 
think, are probably now becoming as weary 
of learning that exports must be expanded 
by as much as 50 per cent., and possibly 
75 per cent. in volume as they became of being 
told, at the turn of the year, that research 
and development work must be expanded if 
competition abroad was to be met success- 
fully. For, in truth, it is now no longer 
exhortation that is required. Many, par- 
ticularly amongst the smaller firms that are 
being cajoled and directed to engage in over- 
seas trade, are without experience of its 
difficulties. It is encouragement and assist- 
ance that are required, rather than admonisb- 
ment, that pitfalls may be avoided and suit- 
able connections be built up abroad. Such 
@ monograph as that recently issued by the 
British Engineers’ Association, and reviewed 
on another page of this issue, is more likely 
to prove of value than all the oratory of 
Government spokesmen and officials. For, 
besides explaining in simple language how 
the need to increase exports has arisen, about 
one half of the little volume is devoted to 
export practice, the troubles that may beset 
the exporter and the sources through which 
assistance can be obtained. 
There is a natural tendency to assume when 
a target of exports 75 per cent. in volume 
above those of 1938 is mentioned that the 
increase will be spread evenly over the 
exporting industries. The B.E.A. mono- 
graph does well in pointing out that since 
“ certain industries, notably coal and textiles, 
cannot achieve a 75 per cent. increase, a 
correspondingly higher proportion, probably 
of the order of 100 per cent., will have to be 
provided by manufactured goods other than 
textiles.” Food, drink, and tobacco, which 
between them provided exports to the value 
of £36,000,000 out of a total of £471,000,000 
in 1938, are again industries unlikely to make 
any substantial contribution to the necessary 
increase. The bulk of new exports will 
clearly have to be provided by the engineer- 
ing industries of this country, and, although 
the larger firms with established connections 
abroad will no doubt be able very substan- 
tially to increase their production, other and 
smaller firms will have to be drawn into the 
export drive if the target is to be reached. 
For nearly half the national production of 
this country comes from firms employing 











to be questioned whether the provision 





fewer than 500 persons, and such small busi- 





di 
ti 
er 
80 
be 


th 


ey 
ex 
co 


of 
ex 
pr 


of 
tl 
di 
cl 
fe 








46 


ee 
— 


eight 
sary, 
have 
it the 
This 
pro. 
and 
re in 
civil 
"] leir 
long. 
rate 
nnot 


the 
year, 
ring 
and 
and 
the 
ried 
not 
, we 
‘ary 
ided 
ibly 
elng 
arch 
dif 
‘CSS. 
iger 
par- 
are 
ver- 
its 
ist- 
isb- 
nit - 
uch 
the 

ved 

of 
‘or, 

ow 

yut 

to 


ich 


I 


h 
18 


ie 


yf 
B 








JUNE 7, 1946 





THE ENGINEER 


523 








nesses find overseas trade a much less simple 
affair than do the larger well-established 
concerns. It might, indeed, be well for 
Government officials to recognise that in 
attempting to draw them into overseas trade 
they are asking them to do a somewhat 
unnatural thing. Small recently founded 
firms or those which sacrificed their markets 
during the war to the manufacture of muni- 
tions may well feel unwilling immediately to 
embark upon the hazards and to attempt the 
solution of the problems of export trade 
before they have gained or regained con- 
fidence in the saleability of their goods and 
the efficiency of their productive methods by 
renewed experience of the home market. 
The larger firms with well-established export 
connections seem to find few difficulties 
placed in their way by Government Depart- 
ments. We doubt whether many small firms 
would give so satisfactory an account of their 
dealings with officials. Yet it is particularly 
for the encouragement of small firms that the 
way of the would-be exporter should be 
smoothed, so that he can go out now when 
every market is calling for goods and gain 
experience in selling abroad while competitive 
conditions are favourable. 

In the short run there can be little doubt 
of this country’s ability to increase its 
exports up to the target level, provided the 
productivity of our manpower shows no 





permanent fall. For present restrictions 
upon exports are imposed, not by the reluct- 
ance of markets to absorb the goods, but by 
difficulties of changing over from war to 
peace production, shortages of manpower, 
and irregularity and scarcity of transport. 
In the longer run, however, less assurance 
can be felt of continued prosperity. Sooner 
or later competition. will develop again in the 
export markets. Exports of manufactured 
goods from this country amounted even in 
1938 to as much as one-fifth of world trade 
in such goods. Is there the slightest possi- 
bility that they could be expanded to, and 
maintained at, something approaching two- 
fifths, if world trade itself did not expand ? 
Much, clearly, depends here on the influence 
of international factors, such as the Bretton 
Woods Agreement. But the B.E.A. mono- 
graph points to the real answer, and one only 
likely to prove possible in a world freed from 
such trade and financial restrictions as 
afflicted the world between the wars. ‘In 
the long run, the only sound solution is to 
raise the standards of economically backward 
countries, thus automatically increasing the 
volume of world trade and at the same time 
diminishing the dangers of economic war- 
fare.’”’ Never before was the ultimate pros- 
perity of this country so intimately influenced 
by the necessity for international under- 
standing in undertaking such a task. 








Institution of Mechanical Engineers 
CONFERENCE ON MACHINABILITY 


No. Il—(Continued from page 502, May 31st) 


CuTTING CONDITIONS AND THEIR EFFECTS : 
MACHINABILITY IN RELATION TO ECONOMY 
OF PRODUCTION 
\ R. W. A. CARTER introduced the papers 
AW in Group ITT: Cutting Conditions and their 
Effects :—‘‘ The Effect of Speed, Feed, and 
Angle on Machinability,” by W. Whitworth 
Taylor ; ‘‘ Tool Materials,”’ by J. E. Attwood; 
“Cutting Fluids, Chipbreakers, &c.,’’ by 
W. A. Carter. Mr. L. Johnstone introduced 
the papers’ in Group IV: Machinability in 
Relation to Economy of Production :— 
“The Effect of Machinability on Heavy 
Engineering Production,” by G. M. Baker ; 
“The Effect of Machinability on Medium 
Engineering Production,” by L. Johnstone ; 
“ The Effect of Machinability on Light Engi- 
neering Production,” by P. C. Redwood. 

Mr. K. N. Mortensen said the Department 
of Munitions in Australia had investigated 
the performance of various cutting fluids 
during the war period, and the general con- 
clusions of the work could be summarised as 
follows :— 

First, experiments with a number of oils 
containing essentially the same sulphur- 
chlorine base, but blended with mineral oil 
to different viscosities, indicated the signi- 
ficance of viscosity and provided some evid- 
ence as to the effect of base concentration for 
a wide range of operations. The work had 
suggested that one base was satisfactory for a 
wide range of operations, but that the base 
concentration should perhaps be somewhat 
higher in threading and broaching than in 
other operations. That conclusion was con- 
sistent with statements in the literature. 

Secondly, the performance of cutting fluids 
in machining operations had been compared 
with friction measurements, using the 
Bowden-Leben machine. The results sug- 
gested that there was no general correlation. 








This might be due, in part at least, to the 
considerable difference in sliding speeds in 
the machining and friction tests. It was 
hoped that in the near future friction 
measurements would be carried out at sliding 
speeds comparable with the tool chip rubbing 
speed, but even under those conditions, 
friction measurements between sliding plane 
surfaces would probably not be fully indica- 
tive of friction at the tool chip interface. 
That would probably originate from the 
fact that the metal removal would lead to 
higher temperatures in the area of contact 
of the rubbing surfaces. 

It had been apparent in the discussion that 
the word “ machinability ’’ was used in a 
variety of senses, which perhaps had led to 
a little difficulty in reaching a common basis. 
There seemed to be two schools of thought. 
There were those who defined machinability 
in terms of work of removal, and those who 
thought of it as a measure of ease of produc- 
tion and as being assessed by tool life, finish, 
and power consumption. He did not wish to 
discuss the relative merits of those various 
definitions, but would point out that the 
work done in metal removal was not neces- 
sarily indicative of ease of production. If 
the work done was the determining quality, 
then it would be of advantage to increase the 
proportion of friction-reducing bases: in 
cutting oils, in order to reduce the tool chip 
friction; but there was evidence that the 
tool life could be very low in some operations 
where there was complete elimination of 
build-up, due to the use of an excessive pro- 
portion of an active base. 

Dr. T. Tabor considered that the search 
for a good extreme pressure lubricant, the 
sort of thing that could be used to reduce the 
friction between the nose of the tool and the 
work, resolved itself largely into a search for 


a boundary lubricant which operated effec- 
tively at high temperatures, and, of course, 
if that lubricant also acted as a coolant, 
so much the better, not only because it kept 
the work cooler but because at lower tem- 
peratures the lubricant had a better chance 
of being effective. One approach therefore 
in looking for a cutting oil—#.e., an oil that 
would help to reduce the friction between the 
nost of the tool and the work—was to investi- 
gate its boundary lubricating properties at 
high temperatures and loads. 

Mr. Radcliffe said, with regard to the need 
for the pooling of ideas on machinability in 
general, it was clear that the peripheral 
speeds used varied greatly from firm to firm ; 
some preferred high speed with a light cut, 
while others used a slow speed and a heavy 
cut. The surface effect on the machined part 
would vary considerably according to the 
practice followed. This was an aspect of 
machining which clearly needed further 
investigation. The point was referred to in’ 
the paper by Mr. Whitworth Taylor. It had 
been argued that with similar higher-grade 
steels there came a time when the cutting 
tool became the determining factor, and it 
might be that higher grades of cutting tools 
would be required. 

One of the advantages to be gained from 
standardised test specimens for machin- 
ability seemed to be that if the tests were 
carried out by some approved test house, the 
comparative tests should then have a very 
real vaiue on which the manufacturers could 
rely. If on using a new material the manu- 
facturer obtained very different results from 
the official tests, it would not be unreasonable 
to suggest that he should review his machin- 
ing methods to see whether they were in line 
with modern developments in technique. A 
review of cutting tools seemed to be a natural 
corollary to the tests on machined specimens, 
and the views of people with such specialised 
experience and knowledge should prove 
extremely valuable. 

On the introduction of a new material it 
would be useful to have a brief statement on 
the reasons for its creation. With such 
explanatory notes accompanying a new 
specification, both the designer and the 
machinist would be in a better position to 
judge of the desirability of having yet another 
new material to add to the already big list 
which they possessed. 

Dr. David Clayton, dealing with cutting 
fluids, referred to Mr. Carter’s statement that 
temperatures should be maintained at mini- 
mum values, and said that, while that was 
usually the case, he was not at all sure that 
it should not be emphasised that there were 
many instances where it should not be, and 
where increase of temperature was an advan- 
tage. He felt that the works laboratories 
could often help the machine shop by finding 
out, from the properties of a metal, which was 
the best temperature at which to work. 

Mr. W. B. Wagge thought that the papers 
which had been presented to the conference 
were good, but he did not think for a moment 
that they summarised. even to a small degree 
the total extent of the knowledge available 
on the peculiar problem of machinability. 
Moreover, there appeared to be a good deal 
of confusion over the true definition of the 
word ‘ machinability.”’ In his opinion, it 
should be divided into two sections, in the 
first of which he was particularly interested, 
namely (i) the characteristics of metal when 
subjected to machining, and (ii) the art of 
machining. The art of machining was some- 
thing which should be inherent in every 
machine shop, but it did not appear to be so. 

His personal connection with machinability 
was in connection with the problem of assess- 
ing the characteristics of material that made 








it capable of being machined. In that con- 
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nection, he had himself been through most 


of the techniques described in the papers, 


and, on the whole, he thought that each and 
every technique, if properly interpreted— 


and he would underline those words—did 
mean a great deal. He believed that it was 
possible to assess one characteristic, and, by 
a logical application of work which had been 
done by many experimenters over many 
years, to deduce what would happen under 
varying machining conditions. His own 
opinion was that if one did a cutting speed 
tool life test, and from the usual relation- 
ship, which was well known, estimated a 
constant which seemed to be reasonably con- 
stant within normal ranges of cutting speed 
as usually employed in a machine shop, then 
that constant could be called a machinability 
constant for the material under examination. 
He thought that such a test covered the 
variables in the formula of Arnold and 
Hankins. In measuring tool life one took 
into account the frictional wear at the surface 
of the tool. The unfortunate thing was that 
it took such a long time to do a cutting speed 
tool life test. 

Dr. G. Schlesinger suggested that the 
Institution, together with the British 
Standards Institution, should standardise 
all the cutting angles—there were seven for 
a single-point tool—and the nose, to enable 
comparable machinability tests to be done 
all over the country and perhaps all over the 
world. If those tools were not standardised 
the work done would not be comparable and 
could not be made use of. Altogether, there 
were eight variables, and the B.S8.I. ought to 
standardise the angles in question for the 
purpose of measuring machinability. If 
that were done, the tool would be standard- 
ised. His conclusion was that machinability 
had nothing to do with cutting speed and 
nothing to do with tensile strength and hard- 
ness, though there were some relations 
between them. Machinability had to be 
tested by machining processes, and could be 
done quite simply. 

Professor R. N. Arnold (Member) re- 
marked that he would like to pay a tribute 
to the work of Schwerd. A great deal had 
been said about Ernst and Merchant, but 
they came on the scene much later than 
Schwerd, and Schwerd’s high-speed photo- 
graphy had more or less told them the answer. 
Looking back into history, it would be found 
that in the year 1881, before the Royal 
Society, a Mr. Malloch predicted precisely 
what Merchant specified sixty or seventy 
years later. It was undesirable to give credit 
too soon to research workers in the field at 
the moment ; there were drawings showing 
precisely the shear planes in the “ Proceed- 
ings ” of the Royal Society for 1881. 

With regard to the elusive factor of 
machinability, in spite of all that had been 
said, he thought that they were chasing a 
hare and could never catch it. There was no 
such thing as a machinability factor, because 
it depended on the ideal conditions. If he 
were told that.a steel had a machinability 
factor of 20, compared with 100 for a standard 
steel, it meant only that it had a factor of 
20 if he used the best conditions possible, 
but if he did not know those best conditions 
it might take him a year to find them. That 
was why the results of the tests referred to 
earlier that day showed such a variety of 
answers. 

Mr. F. E. Robinson asked whether the 
conference had a really clear idea of what 
engineers meant by machinability. Were 
they defining machinability as the art of 
removing large quantities of metal with 
minimum tool wear, or were they regarding 
machinability as the removal of large quan- 
tities of material with a high-class engineering 


finishing. Dr. Sykes had stated very defi- 


a necessary factor of good machinability. 
That might be the case under certain condi- 
tions, but it might happen with a soft 
annealed steel one got a far worse finish and 
no greater production than with the same 
steel which had been normalised before 
machining. It was a pity that more had not 
been said at the conference from the point of 
view of the metallurgist, from whom he 
would like an explanation as to why, when 
one received batches of steel from different 
makers, and sometimes even from the same 
maker, which were the same within a very 
close analysis, and they were machined in the 
form of bars, properly heat treated and 
ground accurately with milling cutters, one 
obtained an entirely different machine finish 
in different cases. 








Literature 


Flour Milling. By J. F. Lockwoop. Liver- 
pool, 1945. The Northern Publishing 
Company, Ltd. Price 25s. 
It is safe to say that the ordinary consumer 
of bread and pastry knows next to nothing 
about the manner of production of the flour 
from which they are made. If asked, he 
would probably say the dried wheat is 
ground to powder between millstones ; or if 
he happened to be more up to date, between 
steel rollers. He might, if pressed, reveal 
some slight ideas about sorting and cleaning 
and might, in the light of recent events, add 
a few vague expressions about the production 
of bread of varying tints between white and 
black. To such a one Mr. Lockwood’s book 
would come asa revelation. He might chance 
to open at page thirty-five and find facing 
him what is described as “a diagram of a 
simple flour mill of small capacity,” and be 
at once struck by the astounding fact that 
in this small and simple mill there are at least 
thirty separate devices or machines, some of 
great precision, and that the raw wheat has 
to pass through them all before it is delivered 
as flour. 

Mr. Lockwood is the head of the milling 
business of Henry Simon, Ltd., which makes 
all the machines and appliances required in 
modern flour milling practice. In this 
thorough book he describes each machine or 
appliance in detail, with excellent drawings, 
and discusses the technical points that call 
for particular attention, and they are not 
few, for flour milling is both a science and an 
art of extreme accuracy. One cannot 
imagine a more complete work and it is 
safe to say that for long it will remain 
the standard book on the subject. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 





ENGINEERING NOMENCLATURE 


Smr,—The recent correspondence on the 
above subject has interested me very much. 
Although J do not see a great deal of advantage 
in Mr. C. V. McNaught’s proposal to substitute 
letters of the Greek alphabet for pounds per 
square inch in place of the usual abbreviations, 


had been devoted to getting a high-class 
machine finish to the elimination of hand 


nitely that low ductility and low hardness was 








the use of Greek letters in textbooks is mere 
affectation, and that they are put there to 
impress the reader with the author’s clever. 
ness. 

Although this is only a surmise, the use 
originated long ago of giving certain quantities 
in continual use a distinctive sign, e.g., 7 (pi) 
and ¢ (epsilon) have been in use for at least 
a century for the two incommensurable numbers 
3:14159.... and 2-71828.... (the base of 
Naperian logarithms), and I feel sure that on 
reflection Mr. Bower will agree that it is much 
easier to talk about pi and epsilon than the 
quantities these numbers actually are. Again, 
the letter 4 (mu) had been used respectively in 
mechanical engineering for the coefficient of 
friction and in electrical engineering for per. 
meability, for about seventy-five years, so that 
no one would seriously suggest making a 
change. 

If one peruses any comprehensive treatise on 
the various branches of engineering one is soon 
convinced that there are not enough letters of 
our own alphabet to go round, and as recourse 
must be had to additional symbols, what is more 
obvious than to use those of another alphabet 
different from our own. Although T have never 
had a single lesson in Greek, I never found any 
great difficulty in picking up the more commonly 
used letters. In one’s early studies one comes 
across a few at a time and easily assimilates 
them. 

That great teacher, Silvanus Thompson, used 
the Greek letters freely in his treatises on 
** Dynamo-Electric Machinery ”’ and “ Alterna- 
ting Currents ” for the reasons given above, and 
no one who knew him could accuse him of 
affectation. If Mr. Bower is in any doubt on 
that point, let him read Thompsons’ ** Calculus 
Made Easy,” which caused quite a storm in a 
tea-cup in the mathematical world on its first 
appearance, when I was a Finsbury student. 

At the risk of labouring the point, surely the 
British Standards Committee on the use of 
symbols could not be accused of affectation. 
J. F. Perrin. 
Carlisle, Cumberland, 
June 3rd, 








** Exports ” 


THERE was issued recently by the British 


Engineers Association a monograph pre- 
pared by its Expert Committee, entitled 
‘** Exports.” This work is divided into two 


parts, the earlier of which reviews the economic 
background of the need substantially to increase 
the exports from this country, deals with the 
economic position in the pre-war years, and 
the effects of the war and of lease-lend and 
reciprocal aid. The American agreement and 
Bretton Woods and their effects on British 
economy are briefly and simply recorded before 
the methods by which an export target of 
seventy-five per cent. in excess by volume of 
1938 exports is to be reached are considered. 
The second part of the monograph is concerned 
with export practice, and is designed to aid 
firms in particular entering for the first time 
upon overseas trade. It describes the special 
features of overseas markets, and has something 
to say regarding costing for overseas trade. 
Representation abroad is considered, and 
warnings are given regarding the possibility of 
placing business in unsuitable hands, export 
sales methods find a place, procedure in export- 
ing is described and advice is offered upon 
advertising and sales literature. Finally, 
several pages are devoted to Government and 
other services available to help the exporter. 
It is hoped that this monograph will not only 
be of assistance to directors and overseas sales 
staffs, but that by reaching foremen and other 
such executives, it will help them to understand 
the problems involved and the need for certain 
changes in works organisation when export 
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Research on Internal 
Combustion Prime Movers* 
By JAMES CALDERWOOD, M.S8c.t 
(Continued from page 507, May 31st) 


As mentioned, the combined unit working on 
the semi-closed cycle has not yet been tested as 
a complete plant, but a test turbine and its com- 
pustion chamber are shown in Fig. 18. Fig. 19 
shows the rotor of the turbine and Fig. 20 illus- 
trates a section of the blading after the turbine 
had been in service. 

Not the least important part of the com- 
bustion turbine research was the work done in 
the aerodynamic and metallurgical and material 
testing laboratories. It is not possible within 
the scope of the paper to give any detailed 





18--—Test Turbine and Combustion Chamber 


Fic. 


account of the very extensive work that was 
done in the laboratories, but a particularly 
interesting theory of flow through blade grids, 
developed by Dr. Traupel in conjunction with 
the laboratory work on aerodynamics, was 
published as an appendix to the original paperf. 
The work in the aerodynamics laboratory was 
mainly concentrated on the blade shapes and 
the flow through blade grids of turbines and 
rotary blowers. The flow through blade grids 
and round blades was studied in a small tank 
about. 10m. long, the model being towed in 
the same manner as a ship model and the flow 
being examined by coloured powder spread on 
the water. In some of the tests the model was 
stationary and the water was pumped past it, 
this being more convenient for certain observa- 
tions. Further tests on flow of gases past 
blade grids were carried out in a wind tunnel, it 
being found that, while the fluid follows the 
same form of streamline, whether water or air 
is used, certain observations could best be made 
in water and others in air. The size of model 
in each case must, of course, be such as to give 
comparable conditions of flow. In the aero- 
dynamics laboratory complete single-stage tur- 
bines and blowers developed from the flow 
experiments were also tested, working with 
pressure air, their efficiency being determined 
by a brake measurement of power output or 
input. The blades of these single-stage test 
turbines were made of wood and manufactured 
in a special copying-milling machine developed 
for the purpose. In this way it was possible to 
make and test new blade forms quickly so that 
many more tests could be carried out than 





* North-East Coast Institution of Shipbuilders and 
Engineers, 

t Sulzer Bros., (London), Ltd. 
{ Not Reproduced.—Ed., THE ENGINEER. 


would have been possible with turbines or 
blowers having metal blades. 

By this detailed investigation of blade shape 
and distribution it was possible to make sub- 
stantial improvements in turbine and com- 
pressor efficiency. This for the combustion 
turbine is a matter of primary importance, as 
1 per cent. increase of the turbine and com- 
pressor efficiency gives about 3 per cent. 
increased thermal efficiency to the complete 
combustion turbine plant, and a corresponding 
reduction in the size and cost of the plant for a 
given output. 

As has already been mentioned, one of the 
main problems of the combustion turbine is 
that of suitable material for blades and rotors. 
As was shown in the curve Fig. 1, the lowest 
temperature at which the combustion turbine 
shows to advantage in efficiency is about 
1200 deg. Fah. There is, of course, some 
pressure and temperature drop before the 
gases come into contact with the first row of 
blades and with the rotor body, but, on the 
other hand, if the designed working temperature 
is 1200 deg. Fah., some margin must be allowed 
above this figure. It is therefore safer to assume 
that the hottest part of the blading and of the 
rotor body will be subject to this temperature 
and not to make allowance for the temperature 
drop in the fixed blades before the first rotating 
blades. We must then find a material which 
will withstand the stresses arising in the rotor 
and blades at a temperature of at least 1200 deg. 
Fah. and for a period of at least 100,000 hours. 
It must: also be possible to forge the material 
in the sizes and shapes required for these parts. 
As the working temperature is approaching the 
normal forging temperatures of steel, this latter 
requirement is the more difficult to meet. 

Much research work has been done on 
““ereep’’ and many papers published on the 
subject, but in general such work has related 





any hope of finding a means of predicting, after 
tests of reasonable length, the behaviour of 
steel or other materials when stressed at high 
temperatures throughout the life of a marine 
turbine. 

The complete investigation made by Dr. W. 
Siegfried is much too long to be included in the 
paper, but it has been published in the “‘ Sulzer 
Technical Reviews,” No. 1, 1943, and No. 1, 
1945. A brief summary of this research may, 
however, be of interest. 

It it now well established that steels subject 
to protracted loading at high temperature 
suffer from a form of embrittlement. At these 
temperatures we meet phenomena which cannot 
be forecast from our knowledge of “ yield” at 
room temperature. It is often assumed that 
stress concentrations resulting from notches is 
not dangerous at high temperatures, as they 
are reduced by the process of creep. Investiga- 
tion has shown that after loading at high 
temperatures for a period of several months 
brittle intercrystalline fractures occur, and 
there is a rapid drop in the strength of the 
notched bar, probably caused by the same 
internal process as gives rise to the inter- 
crystalline fractures which occur in both smooth 
and notched bars. It is known that similar 
phenomena occur with non-ferrous metals and 
in particular that an alloy of 94 per cent tin, 
6 per cent. cadmium, shows under load at room 
temperature exactly the same phenomena as do 
steels at high temperature. 

The mechanics of this process of embrittle- 
ment was studied at length on these  tin- 
cadmium alloys, as this enabled the investiga- 
tion to be made with small loads and without 
heating apparatus. The alloy was tested both 
in the cold-drawn state and in the heat-treated 
condition. Sustained rupture load tests were 
made with smooth and notched bars, the latter 





with various notch forms. A first series of 

















Fic. 19—Turbine Rotor 


to relatively short term tests, even 1000 hours 
being exceptional. It is very generally assumed 
that creep will continue at the same rate as 
on a short-term test, so that all that is required 
is that the rate of creep at the working tempera- 
ture should be such that the total creep in the 
life of the job will not exceed certain definite 
limits. There, is however, another character- 
istic to long-time loading, namely, that, 
depending on the length of time the load is 
applied, the strength of the material decreases. 
A particular difficulty is that when steel is 
subject to load at high temperature for a long 
period it will eventually break without marked 
deformation, i.e., without the necking that 
occurs in the usual tensile test to destruction. 
Until recently it was common practice to deter- 
mine the safe load for steel at high temperature 
by a rupture test similar to that normally made 
at room temperature. Such a test is, however, 
of little value at high temperatures, when the 
time factor enters the problem and steel may 
fracture after a number of hours of loading at 
a stress far below that which will be required for 
fracture in the few seconds needed for the 
normal tensile test. Certain steels, for example, 
artificially aged mild steel, show this same 
property at normal temperatures. It was felt 
that a thorough examination of this subject 











in the laboratory was required if there was to be 





tests established the relationship between the 
elongation of smooth bars and the embrittle- 
ment of notched bars. In a second series of 
tests sustained rupture load tests were carried 
out with twelve different forms of notch to 
establish the relation between notch form and 
embrittlement. 

Subsequently tests were carried out on steels. 
A complete series of tests were made on two 
austenitic steels, namely, 30 per cent. Ni, 
15 per cent. Cr.; and 12 per cent. Ni, 15 per cent. 
Cr. at a temperature of 1200 deg. Fah. With 
both steels two different heat treatments were 
tried. One heat treatment gave segregated 
structural constituents in super-saturated solu- 
tion, the other consisted of special method of 
annealing to secure a stabilised structure. 
Sustained load rupture tests were carried out 
on smooth and notched bars and it was found 
that these tests on smooth bars alone can throw 
considerable light on the embrittlement pro- 
perties of the material. 

As a result of these tests the conclusion was 
reached that the admissible sustained load 
stress on constructional materials can only be 
determined after sustained load tests of several 
thousand hours’ duration. On the other hand, 
qualitative data on the behaviour of steels at 
high temperatures can be obtained by sustained 
load rupture tests of short duration on smooth 
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bars, in which the reduction in area and the 
elongation are measured in the same way as in 
the normal short-time tensile test. The pro- 
portional elongation and the neck elongation 
are then calculated and the ratio of local to 
proportional elongation provides a standard for 
the cohesion of the steel under test. This test 
is, however, only of value when the structure 
of the steel is stable, and this stability of 
structure must also be determined before these 
tests are accepted as a guide to the suitability 
of any particular steel. 

It was evident that the further development 
of the combustion turbine was largely dependent 
on the facilities available for creep and sustained 
load rupture tests, and it was decided to develop 
a machine in which a large number of specimens 
could be tested simultaneously. The first 
machine of this type is now in operation. It 
accommodates one hundred specimens. The 
load on each can be adjusted between a few 
pounds and several tons by means of a hand 
wheel on the control table. The load and the 
period for which it is applied is continuously 
recorded. An optical measuring device is 
fitted to determine the elongation of each 
specimen without removing it from the 
machine. Any specimen can be removed or a 
new test piece put in place without inter- 
ruption of the other tests. It is hoped that 





Fic. 20—Portion 


of Turbine Blading 


with this machine the work on sustained load 
fractures can be extended to cover a wide 
variety of steels and that in this way improve- 
ments in steel will find their way fully tested 
into the construction of the combustion turbine 
in the shortest possible period of time. 

This laboratory work in conjunction with the 
full-scale tests on combustion turbines and the 
various parts of the equipment required for the 
cycle shown in Fig. 16 has brought the develop- 
ment to the stage where it can be reliably pre- 
dicted that on the combined plant the effi- 
ciency will fall within the limits of the com- 
bustion turbine efficiency curve shown in 
Fig. 1. Further, it is reasonably certain that a 
steel can be obtained suitable for rotor and 
blades working continuously at 1200 deg. Fah. 
or possibly higher. In this connection it may 
be well to mention that many other steels that 
have been examined would withstand higher 
stresses or temperatures for some hundreds of 
hours, but were liable to failure due to embrittle- 
ment after periods which would represent only 
a few months of service in a marine in- 
stallation. 

It is hoped that an opportunity may be 
available before long to try this turbine out in 
regular marine service, as it is realised that only 
service in a ship at sea can finally prove its 
suitability for marine use. In the meantime 
work is proceeding on the construction of a com- 


with its necessary equipment, and it is hoped 
that this will be ready for tests before the end 
of this year. 


CONCLUSIONS 


The following summarises the work that has 
been done :— 

It has been shown that very high rates of 
pressure charging can be carried with safety on 
two-stroke engines coupled to exhaust gas 
turbines, and as a result prime movers of very 
compact size and low weight have been 
developed. These should after service tests 
provide a reliable and economic power unit 
for moderate powers, 7.e., 1500 B.H.P. to 
5000 B.H.P. 

The power gas process with free piston power 
gas generator and with the exhaust turbine 
developing the useful work has been thoroughly 
tried out with very good results. It has not, 
however, been found to have such marked 
advantages as to be likely to hold its own in 
competition with the combustion turbine in 
view of the rapid development and future 
promise of the latter. The power gas turbine 
is therefore a type of plant only likely to come 
into use to a limited extent for any special 
application for which its characteristics are 
specially suited. It has,. however, served as a 
useful step in the study of turbines working 
with gas at high temperatures and relatively 
high pressure. 
A combustion turbine has been developed 
with a cycle particularly suited to marine 
requirements and offering the immediate possi- 
bility of an efficiency of at least 32 per cent. 
(0-45lb. of oil per B.H.P.-hour), combined 
with a very flat consumption/load characteristic 
curve. This turbine is primarily suited for 
powers at 6000 B.H.P. or higher on each shaft, 
and so éan be considered as complementary to, 
rather than competing with, the highly pressure- 
charged two-stroke engine. 
It is not for a moment suggested that these 
new developments can immediately be applied 
universally for marine propulsion. Although 
all have been well tested on the test bed and, 
where necessary, in the laboratory, it is fully 
realised that they cannot be generally adopted 
until they have been tried out in actual marine 
service. While these developments hold great 
promise for the future, it must be some years 
before they can be widely adopted in place of 
existing and tried marine propelling engines ; 
in fact it may be recorded that while this 
development has been under way, every effort 
has, at the same time, been made to improve 
and simplify the design of standard types of 
slow and medium-speed reciprocating heavy oil 
engines. 
Finally, the author wishes to thank Sulzer 
Brothers, Ltd., Winterthur, for permission to 
publish the information contained in the paper, 
and many members of the firm’s staff, who 
cannot be named individually, who have 
carried out the research described and have 
given every assistance to the author in collecting 
the information and putting it into the form in 
which it is here presented. 








The International Control of 
Atomic Energy 


Tue Atomic Scientists’ Association, a newly- 
formed body of British nuclear and atomic 
scientists, has prepared a memorandum on the 
international control of atomic energy for sub- 
mission to the Atomic Energy Commission of 
the United Nations Organisation. The memo- 
randum stresses the urgent importance of 
securing early international agreement for an 
effective system of international control of 
atomic energy based on the principle that all 
production of the material essential for the 
manufacture of the atomic bomb should be 
carried out under the direction of an inter- 
national authority responsible to the United 
Nations Organisation. It takes the view that 
the inspection scheme that would be required 





In its main lines the recommendations made 
follow closely those made by the Acheson Com. 
mittee of the United States State Department, 
In their memorandum to the U.N.O. the British 
scientists also recommend that existing secrecy 
rules be lifted, starting forthwith with the 
release of all basic scientific information and 
that eventually all research and development 
be carried on freely and openly with a duty to 
report to U.N.O. any significant results, which 
will, in general, also be published. 

In fuller detail the Association’s 
mendations are as follows :— 


recom. 


(a) That an attempt be made immediately to 
obtain an international agreement by which the 
use of atomic energy, the distribution of the 
essentiai raw materials for it, and the erection 
and operation of plants designed to, or capable 
of producing active materials would be strictly 
controlled by the United Nations Organisation, 


(6) That this control be implemented by a 
system of inspection which would give in. 
spectors appointed on behalf of U.N.O. the 
right of access to any place, plant, or institution 
in any country for the purpose of ascertaining 
that there exist no sources of supply, plants, or 
installations for atomic energy, other than 
those approved by U.N.O. 


(c) That all major sources of raw materials 
and all major production plants be handed over 
to U.N.O. and be operated (possibly by national 
contractors) under international management 
boards responsible to U.N.O. and guarded by 
men also responsible to and appointed by 
U.N.O. 

(d) The United Nations Atomic Energy 
Commission should undertake the construction 
and operation of new large-scale plants for the 
production of fissionable material. These 
plants should be so distributed throughout the 
world as to ensure that if any nation should 
seize control of the plants operating in the area 
in which its own armed forces are predominant 
the remainder of the United Nations would 


jointly possess an overwhelming superiority 


in the production of fissionable material. 


(e) That. the disposal of active materials 
produced in such plants and the research, 


development, and production of atomic explo- 
sives be reserved to U.N.O. and that any bombs 
made in that way, or the bombs made prior to 
the operation of this scheme, be kept in stores 
distributed throughout the world and operated 
as described under (c). 


This does not imply that the signatories 


regard the atomic bomb as a desirable or suit- 
able weapon for carrying out the policing 
functions of the U.N.O. 
of world apprehension, however, it seems neces- 
sary that atomic bombs should be produced and 
controlled by an international authority to 
prevent any ill-disposed nation holding the 
threat of atomic warfare over the peace-loving 
nations 
control authority is functioning effectively, it 
should be possible to envisage the cessation of 
the production of atomic weapons and the 
destruction of existing stocks. 
sive could then be used for peaceful purposes 
only. 


In the present state 


of the world. When, however, the 


Atomic explo- 


(f) That as the scheme described above 


becomes effective, the existing secrecy rules 
be lifted, starting forthwith with the release of 
all basic 
eventually all research and development be 
carried on freely and openly, with a duty to 
report to U.N.O. any significant results, which 
will, in general, also be published. 


scientific information, and_ that 


(g) That the free movement and interchange 


of all scientists, including those working on 
atomic energy, be permitted and encouraged 
to the fullest extent. 


(h) In the implementing of the above pro- 


posals the Association is impressed with the 
feasibility of the recommendation: made in the 
Acheson Report of the division of atomic energy 
activities 
activities and considers that an approach of this 
kind gives promise of an effective control of 
atomic energy developments, together with 
a minimum 


into “safe” and “dangerous” 


encroachment on the national 





to implement this proposal is technically 
Ss 





paratively large combustion turbine complete 


practicable. 


overeign rights of the nations. 
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Marine Radar Equipment 





AN interesting marine radar equipment was 
displayed recently, at an exhibition held at the 
Exhibition Centre, Leicester Square, London, to 
demonstrate navigational aids manufactured 
by Marconi’s Wireless Telegraph Company, 
Ltd., Chelmsford College, Arbour Lane, Chelms- 
ford, Essex, together with some of the products 
of Marconi Instruments Ltd., St. Albans, Herts. 

This radar equipment, illustrated herewith, 
is a prototype model, not yet in production, and 
consists essentially of two units. An upper unit, 
mounted above the wheelhouse, chartroom or 
other suitable site, is electrically connected to 

















AERIAL UNIT—PROTOTYPE MODEL 


a lower unit placed in the chartroom. In addi- 
tion a motor alternator set is installed in the 
most convenient place, to operate from the 
ship’s mains, and to deliver 1000-cycle A.C. 
supply to the equipment. The upper unit, as 
illustrated, is substantially built, mounted in 
gymbals, and contains the aerial, magnetron, 
transmitter and modulator, together with the 
receiver and first stages of amplification. This 
unit is approximately 48 inches high by 24 inches 
wide by 24 inches long, with an aerial sweep of 


lay-out of the control panels will be rearranged, 
and the display unit will be 4ft. 6in. high, and 
will occupy a mounting area of 18 inches square. 

It will be observed that the high-frequency 
circuits are isolated in the upper unit, the 
aerial of which rotates synchronously with the 
magnetic field of the P.P.I.; all complications 
inherent in the use of long runs of wave guide 
with slip couplings are avoided, and the only 
connection between the lower and upper units 
consists of a multi-core cable. 

A brief quotation from the performance 
specification indicates that the apparatus has 
a useful range of twenty miles for objects 
presenting a moderate area at a height of more 
than 100 feet above sea level. With smaller 
objects the range is reduced to ten miles for 
ships exceeding 7000 tons, four miles for buoys 
fitted with corner reflectors, and one to two 
miles for small marker beacons, while the mini- 
mum range of the set is approximately 150 feet. 
It is claimed that ranges can be read accurately 
to -+- 50 feet on the minimum range scale, and on 
longer ranges the attainable accuracy is + 24 per 
cent. of the maximum range on the particular 
scale in use. Range discrimination is such 
that the two objects on the same bearing can 
be distinguished separately if they are more 
than 200 feet apart. Bearings on objects at the 
maximum range of the scale in use are accurate 
to 1 degree. On objects appearing nearer the 
centre of the display the accuracy is somewhat 
reduced, but the centre of the display can be 
“expanded ”’ so that all images move radially 
outwards approximately half an inch, to assist 
in taking bearings at very close range. The 
equipment will discriminate between the bear- 
ings of two objects at the same range if they 
are more than 200 feet apart and subtend an 
angle of more than 3 degrees. 

A 9in. diameter cathode-ray tube gives an 
8in. diameter display which can be viewed 
directly or can be used with a mirror attachment 
to present the display in alignment with a chart. 
Three range scales are normally provided, 1.e., 
1: 20,000, 1: 100,000, and 1: 400,000, corres- 
ponding to maximum ranges on the display of 
10 cables, 5 miles, and 20 miles, respectively. 
It is possible, when using the chart alignment 
method of viewing, to adjust the display scale 
to suit the chart, and in this instance the largest 
scale obtainable is approximately 1: 12,500. 
Ranges can be estimated with the help of a 
series of circular traces on the tube at suitable 





range intervals, while a more accurate deter- 
mination can be made 
with the help of a‘sep- 











arate circular trace 
whose radius can be 
varied by a calibrated 
hand control until the 
circle intersects any 
object displayed. <A 
simple performance 
check is incorporated in 
the set to ensure that 
the operator can readily 
ascertain whether power 
is being radiated cor- 
rectly. 

In_ operation, the 
makers state that com- 
pass interference can be 
avoided by mounting 
the display unit not less 
than 6ft. from the mag- 
netic compass, while 
the aerial unit and 
motor generator set 
should be installed fat 
least 10ft. from the 








DISPLAY UNIT—PROTOTYPE 


5ft. diameter; it is designed to withstand a 
100-knot gale, and to rotate normally in a 
70-knot gale. The lower unit, shown in the 
accompanying engraving, contains the display 
system which takes the form of a P.P.I., giving 
a true plan radius of 4 inches. In addition, the 
lower unit houses the further amplification 
stages, range calibration, power generating 
equipment &c. 

Referring to the illustration, it should be 
noted that, in future production models, the 





MODEL 


compass ; the optimum 
height for the aerial 
unit is at 35ft. to 45ft. 
above 
A heater, consuming 100 watts from the 
ship’s mains, is fitted inside the aerial unit to 
prevent condensation when the set is not in use, 
and a small motor-driven fan can be switched on 
inside the unit during standby periods. 








THE BoarD OF TRADE has opened a Production 
Efficiency Office at Waterloo House, Waterloo 


the water line. |. 





Electric Lighting for Marine 
Buoys and Beacons 


WaRTIME conditions afforded considerable 
scope for the extended use of remote control for 
lighting installations, and a recent visit to the 
works of Londex, Ltd., 207, Anerley Road, 
London, S8.E.20, disclosed some of the interest- 
ing developments made by this firm in the 
lighting of marine buoys and beacons. 

In the early days of the war an urgent demand 
arose for providing seadromes with landing 
lights that could be switched off at a moment’s 
notice to prevent hostile aircraft from locating 
our seadrome bases. As the first step, buoys 
were provided with electric lamps fed by steel- 
clad, nickel-iron accumulators, fitted in the 
body of the buoy ; these lamps were controlled 
by an automatic flasher giving any desired 
flashing characteristic, and they could be 
switched on and off by patrolling motor 
launches. At this stage Londex, Ltd., were 
given the task of developing for the Ministry 
of Aircraft Production a system whereby buoy 
lights at sea could be remotely controlled from 
the shore without the use of pilot cables or radio 
signals, which might convey information to the 
enemy. This problem was approached by 
passing minute electric currents through the 
water in the form of a series of pulses which 
could be amplified in each buoy and so use to 
actuate the lamps. 

Preliminary tests in a swimming pool at 
Millbank were followed by further experimental 
work in a small laboratory at Poole Harbour, 
and culminated in the production of a satis- 
factory equipment. It was found that two 
electrodes submerged near the shore, spaced 
approximately a quarter of a mile apart and 
supplied with 1 kW to 3 kW at 50 cycles were 
capable of ionising the water over an area of 
about 25 square miles. The flare paths to be 
controlled consist of a number of buoys, each 
of which is fitted with an accumulator-fed lamp, 
a selector switch and amplifier, and a system of 
receiving electrodes. These electrodes are 
disposed in the base of the buoy and are arranged 
to pick ‘up pulse signals from the transmitter 
electrodes installed near the shore. The 
received signals are amplified from a strength 
of about 20 micro-volts up to 6 volts, which is 
sufficient to actuate the selector switch which 
controls the lamp. By means of the selector 
switches a number of independent flare paths 
can be jointly controlled from a single shore 
station. For example, the selector switches can 
be made to close their main contacts in response 
to one, two, or three single pulses. Then by 
transmitting the selected signal (single, two, or 
three-pulse) only the appropriate group of 
buoys will respond ; the selector switches have 
a time-delay characteristic to ensure discrimina- 
tory response. The three receiving electrodes 
are fitted in the base of the buoys, spaced in 
triangular fashion, so that irrespective of the 
attitude of the buoy, no “blind spot” can 
exist. A shroud in the base of the buoy protects 
the electrodes from accidental mechanical 
damage. 

Other Londex products in this field include 
deep draught buoys with four accumulators and 
fixed white filament light; shallow draught 
buoys with two accumulators and red neon 
flashing light; and an electric lantern fitted 
with a 100 mm. lens and filament lamp (for 
white, red, and green light) complete with 
electric flasher and automatic, light-sensitive, 
night /day switch. 








An Electro-Hydraulic 
Cross-Cut Saw 


A new fully automatic cross-cut sawing 
machine, designed for high-speed production 
combined with rapid and simple adjustment, 
has now been added to the range of wood- 
working machines made by Wadkin, Ltd., of 
Leicester. Two important features of the new 
machine are that the operator has both hands 
free to handle the stock, and the power or 





Street, Birmingham. 





cutting stroke is quickly variable both for 
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speed and length of forward travel. Hydraulic 
power has been adopted for actuating the saw 
carriage and this imparts a smooth, even cutting 
action over the whole range of stroke. 

The main frame of the new machine com- 
pletely encloses and protects the supply tank, 
oil pump, valve gear, and other hydraulic com- 
ponents -used for actuating the saw carriage. 
This carriage is a light rigid aluminium alloy 
casting, mounted on ball bearing rollers running 
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ELECTRIC HYDRAULIC CROSS-CUT SAW 


on the accurately aligned, hardened and ground, 
steel runways set in the main frame. It is 
directly coupled to the piston-rod of a hydraulic 
cylinder. The flow of oil imparting the forward 
movement of the carriage is controllable to 
give a range of saw feed speeds from 5ft. to 
100ft. per minute. The return stroke is not 
affected by the controlled feed and is set at a 
constant high speed to avoid waste of time 
when long, slow feeds are being used. A foot 
pedal bar across the front of the machine 
actuates the feed mechanism, and its length, 
as will be appreciated from the accompanying 
engraving, gives the operator a fairly wide 
range of free movement. Carriage feed speeds 
are selected by movement of a lever over the 
graduated quadrant to be seen at the front of 
the base of the machine. 

The 5 H.P. saw motor is mounted on the 
saw spindle, and its frame, which is carried in 
a circular slide controlled by a nut and screw, 
may be lowered some 2in. to compensate for 
wear on the saw. The head carries an 18in. 
diameter saw running at a speed of 2860 r.p.m. 
A suitably arranged saw guard and a sawdust 
hood are hinged for convenience in changing 
saws. Push-button control is used for both the 
saw and the hydraulic pump motors. In order 
to use the machine to its full production capa- 
city, a table designed to permit quick and easy 
manipulation of stock, has been fitted. It is in 
two 8ft. long sections, extending either side of 
the saw, and has inserted ball bearing rollers 
set across its surface. In order to avoid the 
necessity for marking stock to lengths an 
automatic stop bar may be fitted to the output 
side of the machine table. Stock up to 20in. 
wide and 5in. deep can be handled with this 
machine. 








A Small Industrial Oil Engine 


WE have received from the Bradford Gas 
Engine Company, Ltd., of Shipley, Yorkshire, 
particulars of a useful little single-cylinder 
oil engine which has been introduced for. both 






home and overseas markets. During the war 
years this firm did not have to change its basic 
type of production to any great extent, as it 
had only to drop the manufacture of oil engines 
in favour of petrol engines. The transition 
back to oil engine production has therefore 
been rapid, and development has been unin- 
terrupted. 

The new engine incorporates a combustion 
chamber designed by Mr. A. Freeman Sanders 








on the. well-known “two-way swirl’ system, 
to combine easy starting and complete combus- 
tion at all loads with an ability to utilise normal 
fuels, without necessity for frequent cleaning 
of the nozzle. It is stated that the design of 
the combustion chamber was studied as a whole, 
by means of sectioned smoke models, &c., in 
the laboratories of the Freeman Sanders Engine 
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SINGLE-CYLINDER OIL ENGINE 


Company, at Penzance. This was done in order 
to ensure that, whilst obtaining the desirable 
features of easy starting and complete com- 
bustion under all loads, the location of the 
nozzle should be such that overheating would 
not take place and a simple straight-through 
type nozzle with a large single hole would 
meet the combustion conditions. Not only 
does the design permit the use of normal fuels 





simple, standard, easily replaceable injection 


equipment. The general arrangement of the 
engine is shown in the accompanying illus- 
tration and drawing. It develops 6 B.H.P, 
at 1000 r.p.m., and weighs about 5 cwt., 
together with its standard fitments. With an 
overall height of just over 3ft., its plan overall 
dimensions are about 2lin. by 27in., making it 
a compact power unit suited to a variety of 
stationary and marine uses. 




















“THE ENGINEER” 


SECTIONAL VIEW OF OIL ENGINE 


The crankcase is a one-piece casting of high- 
grade iron, well strengthened and incorporat- 
ing adequate inspection doors to permit easy 
accessibility to the enclosed working parts. A 
substantial, heat-treated, carbon steel crank- 
shaft is precision ground and carefully balanced 
to reduce vibration, with its resultant hard 
wear on the bearings, to a minimum. The 
connecting-rod is also a carbon steel stamping, 
and is fitted with a phosphor bronze small-end 
and a white metal steel shell big-end bearing. 
In order to permit complete interchangeability, 
and make the rapid fitting of spare parts easy, 
all the wearing parts are made to master gauge 
limits to avoid the necessity of scraping or other 
work when necessity arises for their replace- 
ment on site. A centrifugally cast nitrogen- 
hardened cylinder liner set in the upper part 
of the crank case is well supported, and has 
duplicate sealing rings round its lower circum- 
ference. A detachable cylinder head, which 
has ample water cooling passages, is made of 
high grade cast iron, and embodies the specially 
designed combustion chamber mentioned above. 
The piston of selected alloy has a fully floating 
gugdeon pin and its rings are fitted to accurate 
limits to permit ready replacement. 

The fuel injection system consists of C.A.V. 
standard units which can be replaced, reno- 
vated, or renewed from stock when required. 
The injector carries a nozzle of the large single- 
hole type, designed to give a long clean life, 
with good starting and clean exhaust under all 
loads. The fuel pump is under the control of 
an enclosed centrifugal governor in the linkage 
of which an excess fuel and automatic smoke 
stop are incorporated. This, together with the 
decompressor device provided, ensures easy 
starting under normal conditions. 

We are informed that two, three, and four- 
cylinder models of the engine are being 
developed by the firm for production when the 
supplies of labour and material are available. 








HeatHrow ArrPort.—London’s Airport at 
Heathrow was officially opened to international air 
traffic on May 3lst. The first aircraft to land was 
a British Overseas Airways Corporation Lancaster 
which had flown the 12,000 miles from Sydney in 
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The Supply of Textile 
Machinery 


THE report of the Working Party for the 
Cotton Industry was published at the end of 
last week (H.M. Stationery Office, price 3s. 6d.), 
and among the recommendations made are 
some relating to an ordered programme for the 
supply of textile machinery. The report 
suggests that an independent investigation of 
the textile machinery industry—present posi- 
tion and future development possibilities— 
should be undertaken forthwith, and that, on 
the basis of such investigation, together with 
a calculation of the cotton industry’s combined 
requirements, an orderly programme should be 
arranged for the supply, over the next few 
years, of textile machinery at prices subject to 
independent scrutiny. 

In support of this suggestion the following 
observations are made by the Working Party :— 

“It is an essential condition for the satis- 
factory working of a re-equipment programme 
such as we contemplate that the new machinery 
should be available at prices which are reason- 
able. So long as any control is maintained in 
the national interest over selling prices in the 
cotton industry, it can reasonably be asked that 
textile machinery prices also should be regarded 
as a matter of national concern and subject to 
investigation and supervision. We consider, 
moreover, that something more than a control 
of prices is necessary. What is needed is an 
ordered programme of supply regulated accord- 
ing to the requirements of the industry as a 
whole and the national interest. National pro- 
duction resources are limited, and national 
needs for modernising capital equipment and 
restocking shelves with consumer goods are 
very great. This makes it urgently necessary 
that the productive resources which are avail- 
able should be put to the best use. 

“The main impressions which influence our 
recommendations can be briefly summarised 
as follows :— 

“ Spinning Machinery.—We have been forced 
to comment on the unsatisfactory relations 
which exist between the spinning machinery 
manufacturers and the textile industry. It has 
been unnecessary for us to consider whether 
blame attaches to either side for this state of 
affairs. The important points are that it exists 
and that it is contrary to the interests of both 
industries that it should continue. Beyond 
this, we have formed the opinion that research 
and development work in the spinning 
machinery industry has not been on a scale 
adequate to maintain the industry’s former 
leading position vis-a-vis other countries. 
Lastly, we are forcibly impressed by the fact 
that the present position in the spinning 


machinery industry represents a very near|’ 


approach to a complete monopoly in an 
extremely important industry. On that ground 
alone we consider that the industry should 
come under review, especially at this moment, 
when it will be called upon to play a decisive 
part in a programme of considerable national 
significance, 

“* Weaving Machinery.—The main point which 
stands out from our investigations is the 
inadequacy of the British makers of automatic 
looms to .cope with the requirements of the 
British weaving industry. This inadequacy 
exists both in regard to the volume and type of 
available supplies. In this connection we must 
emphasise our strong conviction that the chances 
for the British cotton textile industry to achieve 
a progressive future and maintain a substantial 
export trade are largely dependent on its ability 
to take a lead in producing new qualities of 
fabric and in utilising new types of fibre. 
Clearly the power to take a leading réle of this 
kind will be greatly strengthened if there is a 
progressive British textile machinery industry 
working in close proximity to and collaboration 
with the British textile industry. The need 
applies to all classes of textile machinery, but 
it is specially urgent in the case of weaving 
machinery (including, as a very important 
factor, preparation machinery for weaving). 
There is a great deal of leeway to make up. 
Makers in other countries have for a long period 


the field with many patents. An intensive 
effort will now be required if a leading British 
industry is to be developed. Looking at British 
industrial prospects as a whole in the era which 
lies ahead, and the position as regards inter- 
national balances of trade and exchange, we 
consider that the absence of an adequate 
British weaving machinery industry is a lacuna 
which must be filled. It is certainly one of the 
most important factors in the situation dis- 
closed by our investigations. In order to rectify 
the position there is need for a special effort, 
undertaken with the same sense of urgency as 
was applied to the development of new types of 
war production. Government support will, in 
our view, be required, and it may be necessary 
to attract to this country foreign technical 
experts. In all the circumstances we recom- 
mend that a searching review should be made 
of the position and of possible lines of action 
and that for this purpose the Government 
should forthwith convene a special conference to 
be attended by representatives of the Cotton 
Spinners and Manufacturers’ Association, of the 
British weaving machinery manufacturers, of 
the rayon industry, and of the Shirley Institute, 
together with such experts with general engi- 
neering experience as the Government may 
select. 

“So far as concerns other types of textile 
machinery (winding machinery, &c.), the 
position is in many respects similar to that 
described for weaving machinery. We recom- 
mend a similar conference as a preliminary to 
any decisions on policy.” 

Answering questions on the Cotton Industry 
Working Party’s report, in the House of 
Commons on Monday last, the Parliamentary 
Secretary to the Board of Trade said that 
arrangements were being made to institute 
forthwith the recommended surveys of existing 
plant and capacity. He also announced that 
the Minister of Supply had appointed a small 
Committee, under the chairmanship of Mr. 
Justice Evershed, to investigate and report on 
matters connected with the manufacture and 
supply of textile machinery. 








I.C.I. Chemical Research 
Exhibition 
AN exhibition, open to the public, having the 
object of drawing attention to some of the 
achievements of British chemical research, was 
inaugurated by Imperial Chemical Industries, 
Ltd., on June 5th at the Tea Centre, 22, Lower 
Regent Street, S.W.1. The exhibition is to 
remain open until June 28th. At the opening 
ceremony, Sir Robert Robinson, President of 
the Royal Society, was present. 
The exhibition presents in popular form eight 
of the major discoveries developed during the 
war period, including the sulpha drugs: 
penicillin ; ‘‘ Paludrine,”’ an anti-malarial drug ; 
a selective weed-killer known as ‘ Methox- 
one”’; an insecticide by the name of “ Gam- 
mexane’”’; and ‘ Ardil,’”’ the name given to 
a synthetic wool-like fibre, made from nuts. 
Of more interest to the engineer are the 
plastics exhibits, particularly “ Perspex’’ and 
polythene products. The uses of ‘“‘ Perspex ”’ 
are manifold, but particular attention is drawn 
to two applications exhibited. The first is the 
use of the material in corrugated sheets for 
industrial roof lighting, where its strength 
permits it to be used in larger sheets than would 
be possible with conventional glass; the 
second is its property of acting as a “‘ pipe ” for 
light when moulded in rod form. If attached 
to an electric torch, the light from the bulb may 
be piped around corners, eventually emerging 
from the end of the ‘“ Perspex” rod. Thus it 
has medical uses for illumination of inaccessible 
parts of the body, and it would appear to have 
similar uses in illuminating and inspecting 
inaccessible parts of machinery. The property 
is derived from the light being trapped within 
the ‘‘ Perspex” section, and is in no way 
different from that of ordinary glass. However, 
** Perspex’? is tough and can be bent as 
required if warmed, and it therefore has advan- 
tages over glass for this purpose. 





Spent large sums on research and covered 








acquainted with polythene developments. This 
material is tough, flexible, and water-resistant, 
and consequently is of much value as an elec- 


trical insulator. Like ‘“‘ Perspex,” polythene 
is a polymer, but of a simpler substance, 
ethylene, which is a constituent of coal gas. 
Under normal conditions ethylene does not 
polymerise, but I.C.I., Ltd., discovered in 1933 
that it could be made to do so under extremes 
of pressure and temperature. Polythene was 
developed to the production stage in September, 
1939, and it came just in time to be of great 
service to British radar development. 








Electricity Supply (Meters) 
Act, 1936 


A ReEceEntT statement by the Electricity 
Commissioners refers to certain provisions of an 
Order in Council of February 19th, 1946, 
whereby certification of meters could be 
resumed on a permissive basis without con- 
sumers being given a statutory right, for the 
time being, to demand a certified meter. 
Representations from a number of electricity 
undertakings have urged that it should be 
permissible for meters installed after the 
suspension of certification (on August Ist, 1943) 
to be certified on the basis of the tests made by 
the undertakers before installation. When 
the existing regulation is revoked at some future 
date, all such meters will have to be replaced by 
certified meters; to assist the undertakers, 
bearing in mind the shortage of labour and 
materials, the Commissioners have agreed that 
uncertified meters installed since August Ist, 
1943 may now be submitted for certification, 
provided the undertakers concerned have main- 
tained the prescribed requirements regarding 
the testing apparatus and recording of meters 
test. 

Some undertakers have also urged that the 
extension until June 30th, 1950, of the period of 
ten years specified in Section 3 of the 1936 Act, 
would not allow sufficient time to change the 
uncertified meters, installed before July Ist, 
1938, and still on circuit. The Commissioners 
state that any further extension of this ten-year 
period would involve amending legislation, and 
that, although they are prepared to review the 
position in 1948, every effort should be made by 
the undertakers to complete the change within 
the existing statutory period, i.e., before 
June 30th, 1950. 








Conference on Industrial 
Spectroscopy 


Ir is announced by the Institute of Physics 
that its newly formed Industrial Spectroscopic 
Group will hold its first Conference on Friday 
and Saturday, July 5th and 6tb, in the audi- 
torium of the Wellcome Research Foundation, 
183, Euston Road, London, N.W.1. The 
Conference will review the present status of 
industrial spectroscopy and will be open to all 
interested, whether members of the Institute 
or not, without fee. The meetings on Friday 
will last from 2.30 p.m. to 7 p.m., and will be 
devoted to infra-red absorption spectroscopy. 
The speakers will be Dr. H. W. Thompson, of 
St. John’s College, Oxford, who will explain the 
significance of absorption spectroscopy for 
analytical purposes, and Mr. G. F. Lothian, of 
the South-West Essex Technical College, who 
will discuss equipment for infra-red absorption 
measurements. The meetings on Saturday will 
last from 10 a.m. to 5 p.m., and will deal only 
with emission spectroscopy. In the morning 
Mr. Nickelson, of Woolwich Arsenal will speak 
on recent progress in equipment for spectro- 
graphic analysis, and Mr. A. Walsh, of the 
British Non-Ferrous Metals Research Associa- 
tion will speak on spectroscopic light-sources 
for the analysis of metals and alloys. These 
papers will be followed by a short discussion, and 
aluncheon. In the afternoon, Mr. H. T. Shirley, 
of the Brown-Firth Research Laboratories, will 
read a paper on a statistical examination of 
sources of error in the spectrographic analysis 
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Industrial and Labour Notes 


Call-up for the Forces 


A statement on future plans for the 
calling-up of young men for military service was 
made in Parliament on Thursday, May 30th, by 
the Minister of Labour, Mr. George Isaacs. Mr. 
Isaacs said that the Government had decided 
that as a transitional measure young men 
called up during 1947 and 1948 should serve for 
a fixed period. Those called up during 1947 
would serve for two years, and if no unforeseen 
circumstances arose that period would be pro- 
gressively reduced for those called up during 
1948. Thus, men whose service began in 
January, 1948, would serve for two years, and 
those whose service began in December, 1948, 
would serve for eighteen months. 

‘As by the end of 1946 all fit men between 
eighteen and thirty years of age still in civil life 
would be in work from which they could not be 
spared if essential production and services were 
to be maintained, the Minister stated that the 
call-up to the forces in ]947 and 1948 would, with 
certain exceptions, be confined to men reaching 
the age of eighteen in those years. It was 
possible that a few men over the age of eighteen 
whose call-up had been deferred might cease to 
be employed on the work for which they were 
deferred, and in such cases they would be found 
equally important work. 

Deferment on industrial grounds would, the 
Minister said, cease to be granted after the end 
of 1946, except that in 1947, and later if neces- 
sary, call-up might be deferred as at present in 
the case of men employed in coalmining, agri- 
culture, building and the production of certain 
building materials. With regard to apprentices 
and learners, the Government had decided that 
deferment might be granted to young men to 
complete their training where the Ministry of 
Labour, through the machinery of the Manpower 
Boards, was satisfied that a genuine and satis- 
factory apprenticeship existed. Others in a 
similar position to apprentices would be treated 
in the same way. 

In answer to a question, Mr. Isaacs said that 
after allowing for any volunteers and for 
deferments and for those who were unfit, it was 
estimated that 190,000 young men would be 
called up in each of the years 1947 and 1948. 


Productive Efficiency 


In the course of a speech at Brighton, 
on Friday, May 31st, which dealt mainly with 
inflation, Sir John Anderson emphasised the 
necessity of increasing , by every possible means, 
the productive efficiency of the nation. We 
must, he said, get more goods into the home 
markets, without prejudice to the building up 
of our export trade on which ultimate recovery 
depended. Essential price and rationing con- 
trols must be maintained until equilibrium had 
been reached, and there must be the most 
vigorous investment and saving campaign. 

Sir John expressed the view that there was 
only one way in which the standard of life of the 
people of this country could be raised, or even 
maintained, and that was through increased 
productive efficiency. Redistribution of wealth, 
he said, was no longer a possible method, for the 
possibilities of that process had already ex- 
hausted themselves. Nor could we any longer 
benefit as we used to do by importing the pro- 
ducts of cheap labour in overseas countries. 

Every proposal for increased wages or 
increased social services ought, Sir John con- 
tended, to be judged by the test, “* would there 
be at least a corresponding increase in the 
national efficiency ? ”’ 


Investment of Capital Overseas 


In a statement circulated with the 
annual accounts of the Telephone and General 
Trust, Ltd., the chairman, Sir Alexander Roger, 
remarks that overseas investments establish 
connections of the utmost commercial and 
political value and create confidence between 
the lender and the borrower. They afford 
remunerative employment for British technical 








and commercial staffs of all ranks, many of 
whom act as commercial ambassadors, and 
materially help our foreign trade, prestige and 
influence. They almost automatically result, 
Sir Alexander continues, in a steady stream of 
orders for British goods which, when satisfac- 
torily executed as they generally are, lead to 
expansion of business in many other directions. 

Sir Alexander’s statement comments also on 
the tendency to assume that the ability to export 
is limited only by the capacity to manufacture. 
In a world starved of products which we manu- 
facture, many countries to-day are only too 
anxious to buy all we can send abroad. But, the 
statement points out, during the two wars, 
countries which formerly relied on agricultural 
activities became active industrially, and the 
time will come—too soon for our comfort as a 
nation—when with the leeway made up and 
stocks on their shelves, our overseas customers 
will be producing many peacetime capital and 
consumer goods, and will not automatically 
require all the goods we can offer them. 


Personal Contact in Export Trade 


In another part of the statement 
mentioned in the preceding note, Sir Alexander 
Roger stresses the importance of personal con- 
tact in building up and holding export business. 
Every facility, he says, should be given by the 
Government to accredited representatives of 
commerce and industry to travel abroad freely. 
There are many obstacles still to be removed, 
such as the insufficient foreign currency allowed 
to meet the heavy essential expense involved, 
and the forms, visas and permits demanded 
here and in every foreign country from British 
travellers. 

Sir Alexander also exhorts travellers, when 
they go abroad, to spend more time on the job. 
After the lapse of long war years, he says, our 
foreign friends want their British visitors to 
give ample time to the task of re-establishing 
old connections and to exploring thoroughly 
the present and prospective needs of their 
countries. Every effort must be used to make 
the present buyers’ market permanent by such 
means as stopping the process of disinvestment 
overseas, and making it possible to protect, 
retain and expand those overseas investments 
we still have left. All of them are not only 
important to the investor in this country, but 
they are an invaluable aid to foreign trade. 


The Need for Freedom in Industry 


At the annual meeting of the North 
British Locomotive Company, Ltd., last week, 
the chairman, Sir Frederick C. Stewart, spoke 
of the changes profoundly affecting the indus- 
trial outlook, and of the need for freedom in 
industry. ; 

The finish of the second world war, he said, 
brought an entirely new Government which, in 
turn, had enforced the somewhat academic 
creed of Nationalisation on some of our major 
industries, which had left many in a state of 
perplexity and indecision. With restrictive 
controls and the unavoidable delays which 
resulted from dealing with a maze of Govern- 
ment departments, the way of progress was 
filled with obstacles, but with relaxation, and 
perhaps the elimination of these, together with 
a full return to industry of skilled men and 
apprentices, the position might improve. 

Industry to-day, Sir Frederick asserted, 
required freedom of action—freedom to make 
its own decisions quickly, and freedom to apply 
the principles and experience of production and 
commerce on which the foundations of British 
trade and prosperity had been built and on 
which they flourished. 


Employment in British Industry 


Statistics published in the May issue 
of The Ministry of Labour Gazette give an 
analysis of the numbers of insured men. and 
women employed in various industries in Great 
Britain at mid-1939, mid-1945, and in February 
and March of this year, and show that in most 





industries men have gradually replaced women 
since the end of the war. 

In the metal manufacturing trades, 315,000 
people were employed at mid-1939, of whom 


17,700 were women. At mid-1945 the number 
employed was 351,700, of whom 71,900 were 
women, but by March, 1946, the number of 
women working in these trades had fallen to 
55,700. The number of men employed at that 
date was 291,000. The total number of people 
employed in the engineering industry in March 
was 1,169,300 compared with 1,438,000 at mid- 
1945. Of the March total 909,100 were men, and 
260,200 were women, the figures for mid-1945 
being 989,800 men and 448,200 women. There 
were 624,800 people engaged in the construction 
and repair of vehicles in March, compared with 
937,400 at mid-1945, and 538,900 at mid-1939, 
while in shipbuilding and ship repairing, 
227,700 people were employed in March, com. 
pared with 252,300 at mid-1945, and 144,700 at 
mid-1939. 

In the metal goods industries, which classifi- 
cation includes the production of domestic 
equipment, electrical apparatus, scientific 
instruments and cutlery, 845,600 people were 
employed in March compared with 886,300 at 
mid-1945, and 820,000 at mid-1939. The 
number of women employed in this group of 
trades was 348,600 in March, 425,700 at 
mid-1945, and 262,500 at mid-1939. In the 
coalmining - industry 704,300 people were 
employed in March, the figures for mid-1945 
being 717,600 and for mid-1939, 761,200. 


House of Lords Debate on Steel Policy 


A debate on the Government’s policy 
for the iron and steel industry was opened in 
the House of Lords on Tuesday last, June 4th, 
by the Earl of Dudley. Speaking from twenty- 
five years’ active experience of the industry, he 
suggested that the Government had drawn a 
completely unreal distinction between those 
who managed the plants and those responsible 
for the economic policy of the iron and steel 
companies. They were, Lord Dudley pointed 
out, often the same men. The great majority 
of the directors of iron and steel concerns had 
worked their way up from the bottom and often 
retained an active part in the management of 
their firms. They were familiar with local 
conditions and kept the closest possible contact 
with their younger colleagues who might be 
full-time managers. What intimacy or under- 
standing, Lord Dudley asked, could flourish 
between managers and the nominees of a 
Government department appointed to watch 
over them and answerable to Parliament for 
every action which they might take even in 
day-to-day administration ? 

Lord Dudley also referred to the initial 
schemes of reconstruction in the iron and steel 
industry, which had already been approved in 
principle by the Ministry of Supply. Their 
prompt execution, he said, was likely now to be 
held up for an indefinite period, since the com- 
panies had no clue whatever as to how their own 
construction might be affected by changes in 
the general plan which the Government might 
make. He wanted to know how directors, who 
were the trustees of their shareholders, could 
start on their schemes without the smallest idea 
of how the interests and assets of their share- 
holders were going to be safeguarded. 

Lord Winster, speaking for the Government, 
said that the real issue was whether the working 
and development of the iron and steel industry 
was to be left in private hands with a central 
controlling body—the Federation——together 
with some Government control over its acti- 
vities, or whether it should be brought under 
public ownership. After the most careful con- 
sideration, the Government had come to the 
conclusion that it was only by public ownership 
that this vital industry could be efficiently 
organised and run to further the national 
interests in supplying the various consuming 
industries with steel which they required in the 
proper quantity, of the proper quality and at 
the proper price. 












J 


F 








A\ 
rollin 
pract: 
effort 
strips 
to av 
of rol 
mach 
the s 
anoth 
trials 
on th 
P. 
forge- 
about 
ness ¢ 


‘'B to the 


When 
25 m1 
of wit 
strips 
and t¢ 
of eac 
is fror 


The 
barra; 
Gover 
estim: 
kWh, 
prese! 
barra; 
hydra 
1940, 
power 
50 mi 


Fra 
to be 
circles 
cent. 
machi 
ticula 
Amer: 
that 1 
shoul 
mobil 
consis 
Bank 
to an 
help v 
machi 
in ms 
obtair 
“ Libe 





A | 
capita 
the re 
naval 
be to 
struct: 
damay 
ke., it 
and tc 
of th 
& sub 
it is ] 
yards 
tion o 
nical r 


The 
found) 
June, 
Smelt 
occups 
return 
organi 
divide 
of twi 
sector 
and di 
and sé 
nician 
dispat 
alread 
alloca’ 
for the 
by ac 











nen 


O00 
om 
ber 
ere 

of 
to 
hat 
ple 
rch 

id. 
ind 

N45 
ere 
ion 
ith 
39, 
ng, 
m- 
hat 


‘ifi- 
tie 
ifie 
cre 
at 
‘he 
of 
at 
he 
ere 


145 


icy 

in 
th, 
y- 
he 


se 
ale 
rel 
ed 
ity 
ad 
en 
of 
val 
ict 
be 


sh 

a 
ch 
or 
in 


ial 














JuNE 7, 1946 


THE ENGINEER 











—— 





— 


French Engineering News 


(From our French Correspondent) 
Paris, May 3lst. 


A variation on the United States method of 
rolling very long strips of sheet steel is being 
practised at the steelworks at Firminy, where 
efforts have been made since 1935 to produce 
strips 600 mm. wide. The method hitherto used 
to avoid rapid cooling of the strip in the course 
of rolling was to place it in special strip-winding 
machines throughout the rolling mill, so that 
the strip unwound from one machine on to 
another in the course of working. Successful 
trials caused the Firminy plant to install a belt 
on these principles. It is driven by a 16,500 
H.P. motor, and comprises two frames, one a 
forge-rolling frame, which rolls a billet of 5 tons, 
about 1-2 m. wide and 0-5 m. thick, to a thick- 
ness of 75 mm. This slab is then transported 
to the finishing frame, which has four 2-m. rolls. 
When it has been reduced te a thickness of 
25 mm., it is wound on to one of a succession 
of winding machines. The process enables long 
strips of sheet to be rolled to a width of 1-5 m., 
and to a thickness of about 2:8mm. The weight 
of each strip is about 4500 kilogs. and production 
is from 25 to 30 tons an hour. 

* > 


The hydro-electric plant of the Hamiz 
barrage has recently been commissioned by the 
Governor-General of Algiers. The annual 
estimated electricity production is 2,500,000 
kWh, and will increase to 3,500,000 kWh, when 
present studies for increasing the height of the 
barrage are put into effect. This is the sixth 
hydraulic station to be opened in Algiers since 
1940, and the production of hydro-electric 
power has increased from the pre-war figure of 
50 million kWh to 100 million kWh. 

a - * 


Franco-American negotiations are considered 
to be very satisfactory in French economic 
circles. American imports will comprise 20 per 
cent. industrial equipment and agricultural 
machinery, and 80 per cent. raw materials, par- 
ticularly wool, rubber, petrol, coal, and cotton. 
American experts have told the French Treasury 
that there is no reason why the programme 
should not be achieved, provided France 
mobilises all-her resources. Aid to France will 
consist of loans on the American Import-Export 
Bank or the International Bank, but, according 
to an American finanical expert, the greatest 
help would be to enable France to purchase used 
machinery at low prices, thus avoiding delays 





in manufacture. In this way France could 

obtain large quantities of machine tools and 

“Liberty ”’ ships. 
* * 

A limited company with 100 million francs 
capital is to be launched to facilitate financing 
the reconstruction and modernisation of French 
naval shipyards. The aims of the company will 
be to permit shipbuilders and naval con- 
structors to play their part in making good war 
damage by means of bonds, securities, bills, 
&e., indemnity being guaranteed by the State ; 
and to facilitate the long or short-term financing 
of the modernisation of installations. As 
a subsidiary issue of this financial grouping, 










it is hoped that the activities of naval ship- 

yards will be harmonised, and that specialisa- 

tion of construction will ensure the best tech- 

nical results at low prices as quickly as possible. 
* * * 


The allocation of German materials to French 
foundries has gone on systematically since 
June, 1945, when the General Union of French 
Smelters sent a mission to the French zone of 
occupation to study the possibilities. On the 
return of the mission, prospecting work was 
organised in a methodical way. The zone was 
divided into twelve parts, and a team composed 
of two foundrymen visited foundries in each 
sector to make a complete inventory of material, 
and determine how much could be requisitioned 
and sent to France. Fifty engineers and tech- 
nicians went to the French zone to supervise the 
dispatch of material, and sixty truck loads have 
already arrived in France. Machines will be 
allocated to foundry owners who have applied 
for them very shortly. Allocations will be made 
by a commission comprising twelve members. 


Notes and 


Rail and Road 


InsTiITUTE OF TRANSPORT.—Mr. R. Stuart 
Pilcher will deliver his Presidential Address to the 
Institute of Transport at a meeting in London on 
Monday, October 14th. The Institute’s anniversary 
luncheon will be held on Tuesday, November 5th, 
and arrangements have been made for a dinner to 
be held on Friday, March 21st, 1947. 


THE PENNSYLVANIA RartroaD.—The Pennsyl- 
vania Railroad celebrated its centenary on April 
13th, the company having come into existence in 
1846 by an Act of the legislature of the Common- 
wealth of Pennsylvania. According to Railway Age, 
the purpose of the company was to parallel and 
supplement the service of that portion of the 
commonwealth’s ‘‘main line of public works” 
between Philadelphia and Pittsburgh which con- 
sisted of canals and inclined planes. Actual con- 
struction of the railway began in 1847. During the 
first sixteen months of operation, 1849-50, the 
gross revenue of the Pennsylvania Railroad totalled 
339,452 dollars. The 1945 revenue amounted to 
979,444,033 dollars. 


L.M.S. Motive Power Districts.—The forma- 
tion of new motive power districts for Bletchley and 
Blackpool is a feature of a partial reorganisation of 
motive power districts which came into effect on the 
London, Midland and Scottish Railway on May 6th. 
Details of the alterations are as follows :—Bletchley 
District, formed of Bletchley, Oxford, Newport 
Pagnell, Cambridge, Aylesbury, and Northampton ; 
Rugby District, comprising Rugby, Market Har- 
borough, Seaton, Nuneaton, Warwick, and Coventry; 
Blackpool District, formed by depots transferred 
from the Accrington District, namely, Blackpool 
Central and Blackpool North, and Fleetwood ; 
Accrington District, formed by Accrington, Rose 
Grove, Lostock Hall and Lower Darwen; and Bank 
Hall District, consisting of Bank Hall, Aintree, 
Southport and Wigan Central. 


RoaD HavuLaGE AGREEMENTS.—Discussions are 
taking place between the Ministry of Transport and 
representatives of the Road Haulage Association 
on the position which will arise when the present 
agreements with hauliers, under which the Govern- 
ment’s road haulage organisation is operated, come 
to an end in August next. The Minister of Transport 
has informed the Association that, pending the 
nationalisation of long-distance road haulage 
services, the Government will require to be fully 
satisfied that the industry can implement a scheme 
which will ensure the transport, expeditiously and 
at reasonable rates, of traffic to be moved by road 
which the Government considers important from 
the national point of view. The distribution of 
meat and livestock requires special consideration, 
and this question also is being discussed with those 
concerned. 


Air and Water 


THe Humser Bripce.—Representatives of the 
Humber Conservancy Board and the Aire and 
Calder Navigation have met recently to discuss a 
scheme for the construction of a suspension bridge 
over the River Humber. It has been stated that 
the minimum clearance between high water and the 
underside of the bridge would be 105ft., and during 
the discussion it was suggested that this should be 
increased to 110ft. as a safeguard against 
emergencies. The estimated cost of the bridge is 
nearly £6} million. 

INDEX TO THE WATER Aot, 1945.—In a booklet 
by Mr. Delwyn G..Davies, B.Sc. (Eng.), entitled 
‘** Index to the Water Act, 1945,’’ an easy means of 
reference is afforded to the provisions of the Act 
on any relevant subject. The clauses and schedules 
of the Act have been analysed, and the author has 
abstracted and collected under their appropriate 
headings the various references to authorities, 
persons, and subjects. The booklet is published 
by Water and Water Engineering, 30, Furnival 
Street, E.3.4, at 3s. 


THe ‘ KENILWoRTH CastTLE.”"—The Union- 
Castle line has taken delivery of the motor ship 
‘Empire Wilson,” purchased under the Govern- 
ment ship disposal scheme, and has decided to name 
her “Kenilworth Castle.” The original ‘‘ Kenilworth 
Castle’ was built by Harland and Wolff, Ltd., in 
1903-4, and was for many years on the weekly 
mail service between England and South Africa. 
The new ‘ Kenilworth Castle”’ is a single-screw 
motor vessel of 9916 tons, built for the Ministry of 
War Transport in 1945, and has a speed of about 
15 knots. In addition to cargo she has accommoda- 





tion for thirty-six passengers as at present arranged. 








Memoranda 





Suippinc Losses.—Returns issued by the Liver- 
pool Underwriters’ Association show that eleven 
total and 442 partial losses of motor and steam ships 
of 500 tons and upwards were posted in the loss 
book in April. Comparative figures were five total 
and 467 partial losses in April, 1945, and fifteen 
total and 365 partial losses in April, 1944. Of 
the total losses in April, one ship of 2590 tons 
was British. Other total losses were two American 
ships, one French, one German, one Greek, four 
Norwegian, and one from another country. 


CanaDIAN LicHT AEROPLANE.—The firm of de 
Havilland Aircraft of Canada, Ltd., has built a new 
light aircraft, the DHC1 or “‘Chipmunk,” which has 
made a successful first flight. The ‘‘ Chipmunk ”’ is 
an all-metal low-wing cabin monoplane with two 
seats in tandem. Its all-up weight is about 1780 Ib. 
A de Havilland ‘‘ Gipsy Major lc” engine of 
130 B.H.P. gives it a top speed of 152 m.p.h. and a 
cruising speed of 133 m.p.h. Later aircraft will 
have the new “Gipsy Major 30” engine of 160 
B.H.P., which will raise the speed to nearly 
160 m.p.h., and the fitting of a de Havilland 
manually variable-pitch propeller will give further 
improvements in performance. The aircraft is 
designed for school and club instruction. 


Miscellanea 
THE Scientiric Fim  Association.—The 
Scientific Film Association, 34, Soho Square, 


London, W.1, is now engaged upon the preparation 
of a list of industrial films. A preliminary list, 
containing 200 titles has been prepared and copies 
may be obtained from the association at a nominal 
charge of two shillings each. The Association 
would appreciate any information which would 
enable it to extend the list. The title of the film, 
the source from which it may be hired or borrowed, 
and any other relevant particulars should be stated. 
The Association is a non-profit making body, its 
aim being to promote the fullest possible use of film 
education and research in science and technology. 


MEMORIAL TO BicycLE INVENTOR.—A memorial 
tablet was unveiled on Sunday, May 19th, com- 
memorating the invention of the bicycle by Kirk- 
patrick Macmillan. The tablet is affixed to the 
wall of the Courthill smithy, Dumfries, where 
Macmillan, who was the village blacksmith, built 
the bicycle. Sir Harold Bowden, who unveiled the 
tablet, recalled that Macmillan’s invention was 4 
real bicycle with front-wheel steering and the rear 
wheel driven by cranks attached to levers fitted 
with ponderous pedals. Macmillan spent his time 
improving his bicycle and in June, 1842, undertook 
the first cycling tour, riding from Courthill to 
Glasgow, taking two days to cover the 40-odd 
miles. 


THE LaTE Mr. RoBert HopGe.—We regret to 
record the death, which occurred recently, of Mr. 
Robert Hodge, M.I.E.E., manager for many years 
of the Bristol office of the Metropolitan-Vickers 
Electrical Company, Ltd. Mr. Hodge was born in 
1881, and was educated at the Manchester Grammer 
School. He joined the British Westinghouse Com- 
pany, Ltd., in 1903, and after general experience at 
Trafford Park was attached to the company’s 
Newcastle office. From 1914 to 1918 he was at the 
company’s London office, and after an interval at 
the Trafford Park works was appointed manager 
of Metropolitan-Vickers Bristol office in 1922. He 
was & full member of the Institution of Electrical 
Engineers, and was chairman of the Western Centre 
in 1931. 

British CHEMICAL PLANT MANUFACTURERS’ 
AssociaTion.—At the annual luncheon of the 
British Chemical Plant Manufacturers’ Association, 
in London on May 29th, the Parliamentary Secre- 
tary of the Ministry of Fuel and Power, Mr. H. 
Gaitskell, dealt to some length with the urgent 
necessity for fuel economy in this country. He 
estimated that if all possible economies were made by 
use of correctly designed plant, both domestic and 
industrial, some 25 million tons of coal a year 
might be saved. In congratulating the plant 
makers for their work to date, he urged that even 
greater efforts should be made in the future, and 
asked for full co-operation with the Ministry’s fuel 
economy advisers. The Chairman of the Associa- 
tion, Mr. Keith Fraser, in replying to the speech, 
acknowledged the assistance that Government 
Departments were giving and appealed for a fuller 
measure of co-operation between manufacturers, 
labour, and the Government to put this country in a 





strong position to take advantage of the present 
demand for plant in overseas markets. 
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Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


British Standards Institution 

Tuesday, July 16th.—Institution of Mechanical Engi- 

neers, Storey’s Gate, S.W.1. Annual general 
meeting. 3.30 p.m. 

Institute of British Foundrymen 

Tuesday, June 18th to 21st.—Grand Hotel, Birmingham. 
Annual Conference. 

Institute of Sewage Purification 

Wednesday, July 3rd to 5th.—Annual Summer Conference 

at Eastbourne. 
Institution of Civil Engineers 
Friday, June 28th.—BIRMINGHAM AND District Asso- 


ciation: A visit to the reservoirs of the Birming- 
ham Water Department in the Elan Valley. 9 a.m. 


Institution of Electrical Engineers 


Friday, June 14th.—MEASUREMENTS SECTION: Con- 
naught Rooms, Great Queen Street, W.C.2. Informal 
dinner. 6 p.m. 


Institution of Mining Engineers 


Thursday and Friday, June 20th and 2ist.—Royal 
Victoria Station Hotel, Sheffield. Summer Meeting. 


Institution of Production Engineers 
Thursday, June 20th—WoOLVERHAMPTON SECTION: 
County Technical College, Wednesbury. ** Broach- 
in, a ae Tools, and Practice,” E. Percy 


6.30 p.m. 


London Association of Engineers 
Wednesday, June 26th.—Visit to James Powell and Sons, 
Ltd., Whitefriars Glass Works, Tudor Road, 
Wealdstone, Middlesex. 6.50 p.m. 


Wednesday, July 17th.—Visit to James Powell and Sons, 
Ltd., Whitefriars Glass Works, Tudor Road, 
Wealdstone, Middlesex. 6.50 p.m. 


Manchester Geological and Mining Society 
Tuesday, June 25th.—Visit to the Bickershaw Colliery. 
2 p.m. 
Newcomen Society 


Thursday’and Friday, June 13th and 14th.—Summer 
meeting in Watford and St. Albans district. 


North-Western Fuel Luncheon Club 
Wednesday, June 19th.—Engineers’ Club, Albert Square, 
Manchester. ‘‘ Operation Pluto,’’ A. C. Hartley. 
12.30 p.m. 


Royal Institution of Great Britain 
Friday, June 14th.—21, Albemarle Street, W.1. “‘ Tor- 
does: Their Use and Development During the 
ar,” W. W. Davis. 5.15 p.m. 


Society of Chemical Industry 
Friday, June 21st.—MaNcuEsTER Section: Lecture 
Theatre, Central Library, St. Peter’s Square, Man- 


chester. ‘‘ Molecular Structure and Mechanical 
Properties of High Polymers,” Professor H. Mark. 
6.30 p.m. 


Stephenson ‘Locomotive Society 

Saturday, June 15th.—Visit to Stewarts Lane and Nine 
Elms Locomotive Sheds. 2.30 p.m. 

Saturday, June 22nd.—Visit to Doncaster Works and 
Running Shed. 2.30 p.m. 

Saturday, July 6th.—L.N.E.R. Ambulance Room, Leith 
Street, Edinburgh. ‘“‘The 4-4-0 Locomotives of 
the North British Railway,” J.T. Rutherford. 3 p.m. 








InDUSTRIAL INFORMATION SERVICES.—A_ con- 
ference, convened by Aslib, to discuss problems 
connected with industrial information services, was 
held in Manchester on May 8th. Mr. C. G. Renold, 
chairman of the Renold and Coventry Chain Com- 
pany, Ltd., presided at the morning session, when 
papers were read by Mrs. C. H. Dean, of the 
Magnesium Elektron Company, Ltd., on “The 
Functions of an Industrial Information Officer;’’ 
and by Miss E. W. Parker, of the Mond Nickel 
Company, Ltd., on ‘‘The Organisation of an 
Industrial Information Service.’’ Mr. R. Bright- 
man, of Imperial Chemical Industries, Ltd., spoke 
on the formation of a Northern Branch of Aslib. 
Dr. J. E. Myers, of the Manchester College of Tech- 
nology, presided at the afternoon session, at which 
Miss E. M. R. Ditmas spoke on ‘‘ How Aslib can 
Help the Information Officer.” A paper on “‘ Special 
Libraries: Their Nature and Nurture,” was pre- 


sented by Mr. W. A. Silvester, of Imperial Chemical 
Industries, Ltd. The final item in the proceedings 
was @ brains trust dealing with industrial informa- 


Reports on German Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Commitiees on German Industry listed 
below can be obtained from H.M. Stationery Office at the 
prices stated. 

No. of 
report. 


C.1.0.8.: 
XXX-13 


Post 
free. 
8. d. 


Title. 


A.G. Sachsische Werke, Bohlen : 
Lurgi Low-Temperature Car- 
| cenmmeean gag —_ Lurgi ba a 

Plant, 
Exponent Fischer- alcadion 
Eee 1 

Manufact Process for Fab- 
brication of Turbine Blades 
used in 109-003 BMW Jet- 

vi Ry Engine .. ° 0 

i Krupp A.G., 'Blanken- 

Foundry Technique, 

Meltin Practice, and Metal- 
lurgical Control of Plant.., 

Steam Turbine ice tien in 
Germany ... 2 

Cobaltine Alni-Steel Magnets ve 

German Tool and Special Steel 
Industry ... 

Axial Flow Compressor Develop- 
ment at the Stuttgart Research 
Institute ... 4 

Variable-Speed Hydraulic Drive 
for Remote Control of 5-5 cm., 
Flak 58. TR 

Krupp A. G. and “Bochumer 
Verein... 8 10 





«1 


XXX-59 


rr} 
XXX-93} 


«a 


~~ 


XXX-116 


XXXI-4 
XXXI-26 


XXXITI-31 


a wc = 
oa to 


XXXII-63 


XXXII-67 


B.1.0.8.: 
247. German Chemical Plant, with 
Particular Reference to Centri- 
1 Rare es a EY a SS ae 
Some Aspects of German Work 
on High-Temperature Materials 
for use in Jet Engines... 
German Technique in the Pro- 
duction of Light Alloys ... . 
German Casein Plastics I Industry 
German Light ead ateccy id 
Industry ... . 


272... 


oe 
— 


279... 


om 


282... 
316 ... 


to Ito 
_ 


F.LA.T.: 
: The German Corkboard and 
Structural Low-Temperature 
Insulation Industry: Tech- 
nical Developments... ...... 1 


_ 


C.1.0.8.: 
XVI-4, 5, 8,... 
XVITI-5 
XXVI-7 
XXVII-60 ... 


XXVITI-94 ... 


«1 


Belgian Plastics Industry . 2 
Synthetic Lubricating Oil Pro- 
duction in France... 1 
Focke Wulf Photo- Reproduction 
Department, Bad Eilse 3 8 
The Wesselring Synthetic ‘Fuel 
Plant ... 13 1 
bree, Deutsche Metallwerke 
A.G.: Description of plant manu- 
facturing semi-finished forms of 
alloy and non-ferrous metals .. 
Wind Tunnels in the Munich Area 
Metallgesellschaft-Lurgi, Frank- 
furt-am-Main: Wartime Acti- 
vities of Interest to the Oil 
Industry .. 2 ae 
Bergedorfer Eisenworke, Be: 
dorf: Dairy Equipment and 
frigeration ... 
German Clock and Watch Industry 9 
The Leverkusen Works of I.G. 
Farben, Braunschweig ; Synthe- 
thetic Rubber Research and 
Testing Laboratory, Experi- 
mental Tyre Plant ... .. 2 
The Fabrication of Plastic Con- 
tainers Used for Storage of 
Hydrogen Peroxide on German 
Submarines... ... 1 
German Aircraft and Anti-Air- 
craft Gunnery Training Targets 1 
The Methanisation of Coal Gas: 
Information Obtained from Dr. 
Martin, of Ruhrchemie A.G., 
oem: Dr. See, of Ruhrgas 


~ 


So 


ow 


XXX-46 
XXXI-23 


to 


XXXI-34 


os 


XXXI-67 
XXXI-76 


_ 


XXXI-77 


~ 


XXXII-117 
XXXITI-5 


_ 


A 

Report on "Investigations by 
Fuels and Lubricants Team at 
the Brabag Works, at Troglitz- 
Zeitz: Hydrogen Production, 
Hydrogenation, Details of 
aaa Production statis- 
tics... 3° 7 


XXXIII-24 


3.1.0.8.: 

225 ... .. ‘German Gear-Cutting Plant, Gear 
Manufacturing Technique, and 
Design Development ads 3 2 
The Manufacture of Caffeine and 
Theophylline in U.S. and French 
BONNE: os te ae Kee IR See 
German Secondary Batteries 
(with special reference to those 
used by Army Signals) ... 3.3 
Production of Aluminium Sul-. 
phate, Giulini ... . 9° 3 
Berliner Liibecker Maschinen 
Fabrik, Liibeck: Examination 
of Machines used in Small Arms 
Production : rs. ar 

German Glass Manufacture, as 
Applied to Illumination, with 
Particular Reference to Avia- 
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Personal and Business 


Proresson A. M. Tynpatu has been elev ted 
President of the Institute of Physics. 


Mr. F. S. WHauLey has been elected President 
of the Institution of Locomotive Engineers. 


Mr. A. Carrick SmirH has been appointed 
managing director of E.M.I. Suppliers, Ltd. 


Mr. R. E. Cranston and Mr. P. H. Jackson have 
been appointed directors of Line Equipment, Ltd, 


Captain C. A. Kersuaw, R.N. (ret.), has been 
appointed Secretary-General of the Engineer; ring 
Industries Association. 


Mr. W. R. Beswick has been elected Chairman 
of the British Chemical Plant Manufacturers’ 
Association for 1946-47. 


Mr. H. Nao, M. Inst. C.E., has accepted an 
invitation to become President of the Association 
of Supervising Electrical Engineers. 


Tancyres Lrp. has reopened a branch office at 
5, Cross Street, Manchester (telephone, Blackfriars 
5320). Mr. J. G. Benwell is the district manager, 


HaywarD-TYLER AND Co., Ltd., announce that 
their temporary London office address is Bilbao 
House, 36-38, New Broad Street, E.C.2 (telephone, 
London Wall 3135). 


_Mr. Wattrer KENNEDY WHIGHAM has been 
appointed deputy chairman of the London and 
North-Eastern Railway Company, in succession to 
the late Sir Murrough John Wilson. 


Mr. Joun Carson has been re-elected Chairman 
of the Dry Dock Owners’ and Repairers’ Central 
Council. Mr. R. H. Stephenson and Mr. G. § 
Cromar have been re-elected Vice-Chairmen. 


WESTINGHOUSE BRAKE AND SAxBy SIGNAL Com. 
PANY, Ltd., announces that its commercial branches 
will be transferred from Chippenham on June 29th 
to 82, York Way, King’s Cross, N.1 (telephone, 
Terminus 6432). 


EpcGar ALLEN AND Co., Ltd., announce the 
retirement of Mr. Gilbert Hallam, who for forty- 
three years has served as their representative in 
Sheffield and district. Mr. B. Blackwell Green has 
been appointed to succeed him. 


Proressor H. J. Couurs has been elected Presi- 
dent of the Institution of Structural Engineers, 
Mr. L. Scott White, Mr. F. 8. Snow, Mr. E. Granter, 
Mr. J. E. Swindlehurst, and Lieut.-Colonel E. J. 
Hamlin have been elected Vice-Presidents. 


PROFESSOR WILLIS JACKSON, D.Sc., Professor of 
Electrotechnics at Manchester University since 
1938, has been appointed to the Chair of Electrical 
Engineering, London University, tenable at the 
Imperial College of Science and Technology. 


Joun G. Kincaip anD Co., Ltd., announce that 
Mr. Randal G. Kincaid has resigned the position of 
managing director, but retains the chairmanship 
of the company. Mr. Alfred Davis and Mr. Robert 

Greer have been appointed joint managing directors. 


HEAD, WRIGHTSON AND Co., Ltd., announce that 
their steelworks plant department has been regis- 
tered as a subsidiary company, entitled the Head 
Wrightson Machine Company, Ltd. Its address is 
Commercial Street, Middlesbrough, and Mr. N. C. 
Lake is general manager and director. 


THE Boarp oF GovERNors of the College of Aero- 
nautics have appointed Professor W. J. Duncan as 
Professor of Aerodynamics and Professor R. L. 
Lickley as Professor of Aircraft Design. Professor 
Duncan, who has joined the College from the R.A.E., 
Farnborough, previously held the Wakefield Pro- 
fessorship and was also Head of the Department of 
Aeronautics at the University College of Hull. 
Professor Lickley has joined the College from the 
Hawker Aircraft Company, where he held the post 
of chief project engineer. 








Launches and Trial Trips 


GaRTWooD, motor cargo ship; built by the 


Burntisland Shipbuilding Company, Ltd., for the 
Joseph Constantine Steamship Line, Ltd.; length 
282ft. 6in., breadth 40ft. 6in., depth 21ft.; 3000 


tons deadweight. Engines, two-cycle trunk piston, 
airless-injection, British ‘‘ Polar” diesel, with 
eight cylinders, 340 mm. bore by 570 mm. stroke, 
developing about 1150 B.H.P. Launch, April 30th. 


SourHeRN Harvester, whaling factory tanker; 
built by Furness Shipbuilding Company, Ltd. 
for Chr. ‘dhiboeion and Co.; length, 550ft., breadth 
74ft. 3}in., depth 57ft.; 20,100 tons dead- 
weight. Engines, twin-screw, triple-expansion 
steam; cylinders, 27in., 44in., 76in. bore by 5lin. 
stroke; supplied by North- Eastern Marine Engi- 
neering Company, Ltd., and installed by Richard- 








tion services. 


tion Lighting oe 4 8 


sons, Westgarth and Co., Ltd. Launch, May 2nd. 











A i 


A 


TH 
on pl 
The « 
toget 
prepe 
ing it 
with 
the w 
kilns, 
detail 
tice, | 
Franc 
The 
autho 
pulve 
guida 
syste! 
user's 
ment 
The ¢ 
tative 
Fuel 
their 
parat 
indica 
field n 
the p 
with « 
pulve 
as fol 
tute \ 
Shake 
Verit} 
Marti 
tric P 
Mr. J. 
mittec 
Mr. C 
Cooke 
Mr. P 
es 
Associ 
Chem: 
(Assoc 
Ltd.) ; 
Britis! 
(Britis 
Mr. A 
Associ 
Hurle: 
»; PT. 
(Britis 
tion) ; 
Owner 
(Coal 
mittee 
Mason 
Grume 
of Fue 
repres 
Profes 
R. W. 
A. Cor 
was r 
A. Che 


Cha: 


AT 
Shippi 
Thursc 
P. Ma 
official 
from t 
cerning 
fleet 
Referr 
the sul 
of the 
for ney 
Tribun 
of refe 
mainte 
service 
dues a 
tions v 
and tre 








46 


—— 
ee 


plected 
»sident 
Ointed 


N have 
Ltd, 


S been 


leering 


Lirman 
turers’ 


ed an 
lation 


fice at 
kfriars 
er, 

e that 
Bilbao 
hone, 


been 
n and 
ion to 


irman 
entral 
G. §. 


, Com. 
inches 
>» 29th 
yhone, 


e the 
forty- 
ve in 
nn has 


Presi- 
neers, 
anter, 
E. J. 


sor of 
since 
trical 
t the 


. that 
on of 
nship 
obert 
ctors. 


) that 
regis- 
Head 
oss is 


N.C. 


Aero- 
an as 
. L. 
essor 
A.E., 
Pro- 
nt of 
Hull. 
1 the 
post 


the 
- the 
ngth 
3000 
ston, 
with 
‘oke, 
0th. 


ker ; 


adth 
ead- 
sion 
lin. 
ngi- 
ard- 
2nd. 























JUNE 14, 1946 


THE ENGINEER 





533 














—_— 


A Conference on Pulverised Fuel 


THE Institute of Fuel is arranging a conference 
on pulverised fuel to take place in May, 1947. 
The object of the proposed conference is to get 
together full up-to-date information on the 
preparation and use of pulverised fuel, includ- 
ing its advantages and disadvantages compared 
with other forms of fuel. It is hoped to cover 
the whole field, including steam raising, cement 
kilns, metallurgical and other furnaces, and 
details of developments in pulverised fuel prac- 
tice, not only in this country, but in America, 
France, Germany, Australia, and elsewhere. 
The aim is to make available independent 
authoritative information on all aspects of 
pulverised fuel production and firing for the 
guidance of users and potential users of the 
system, and through the experience of present 
users to assist manufacturers in the develop- 
ment of design of pulverised fuel equipment. 
The conference will also provide useful authori- 
tative information for the use of the Ministry of 
Fuel and Power and the National Coal Board in 
their deliberations upon the most efficient pre- 
paration of coal for the market. It will also 
indicate problems to which research in this 
field might be directed with advantage, although 
the primary aim of the conference is to deal 
with essentially practical problems in the use of 
pulverised fuel. The Conference Committee is 
as follows :—Chairman, Mr. B. Samuels (Insti- 
tute of Fuel); Mr. J. Hacking and Mr. F. 
Shakeshaft (Central Electricity Board) ; Mr. C. 
Verity, Mr. H. Ewbank, and Mr. R. R. 
Martindale (Incorporated Association of Elec- 
tric Power Companies); Mr. W. N. C. Clinch, 
Mr. J. A. Vice, and Mr. F. Lawton (Joint Com- 
mittee of Electricity Supply Organisations) ; 
Mr. C. H. Sparks, Mr. J. Mayer, and Mr. G. 
Cooke (Water-Tube Boilermakers’ Association) ; 
Mr. P. G. Ryder, Mr. A. G. Marland, and Mr. 
G. Thomas (Combustion Appliance Makers’ 


Association); Mr. W. F. Carey (Imperial 
Chemical Industries, Ltd.); Mr. G. Davis 


(Associated Portland Cement Manufacturers, 


Ltd.); Mr.. G. W. Andrew (Federation of 
British Industries); Mr. D. W. Aldridge 


(British Copper Refiners, Ltd.) ; Dr. R. Lessing ; 
Mr. A. T. Green (British Refractories Research 
Association); Dr. A. Parker and Mr. T. F. 
Hurley (Fuel Research Station); Professor 
D. T. A. Townend and Mr. F. B. Karthauser 
(British Coal Utilisation Research Associa- 
tion); Mr. J. Ivon Graham (British Colliery 
Owners’ Research Association) ; Mr. A. Grounds 
(Coal Industry Joint Fuel Efficiency Com- 
mittee) ; Dr. W. A. Macfarlane and Mr. J. B. M. 
Mason (Ministry of Fuel and Power) ; Dr. E. S. 
Grumell (Fuel Efficiency Committee, Ministry 
of Fuel and Power). The Institute of Fuel is 
represented by Dr. E. W. Smith (President), 
Professor C. H. Lander (President-Elect), Mr. 
R. W. Reynolds-Davies (Secretary), and Mr. 
A. Coe (editor). The Iron and Steel Institute 
was represented at the first meeting by Mr. 
A. Chattin and Mr. A. Post. 


Chamber of Shipping and Transport 
Problems 


Av a meeting of the Council of the Chamber of 
Shipping, which took place in London on 
Thursday, June 6th, the President, Mr. Joseph 
P. Maclay, said that it was hoped that an 
official communication would shortly be received 
from the Inter-Allied Reparations Agency con- 
cerning the ships from Germany’s mercantile 
fleet which would be available to Britain. 
Referring to the increase in railway rates and 
the submission to the Railway Rates Tribunal 
of the best method of adjusting charges overall 
for next year, Mr. Maclay pointed out that the 
Tribunal’s inquiry would be public. . The terms 
of reference mentioned the importance of the 
Maintenance of adequate coastwise shipping 
services, and they covered dock and harbour 
dues at railway-owned ports. Wide considera- 
tions were involved of importance to shipping 
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represented at the inquiry. It would also be 
represented at the meeting which the Ministry 
of Transport was calling on Thursday, June 
13th, to consider the proposals of the Man- 
chester pilotage authority and the pilots’ claim. 
The question of the siting of new towns and the 
development of industries under the New Towns 
Bill and the Distribution of Industries Act was 
also of interest to the Chamber, owing to the 
importance of transport facilities being pro- 
vided not only for passengers, but for goods 
traffic of both raw materials in bulk and manu- 
factured articles. It was agreed that the 
Chamber should point out to the Ministry of 
Transport that, in addition to good road 
facilities, the parallel needs of other forms of 
transport should be considered, so that port 
and harbour services could play their proper 
part in the developments which were con- 
templated. 


Forest of Dean Coalfield Survey 


THE regional survey report on the Forest of 
Dean coalfield to the Minister of Fuel and 
Power has now been published by the Stationery 
Office. The production of this coalfield has 
been on the decline from 1936 and has been 
falling progressively since 1939. The numbers 
employed have dropped from 7818 in 1920 to 
4339 in 1944. Approximately 95 per cent. of 
the present output is obtained from six collieries, 
whose reserves are estimated to amount to 
60 to 70 million tons. It is suggested that the 
output of the coalfiéld could be maintained at 
its 1938 level, 1,348,000 tons, for at least fifty 
years. Regional planning and development of 
reserves is recommended. Of the six important 
collieries now working, one is expected to cease 
production in ten years, another in fifteen 
years, and two others in twenty-five years. The 
remaining two collieries have sufficient reserves 
to maintain them in production for at least 
one hundred years. Regional planning and 
reorganisation may lead, the survey states, to a 
very different conception of the future life of 
some of the collieries. There is scope for the 
increase in the use of coal face machinery, and 
the possibilities of using power loaders should 
be closely examined by those responsible for 
the efficient working of the collieries. There 
has been for many years a substantial wastage 
in manpower in the coalfield, with a concurrent 
decline in the number of new entrants to the 
industry. The urgent need, it is stated, is for 
coal face workers. The cost of drainage and 
pumping is high, but it is hoped that a solution 
can be found on a regional basis. The pro- 
vision of efficient transport is essential to the 
proper use of the manpower in the industry in 
this coalfield. 


Esbjerg-Harwich Motorship 
* Kronprins Frederik ” 


THE new motorship “ Kronprins Frederik,” 
of the United Shipping Company, of Copen- 
hagen, which entered the Harwich-Esbjerg 
service last week, is one of two important 
ships for trade between Great Britain and 
Denmark, the second of which is to be 
placed in service in the spring of 1948. The 
** Kronprins Frederik ” was constructed at the 
yard of the Elsinore Shipbuilding and Engi- 
neering Company. She was launched in 1940 
and handed to her owners in 1941, but was laid 
up during the German occupation of Denmark, 
owing to the want of British propellers and 
other fittings. The principal dimensions of the 
ship are as follows :—Length overall, 375ft. 6in.; 
breadth moulded, 49ft. 9in.; depth moulded, 
to ““C” deck 20ft.; loaded draught, 18ft. 6in.; 
displacement, 5142 tons; measurement, 3895 
gross tons; and designed speed on trials, 
20-5 knots. The propelling machinery com- 
prises a twin-screw arrangement of Burmeister 
and Wain oil engines of the single-acting, two- 
stroke, trunk type, with airless injection and 
independent blowers. Each engine has ten 
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cylinders with a bore of 500 mm. and a piston 





stroke of 900 mm. The combined output when 
running at a speed of 165 r.p.m. is 8400 I.H.P. 
Provision is made for carrying 143 first-class 
and 159 second-class passengers, and in summer 
time about fifty-four deck passengers may also 
be carried. Excellent public rooms and cabin 
accommodation are provided, and there is a good 
cargo capacity with modern handling appliances. 


Summer Course in Illuminating 
Engineering 


THE Birmingham Centre of the Iluminating 
Engineering Society has arranged with the 
Birmingham Education Committee to hold 
courses in illuminating engineering at the 
Central Technical College, Suffolk Street, Bir- 
mingham, in the Department of Electrical Engi- 
neering. A beginning is being made with a 
short summer course consisting of four lectures 
on Wednesdays, June 12th, 19th, 26th, and 
July 3rd, at 6.30 p.m. The first lecture will be 
on “ Light and the Eyes,” and will be given by 
Dr. J. H. Nelson, A.R.C.S., F.LE.S., of the 
Joseph Lucas Research Laboratories, Birming- 
ham; the second lecture will be delivered by 
Mr. H. K. Bourne, M.Sc., M.I.E.E., of the 
research department of the B.T.H. Company, 
Ltd., on ‘“ Practical Electric Light Sources ”’ ; 
the third lecture will be taken by Dr. J. W. T. 
Walsh, M.A., M.I.E.E., F.I.E.S., of the National 
Physical Laboratory, Teddington, who will 
speak on “‘ The Measurement and Use of Day- 
light ’’ ; while the fourth and last lecture of the 
series will be by Mr. R. O. Ackerley, M.I.E.E., 
F.L.E.S., of the illuminating engineering depart- 
ment of the General Electric Co., Ltd., London, 
and will deal with ‘‘ Interior Lighting Design.” 
There is no fee for this summer course, and 
all interested in illuminating engineering are 
invited. Next session a proper course of instruc- 
tion will be arranged, leading up to the inter- 
mediate and final examinations in illuminating 
engineering of the City and Guilds of London 
Institute. 


The British Non-Ferrous Metals 
Federation 


THE first annual general meeting of the 
British Non-Ferrous Metals Federation took 
place in Birmingham on Thursday, June 6th, 
under the chairmanship of the President, Mr. 
Horace W. Clarke. The Federation, we may 
recall, was formed in April, 1945, as the repre- 
sentative organisation of the industry. Mr. 
Clarke spoke of the very helpful spirit of 
co-operation which existed between the Govern- 
ment Departments and the Federation. An 
illustration of this, he said, was the agreement 
which the Surplus Disposal Sub-Committee 
had come to with the Ministry of Supply with 
regard to the orderly liquidation of existing 
surplus stocks of non-ferrous metals, without 
any serious dislocation of the normal industrial 
programme. The Federation was also repre- 
sented on the Government’s Scrap Advisory 
Committee, and much useful work had been 
done. Another important committee had been 
the International Relations Sub-Committee, 
which had advised the Government in con- 
nection with the work of the Non-Ferrous 
Metals Branch of the German Control Com- 
mission. A number of technical teams repre- 
senting various sections of the industry had 
made an exhaustive study of German plant and 
factories. Their general view was that Germany 
had not made any substantial progress in non- 
ferrous metals during the war, and certainly 
had nothing to teach this country either in 
processes or in plant. A number of German 
technicians were interviewed by the teams and 
some have visited this country for questioning. 
An important recent visit was that of Dr. Bauer, 
of the Durener Metallwerk, who gave some 
limited information, and it is possible that 
similar visits may be arranged in the near 





future. The Federation has established its own 
statistical department under Mr. Paul E. 
Grainger. 
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Gas Turbine Development and Research 


_ By H. ROXBEE COX} 
No. Il—(Continued from page 513. June 7th) 


AS has been made clear, gas turbine research 
and experiment started in a very modest 
way, and the experimental facilities available 
in the early days were few and elementary. 
For their early work on cascades of aerofoils 
Harris and Fairthorne used that now-common 
device, the cascade wind tunnel, but for a 
long time after their work with it, no special 
apparatus for gas turbine investigation came 
into existence. The testing of the early small 
axial compressors required little that was 
special, and it was found possible to test the 
larger compressors of the B.10, D.11, and F.2 
schemes by means of a steam turbine which 
the Metropolitan-Vickers Company had built 
for a power station. The attack on the com- 


system at higher pressures, much greater 
powers are required. Some of the earliest 
work at engine pressures on single chambers 
from the ten-chamber system of the Whittle 
type engines was done with compressors 
which had been built as part of the facilities 
for creating a new tunnel under the Thames 
near Dartford. In the Power Jets Company 
such work has been done for some years past 
with the air supply from two Browett, Lindley 
compressors of 600 H.P. each, which, as 
operated at present somewhat below their 
maximum output, provide 3 lb. of air per 
second at 40 lb. per square inch gauge pres- 
sure. Such sources of air supply are, how- 
ever, inadequate for the work ahead, and it 





which gives a thrust of some 2200 Ib., the 


*! power which the turbine has to supply to 


drive the compressor is about 4500 HP, 
Even for engines of this relatively small size, 
therefore, a power station giving something 
in excess of 4500 H.P. was necessary. 

We have made several shots at the problem. 
I have mentioned the temporary use of a 
steam turbine by Metropolitan-Vickers. In 
addition, Rolls-Royce built a compressor 
testing plant driven by one of their “Vulture” 
engines. In these cases the power was 
insufficient, however, and it was necessary 
to throttle the intake air. A more powerful 
plant was a power station of about 6000 H.P. 
belonging to the Northampton Electric 
Supply Company, which was converted with 
their permission to compressor testing. On 
this plant the compressors for the de Havil- 
land H.1, the Metrapolitan-Vickers F.2, and 
the Armstrong-Siddeley ASX have been 
successfully tested. Also a specially designed 
plant was put in hand for the Power Jets 
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Blower on Test 


bustion problem, however, initiated the 
demand for special facilities. 


ComBustTion TEST PLANT 


In the cases of engines in which the com- 
bustion system consists of a number of 
separate chambers, a great deal can be done 
by experiment upon a single chamber with 
air at approximately atmospheric pressure. 
For such work the Power Jets Company use 
45 H.P. test plants, each able to deliver 3} lb. 
of air per second at 3 Ib. per square inch gauge 
pressure. These plants are fairly typical and 
are similar to those used in the early com- 
bustion tests for the Whittle engines. When 
however, it becomes necessary to test a 
system consisting of a single annular chamber, 
as in the case of the F.2 engine, or to test 
even a single chamber from a multi-chamber 





* From the Wright Brothers’ Lecture, delivered before 
* the Institute of Aeronautical Sciences. 





¢ Chairman and managi 3 director, Power Jets 
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FIG. 2—COMPONENT TEST PLANT 


is hoped to create far more generous sources 
of air supply to meet the demands of aero- 
dynamic as well as of combustion testing. 


CoMPONENT TEST PLANT 


It was realised in the early days of jet pro- 
pulsion engine design that, whereas the 
overall efficiency of a gas turbine engine could 
be determined by measurements of the 
characteristics of the engine as a whole, 
reliable deductions of the efficiencies of the 
three main components—the compressor, the 
turbine, and the combustion system—from 
such engine tests were not possible. Further- 
more, there were clearly serious difficulties in 
improving the individual efficiencies of the 
separate components when they could only 
be tested as part of a complete gas turbine 
engine. The need for means of testing the 
main components separately was evident. 
Equally evident was the necessity for pro- 
viding quite appreciable power for the 





purpose, for even in the small W2/700 engine, 


Company. This was also of 6000 H.P., and 
while a most useful experimental plant, will 
clearly shortly be far too small to deal with 
engines which will soon be coming along. If 
we are thoroughly to investigate and improve 
the compressors and turbines of the engines 
we can all envisage in the near future, much 
more ambitious plant will be necessary. The 
Power Jets plant (Fig. 2) is, in any case, 
however, of great intrinsic interest, and I 
propose to describe it briefly here. 

The power is provided by a steam turbine 
which delivers 6000 H.P. at its maximum 
r.p.m. of 18,000. The high of this 
turbine derives from the fact that the plant 
was designed to deal with compressors and 
gas turbines whose natural maximum r.p.m. 
are of this order. In consequence of the 
high r.p.m. the turbine appears to be excep- 
tionally small. In fact, the maximum 
diameter over the blades is 13in., and the 
drum on which the blades are mounted is 
only 8in. in diameter. The rotor really 
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consists of two similar turbines made to 
opposite hands with their exhausts facing 
and joining into a common outlet branch. 
Steam is supplied to the turbine by a La 
Mont marine type boiler. 

A drive can be taken from the turbine at 
either end. With one drive shaft in position, 
the turbine drives the compressor under test 
in an air-tight chamber. With this drive 
shaft removed, and the one at the other end 
of the steam turbine inserted, the turbine 
drives a slave compressor, the duty of which 


appropriately heated, to drive turbines, and 
so a variety of experiments can be made 
with the plant as the basis. The three plants 
so far mentioned are in the charge of the 
Government-owned Power Jets (Research 
and Development) Company, and are at the 
service of industry as well as being used for 
general investigations. The Metropolitan- 
Vickers Company has been able to adapt a 
power station in the vicinity of its works in 
a similar way to that in which the North- 





ampton power station was adapted, and it 








FiG. 3—W2/700 ENGINE IN 


is to supply air for the testing of combustion 
systems or gas turbines. 

{n the case of compressor testing, altitude 
conditions can be simulated. The way in 
which this is done is of particular interest. 
Air is led through a Venturi measuring air 
intake over the tube surfaces of a heat 
exchanger and thence passes into an air 
turbine. The work done by the air in passing 
through the air turbine is dissipated by 
means of a fan which the air turbine drives. 
Having done this work in the turbine, the 
air is cooled and the cold air passes through 
the tubes of the heat exchanger into the cell 
containing the compressor under test. It is 
because the compressor is consuming air 
that the air is drawn through the apparatus 
in the way [ have described. 

It should be noted that the incoming air, 
passing between the tubes cooled by the air 
discharge from the air turbine, deposits its 
moisture in the form of snow on the outsides 
of the heat exchanger tubes. The air delivered 
to the compressor under test.is consequently 
appropriately dry, though the humidity in 
the test cell does not necessarily correspond 
with the standard atmosphere pressure which 
has been produced therein. The control of 
the pressure is achieved by varying the nozzle 
area of the air turbine, altitude conditions 
being simulated by small nozzle areas, and 
consequently reduced mass flows to the pres- 
sure cell. This refrigerating plant is extremely 
convenient, and is capable of cooling the 
incoming air by 34 deg. Cent. 

The plant, then, is capable of testing a 
compressor, a turbine, a combustion system, 
or supplying air for special tests. A similar 
function is performed by a rather smaller 
plant, which Power Jets (Research and 
Development), Ltd., has installed at its 
Pyestock station. This is essentially a 
4000 H.P. compressor driven by electric 
motors drawing their power from the grid 
system. Primarily, it is intended to supply 
large quantities of air for aerodynamic and 


** WELLINGTON’? FLYING TEST BED 


is well equipped, therefore, to do develop- 
ment testing on its own compressors. It is 
clear to us that any firm seriously engaged in 
gas turbine development will need plant of 
this general character. 


Fryinc Test Beps 


Another item of experimental apparatus 
which has proved of the greatest value to us 
is the so-called flying test bed. The con- 








venience of having a large aeroplane in which 
@ gas turbine engine can be mounted, its 
behaviour observed, and its fuel system and 
ancillary apparatus tested, under varying 
conditions of speed and altitude, is clear. 
The first of our flying test beds was a “‘ Well- 
ington ” bomber, which was modified to take 
a W2B engine in the tail. This first flew with 
its gas turbine engine under test in August, 
1942. This aircraft, and a second similar 
one, have been used by the Rolls-Royce 
Company for development work on their 
Whittle type engines. A third “ Wellington ” 
flying test bed (Fig. 3) is used by the Power 
Jets Company for flight experiment on 
engines of the same type. 

The second of our flying test beds was a 
“Lancaster” bomber, from which the tail 
turret was removed, thereby permitting the 
mounting of a Metropolitan-Vickers F.2 at 
the rear end of the fuselage. A large air 
intake was mounted on the top of the fuselage 
and fortunately proved not to interfere with 
the efficiency of the tail unit. The first flight 
with the F.2 under test was made on June 
29th, 1943, and a great deal of testing on this 
engine and others of its class has been done 
in the “ Lancaster ” bomber first used and a 
later ‘“‘ Lancaster ’’ bomber which replaced it. 

Another converted “ Lancaster ’”’ bomber, 
somewhat grandly called the Universal Test 
Bed “‘ Lancaster,” has recently been delivered 
to Power Jets (Research and Development), 
Ltd. In this aircraft the engine under test, 
instead of being mounted in the tail, is 
mounted in what was previously the bomb 
bay. In this position a variety of engines 
of different forms can conveniently be slung. 
The first to be installed was the Armstrong- 
Siddeley ASX. 

The information gathered from the flying 
test beds has been of the greatest value, and 
it is intended to continue with this method 
of experiment. Although only relatively low 
speeds are possible, the degree of instru- 
mentation it permits and the convenience of 
having on board staff with no duties other 
than testing the gas turbines makes it a 
valuable complement to experiment and 
development with aircraft dependent for 
sustentation on the engine under test. 








r 1926 THe ENGINEER collected and 
described in detail a number of analogical 
models (THE ENGINEER, Vol. 142) under the 
heading ‘‘ Models and Analogies for Demons- 
trating Electrical Principles.”t The follow- 
ing article is an account of another instruc- 
tional model recently designed by the author 
analogous to an electrical oscillator. This 
can be used (1) to show variations in the Q 
of an oscillatory circuit, t.e., variations of 
energy loss, or (2) to illustrate resonance 
between the oscillator and a second tuned 
circuit. 


(1) VARIATIONS IN THE Q OF AN 
OscILLATORY CIRCUIT 


A sketch of the model is given at F, Fig. 1. 
The oscillator is represented by the foremost 





* Physics Department, University of Sydney, Australia 
+ Two analogies suggested by the author were included. 
THE ENGINEER, September 24th, 1926, G. G. Blake’s 
addition to Clinker’s model to enable the neutrodyne 





thermodynamic tests. This air can be used, 


principle to be demonstrated, and THe ENGINEER, 
October 21st, 1926, G. G. Blake’s triode model. 





A Mechanical Model Analogous to An 
~ Oscillatory Electrical Circuit 


By G. G. BLAKE, F. Inst. P., M.I.E.E.* 


pendulum L tuned by the position of a weight 
C. The second pendulum, the use of which 
will be described later, not being required 
for this demonstration, is disconnected from 
the oscillator by lifting the coupling-rod Z 
from the cam N. 

Diagram A, at the top right-hand corner, 
represents the equivalent electrical circuit. 
If the values of either R or R’ be varied 
over the correct range of resistance, the 
energy losses of the oscillator reach a 
peak value, after which they decrease. This 
is shown by curve C at the bottom of the 
figure. These Q losses can be measured elec- 
trically as a fall of voltage across the tank 
condenser C of the oscillator, or as a rise in 
the plate feed current. On the model they 
are demonstrated in the following manner :— 
Having tuned the oscillator represented by 
the swinging pendulum to a desired frequency 
(dependent upon the length of L and the 
weight of C), it is moved forward in the 
direction of the arrow. The distance to which 
it is displaced from the vertical before it is 
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released and allowed to swing, may be said 
to represent the applied E.M.F. 

A glance at the sectional diagram E shows 
the construction of the model. An axle runs 
through the head of the pendulum, its fit 
being sufficiently tight to ensure that when 
no load is put on the oscillator the axle will 
move in accord therewith. On the other 
hand, it is sufficiently loose to enable the 
pendulum to swing on the axle if the latter 
is prevented from rotating. The frictional 
resistance between the pendulum head and 
the axle represents resistance R of the elec- 
trical circuit. The free end of the axle forms 
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MECHANICAL ANALOGY 


one face A of a clutch ; the other face B can 
be made to press to any desired degree against 
A by means of a thumbscrew K. The fric- 
tional resistance between the clutch surfaces 
represents the electrical resistance R’. 

Both faces of the clutch are covered with 
wash leather and slip easily against the sur- 
faces of a mica disc M—see the sectional 
drawing E—(with a pressure just sufficient 
to support the mica) until increased pressure 
is applied. The application of such frictional 
resistance to the end of the axle represents 
an increase. of resistance R1 of the electrical 
diagram A. P P!, and P? are observation 
pointers. P! is attached to the small axle 
X? carrying clutch face B. A light spring S 


FOR OSCILLATORY ELECTRICAL CIRCUIT 





sets the energy level required before B 


commences to respond to movements of A. 
The distance travelled horizontally by pointer 
P? as the thumbscrew K is tightened indicates 
the amount of frictional resistance applied. 
When the clutch commences to engage, the 
movements of P! are slight, but they gradu- 
ally increase, until those of P! equal those 
of P, indicating that the maximum amount 
of energy is now being drawn from the oscil- 
lator. After this, with increased frictional 
resistance as the axle begins to bind on its 
bearings, the movements of P! gradually 
decrease, and finally cease, while the pendu- 
lum continues to oscillate on the axle. It is 
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readily seen that curve C serves equally well 
to show the maximum energy loss obtainable 
by the application of frictional resistance 
at the clutch to our mechanical oscillator. 


(2) RESONANCE BETWEEN AN OSCILLATOR 
AND A SECOND TUNED CIRCUIT 


Referring once more to the sketch F of the 
model, the second pendulum L’ with its 
adjustable weight C* represents a separate 
tuned circuit T, shown in electrical diagram 
B. Electrically, the oscillator O is capacity 
coupled to the tuned circuit at C'. On the 
model, coupling is made by resting the 
coupling-rod Z on the cam N, the latter being 
attached to the axle of the mechanical 


Pendulum L', representing the tuned gir. 
cuit T, is tuned by altering the position of 
the weight C*. When it is in resonance with 
pendulum L, energy is transmitted from the 
latter, and very soon both pendulums 
oscillate in unison ; but if they are not both 
tuned to the same frequency the pointer Ps 
does not indicate any response to the move. 
ments of the oscillator. 

The method of pivoting the second pen. 
dulum at X and X! is self-explained by the 
sketch. 

The under-surface of the coupling-rod 7 
and the cam N are cork-covered. This sub. 
stance was found by experiment to grip just 
sufficiently to enable energy to be passed to 
the second oscillator, while it allows the 
cam to rub gently against the under-surface 
of the coupling-rod. 








Canada’s ‘“‘ Fourth Service” 


So that she may keep her covenant with 
the United Nations Organisation, Canada is 
setting up an establishment, comparable to 
a fourth service of the armed forces, which 
will make possible the quick mobilisation of the 
industrial capacity of the nation. The new 
“fourth service,’? Canadian Arsenals, Ltd., 
working under the direction of the Department 
of Reconstruction and Supply, will dovetail 
its defence preparations with those of the Royal 
Canadian Navy, the Canadian Army and the 
Royal Canadian Air Force. It will be the task 
of the new Crown company not only to keep 
the country’s arms in top-notch condition, but 
also to keep Government and private factories 
and key civilian personnel in a state of readiness. 

Defence manufacturers in Canada may be 
roughly divided into two categories. In the 
first category are civilian plants producing 
automobiles, refrigerators, ships, aircraft, rail- 
way equipment, &c. Such plants can be rapidly 
converted to the manufacture of war supplies, 
and by constant liaison Canadian Arsenals will 
make possible a much more rapid conversion 
than was possible in the early days of World 
War II. In the second category are the plants 
built only to produce defence items of no value 
to the civilian. In this category are the explo- 
sives, shell-filling, gun, small-arms and such- 
like factories. It is the intention of Canadian 
Arsenals, Ltd., to maintain plants in this second 
category. The new Crown company will thus 
embody the Longeuil gun plant, formerly 
operated for the Government by Dominion 
Engineering Company ; the Small Arms, Ltd., 
plant at Long Branch, Ontario, the Dominion 
Arsenal at Quebec City, and a portion of the 
Research Enterprises, Ltd., plant at Leaside, 
Ontario. In addition, the company will main- 
tain in a stand-by condition a number of 
chemical and explosives plants built and 
operated during the war. All the plants to be 
taken over by Canadian Arsenals, Ltd., are 
already the property of the people of Canada. 
Civilian plants convertible in the event of an 
emergency will be kept apprised of the latest 
designs and developments in military weapons. 
Blueprints and _ specifications with manu- 
facturing information will be kept readily 
available to the manufacturing companies. In 
addition, the Crown company will retain in a 
stand-by condition a supply of machine tools 
and dies ready to be shipped to the designated 
plants. Thus within a short period the civilian 
plant would be in a position to begin setting up 
equipment and production could start within 
a matter of weeks instead of months. Because 
Canada has comparatively small armed forces, 
her own equipment must necessarily conform 
to the designs of the United Nations Organisa- 
tion. However, developments in certain types 
of equipment will go forward in Canada. Most 
of them will be the work of the Department of 
National Defence, but some designing may be 
done by engineers of Canadian Arsenals, Ltd. 
The Crown company will be equipped to make 
pilot models of any weapons designed in Canada, 
and will also prepare manufacturing specifica- 
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American Geared Locomotives 


( ’ EARED locomotives date back to the early 
J daysof railways, and in recent years they have 
been developed for main line service with high 
speeds and heavy trains. In the United States 


gears on their faces. On short shafts outside 
the wheels are bevel pinions, and these shafts are 
connected with the crankshaft through line shafts 
with slip joints and universal flexible couplings. 


space above the crown sheet has a depth of 
30in. To permit the engine to be placed on the 
right-hand side the boiler is set with its centre 
line offset to the left of the centre line of the 
frame and track, thus keeping the cranks 
within clearance limits. Three separate but 
identical vertical engines are mounted on a cast 
steel bed-plate on the plate girder main frame. 
The cylinders are 17in. by 18in., with 9in. piston 





valves of the inside admission type and 4jin. 








different types of geared locomotives have been 
used extensively for branch and other lines 
having unfavourable physical and operating 
conditions, and a modern example of such 
machines is the Shay geared locomotive on the 
Western Maryland Railroad, shown in the 
accompanying engravings. 

This type of engine was invented some 
seventy-five to eighty years ago by a Mr. Shay, 
who applied it to his logging or lumber lines in 
the forests of Michigan. Its special features 
are in its power, flexibility, and distribution of 
weight. As improved from time to time it has 
been introduced extensively, mainly for branch 
lines, secondary or light railways, logging and 
mining railways, industrial or factory lines, and 
even on mountain sections of main lines. In 
all of these cases the operating or working con- 
ditions include the following as governing con- 
ditions :—(1) Severe gradients and numerous 
sharp gurves, requiring power and flexibility ; 
(2) track of light and perhaps temporary con- 
struction, which requires power in combination 
with flexibility and light axle loads; (3) only 
slow-speed service is required. For switching 
or shunting service this type of engine has an 
advantage in its ability readily and rapidly to 


DRIVING SIDE OF SHAY LOCOMOTIVE 


Of the accompanying views of the new three- 
cylinder single-expansion Shay locomotive for 
the Western Maryland Railroad, the first shows 
the “ driving side’’ with the engine and gears, 


TaBLE I.—Geared Locomotive, Western Maryland Rail- 
road, U.S.A. 
Cylinders, three, single expan- 
OG ick wee, eae Cade Lisee 

Wheels wis 
Tractive force ... 
Speed, maximum 
Length overall... ... ... 
Wheel base, driving, total 
Wheel base, rigid, bogie ... 
Weight, all on drivers... 
Steam pressure 
Boiler, diameter 
Fire-box 
Water spaces 
Tubes, length ... 
Grate area Sasi iia Se oie 
Heating surface, fire-box 
Heating surface, tubes 
Heating surface, total 
Superheating surface 
Coal, in bunker... - 9 tons 
Water, in tender tank 6000 gallons 


while the second shows the “‘ off side’ with the 
heavy plate girder frame. This machine 
operates on a branch line in a coal mining 


17 in, by 18in. 
48in. 

59,740 lb. 

22 m.p.h. 

66ft. 

49ft. 

5ft. 8in. 

160 tons 

200 Ib. 

6ft. Sin. 

Oft. 6in. by 5ft. lin. 
4in. and 4}in. 
13ft. 6in. 

48-5 square feet 
226 square feet 
1623 square feet 
1849 square feet 
429 square feet 





district where the gradients range as high as 





travel, operated by Stephenson valve gear. The 
steam pipe to the cylinders is led out from the 
side of the smoke-box and the exhaust pipe 
enters at the bottom of the smoke-box. A 
power-operated reversing gear is used. 

There are three four-wheeled driving bogies. 
Two under the boiler and cab are spaced 
29ft. 6in. between centres; the third carries 

TasLe II.—Power of Geared Locomotive 





Hauling 


Draw-bar pull. 
capacity. 


Tractive 


Speed. 
force. 





Level. | 1 in 14. | lin 20./ lin 14. 





Lb. Tons. | Tons. 
34,600 376 234 
23,100 270 156 

3,300 86 22 


Lb. 
56,000 
44,500 
24,700 


M.p.h. | Lb. 
6 56,800 
10 45,300 
20 25,500 

















the tender and is spaced 13ft. 10in. from the 
second bogie. The bogies are of steel con- 
struction and have 8}in. axles. On the right- 
hand side the wheels have steel tyres shrunk 
upon cast steel centres, to the faces of which 
are bolted the bevel driving gears. Lugs on 
the wheel centres protect the rim bolts in case 





of derailment. On the left-hand side the wheels 














set or “spot” carriages or wagons at exact 
positions. 

In the Shay locomotive, which is well adapted 
to meet these special requirements, the cylinders 
are vertical and are situated on the right-hand 
side of the frame which carries the boiler. This 





main frame is mounted upon swivelling bogies, 
the right-hand wheels of which have bevel 


OFF SIDE OF SHAY LOCOMOTIVE 


1 in 14-3, or even 1 in 10 on occasion. The 
sharpest curves are of 260ft. radius. The 
maximum speed is 22 m.p.h. General dimen- 
sions of this curious locomotive are listed 
in Table I, while figures of the power and 
hauling capacity are given in Table IT. 

The boiler is of the locomotive type, and 





because of the 1 in 14-3 gradients the steafn 


are of rolled steel. Each bogie carries a short 
shaft having bevel pinions which engage the 
gears on the faces of the wheels. Intermediate 
shafts connecting the pinion shafts with the 
7}in. three-throw crankshaft have three pair 
couplings of the universal joint type and slip 
joints which allow for the swinging of the bogies 
on sharp curves. The gear ratio is 2-45 to l. 
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LIGHT TRANSPORT AIRCRAFT 











For the maximum speed of 22 m.p.h. the engines 
run at 377 r.p.m. Bituminous coal is carried 
in 4 bunker at the rear of the cab. Water for 
the boiler is in a separate tender mounted on 
the third or rear driving bogie. 

This Shay locomotive of the Western Mary- 
land Railroad is probably the largest of its 
type. It was built by the Lima Locomotive 
Works, of Lima, Ohio, U.S.A. Shay loco- 
motives are built also as tank engines, with 
boiler, cab, coal bunker, and water tank all 
mounted on a main frame composed of rolled 
steel joists or plate girders and carried by two 
driving bogies. For the three-cylinder tank 
engines the cylinders range from 6in. by 12in. 
to 15in. by I17in., with wheels of 29in. to 43in. 
diameter; rigid or bogie wheel base, 4ft. to 
5ft. 8in,; total wheel base, 23ft. to 40ft.; weight, 
28 to 90 tons. The smallest of the tank engines 
have only two cylinders, 6in. by 10in. or Tin. 
by 12in., with 22in. or 29in. wheels ; rigid wheel- 
base, 4ft.; total wheel base, 20ft.; weight, 
14 to 20 tons. 

Locomotives of the Shay geared type are 
built for lines of 24in. to standard gauge, with 
flat-bottom rails of 15lb. to 70lb. per yard, 
gradients of 1 in 16, and curves of 100ft. to 50ft. 
radius. Their tractive force is from 6050 Ib. to 
53,000 Ib., and the boilers may operate on coal, 
oil, or wood fuel. 








The “Dove” Light Transport 


Aircraft 


THE engraving above illustrates the new 
de Havilland “‘ Dove ”’ aircraft, which has now 
completed its trials and is ready for production. 
The machine has been designed to provide | (al 
modern travel standards combined with low 
operating cost, even on a modest utilisation 
basis, with maintenance arrangements to suit 
it for intensive use. It is therefore comparable 
as regards equipment and performance with 
arterial air lmers and should be eminently 
suitable for tributary airways, charter work, or 
private transport. 

In standard form it provides accommodation 


for eight —- and a crew of two, It is 
powered by two de Havilland “Gipsy Queen 

71,” supercharged geared engines of 330 H.P. 
each, coupled to de Havilland feathering and 
braking propellers. The all-up weight is 
8500 lb., with fuel for 500 miles, and the cruising 
speed is 160 m.p.h. to 200 m.p.h., according to 
altitude. The span is 57ft., length 39ft. 4in., 
and gross wing area 335 square feet. Fuel con- 
sumption is very nearly 6 ton-miles per gallon. 

The machine is of low-wing monoplane con- 
struction with nose wheel landing gear. The 
air frame is all-metal, of stressed skin construc- 
tion. Heating and ventilating air can be 


admitted to the cabin at will. The cabin floors 
are of stressed Bakelite and plastic construction, 
and are waterproofed. 

A general contribution to lightness was the 








adoption of the Redux process of cementing 
metal to metal, which has been developed in 
recent years by Dr. de Bruyne in collaboration 
with de Havilland application work. In the 
“Dove ”’ it is employed for fixing stringers to 
fuselage and wing skins. Besides giving a 
smooth exterior surface, it permits the use of 
lighter-gauge stringers, eliminates many rivets 
and costs about half as much as brazier-head 
riveting. For several years it has heen under 
development and test at de Havilland factories, 
and it has proved itself in the structure of the 
‘* Hornet” fighter, where it is used for both 
metal-to-metal and wood-to-metal adhesion. 








The Ruhr Coalfield* 





PuysicaL Conpitions (Chapter I) 


(i) The Rubr coalfield is faulted and 
distorted, but the percentage of workable coal in 
the coal-bearing strata is 4 per cent. to 8 per 
cent. The advantages of these rich measures, 
although partly offset by the average depth of 
working—which has now reached about 750 
yards—is reflected in the large daily output 
obtained at many mines from relatively small 
leaseholds. 

(ii) The horizon system of mining is ideally 
suited to the Ruhr conditions. This system is 
recommended for consideration in this country, 
particularly where the physical conditions are 
similar to those in the Ruhr. 

(iii) The Ruhr modern coal mine with a capa- 
city of more than 10,000 tons per day is a very 
large unit. Mines of such a daily output are not 
recommended in this country because of com- 
plications of management even where available 

coal thickness and other geological conditions are 
most favourable ; and it should be pointed out 
that complete mechanisation as carried out in 
the most modern mines in the Ruhr can only be 
recommended where the reserves of coal and 
the daily rate of production justify the heavy 
expenditure involved. 

(iv) Full co-ordination of research and 
development work has been achieved, and the 
organisation set up by the German Coal Owners’ 
Association is worthy of close study. A similar 
co-ordination under the supervision of 
enced and mining engineers would be 
of great value to the mining industry in this 
country. 


METHODS OF WoRKING AND Coat FACE 
Equipment (Chapter IT) 

(i) Longwall experience in the Ruhr pro- 
vides no reliable guide to longwall retreating 
practice under British conditions. The view 
that longwall retreating will be advantageous 
in the Ruhr for depths exceeding 1100 yards 
appears to be sound from the aspect of ventila- 

*From a Technical Report on the Ruhr Coalfield, 
Ministry of Fuel and Power and British “Intelligence 


Qhiectives Sub-Committee. Summary of Conclusions and 
Recommendations. 








tion, but is not in accordance with British 
experience of maintenance of roadways at 
depth. 

(ii) The wide use of the pneumatic pick is 
basically due to the physical characteristics of 
the seams. The measurement of the effort 
required to break down a cubic metre of coal in 
each seam has defined the field of application of 
pneumatio picks in the Ruhr coalfield. 

(iii) Arrangements should be made to obtain 
first-hand knowledge of progress in the further 
development of the yielding type steel supports. 

(iv) We recommend that mechanical packing, 
which is effective under Ruhr conditions, should 
be developed under suitable conditions in 
British mines without delay. 

(v) The most important development in face 
conveyors for hand loading is the double-chain 
scraper conveyor for long faces. We recommend 
that one of these conveyors should be brought to 
Britain for detailed examination and applica- 
tion under British conditions. 

(vi) The provision of mains-operated lighting 
at the coal face is common in the Ruhr and 
owes much of its success to the relative absence 
of shot firing. 

(vii) The standard of illumination provided 
at the coal face by mains lighting is much higher 
than has ever been attempted in this country. 

(viii) The use of 40 or 60-watt lamps com- 
paratively closely spaced has been made possible 
by reducing glare. Consideration should be 
given to the development in Britaim of toughened 
opal glass with low light loss. 

(ix) The circuit adopted has secured a fairly 
uniform degree of illumination throughout the 
whole length of face. This arrangement enables 
actual working voltage and lamp voltage to be 
more closely related. 

(x) The link-up “‘plug-in” system of assembly 
removes many difficulties associated with the 
daily move up and maintenance of the installa- 
tion. We recommend the adoption of the 
** plug-in ” system in this country. 

(xi) Gate conveyor equipment in the Ruhr is 
not up to British standards. The steel belt and 
steel plate conveyors, which have been developed 
owing to the shortage of rubber, are not as satis- 
factory for gate conveyor service as the 
troughed rubber belt conveyor. 

(xii) The lay-out and equipment of loading 
stations are sufficiently far in advance of British 
general practice to prove that the flow of coal 
into the tubs and the passage of the tubs 
through the loading station should be under 
mechanical control where large outputs are 
loaded. 

(xiii) Despite the interest created by the 
power-loading competitions, less than 0-4 per 
cent. of the total quantity of coal has been 
loaded mechanically during the last five years. 

(xiv) The development of cutter loaders in the 
Ruhr has, to a degree, been on the lines initiated 
in this country, but is not so far advanced. The 
details of the Demag thin seam cutter loader are 
of interest because the loading action appears 
to be effective within the restrictions imposed 
by height limitations in thin seams, and we 
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recommend that the drawings should be made 
available to the designers of cutter loaders in 
this country. 

(xv) Experience in the Ruhr over the last 
three years has proved that the difficulties 
encountered in using the coal plough, and 
overcome under the most favourable conditions, 
progressively increase as the coal becomes 
harder. The forces to be mastered in the 
majority of seams are so little known, and the 
sphere of application of the plough is as yet so 
undefined, that the German technicians have 
requested permission to make a thorough 
investigation with the testing unit described. 

A parallel investigation is recommended in 
Britain, Such an investigation would :— 

(a) Provide a valuable comparison of the 
physical characteristics of British coal seams, 
so far as the getting of coal is concerned. 

(b) Ensure that full use is made of the expe- 
rience already gained in the Ruhr. 

(c) Eliminate the unknown factors in 

Britain and ensure the success of éoal plough 

installations. 

(xvi) We also recommend that a standard 
German coal plough complete with ancillary 
equipment should be obtained for practical 
test in a seam in Britain chosen after the 
investigation proposed under (xv). 

(xvii) The development of the coal plough in 
the Ruhr should be closely studied, and com- 
plete control should be obtained of the 
resonance tractor. 

(xviii) The removal of a narrow strip of coal 
from a longwall face by power (e¢.g., by using a 
coal plough as in the Ruhr) as a method of coal 
getting has been the subject of much thought 
and experiment in Britain during the last few 
years. The system is of great interest because 
the power loading operation can be made inde- 
pendent of the work of supporting the roof— 
even if this means increasing the number of 
man shifts for setting supports—which points 
the way to continuous power loading and to 
mechanising the work of supporting the roof. 

(xix) We recommend that one of the special 
double chain conveyors developed for use with 
the coal plough should be brought from 
Germany for the application proposed under 
(xv). 

(xx) The resonance conveyor is worthy of the 
closest attention and we strongly recommend 
that it should be further developed in Britain. 


THE System oF Drivinc Roapways IN 
Stone (Chapter ITI) 

(i) The co-ordination of loading, setting 
supports, drilling and shotfiring in mechanised 
stone drifting is most successful when the 
depth of the shot holes is adjusted to ensure that 
one full cut is completed in a shift. 

(ii) The “* Stoss-schaufellader ”’ is an efficient 
loader, particularly when used in conjunction 
with the drilling carriage, but it is limited to 
level, or approximately level, roadways in which 
the rail track is laid close to the working face. 
It is doubtful whether, under these conditions, 
the ‘‘ Stoss-schaufellader’’ loader is more 
effective than other loaders with a wider range 
of application. 

(iii) Wet drilling in stone drifts is standard 
practice in the Ruhr, and we recommend that 
it should be used for driving roadways in stone 
in Great Britain, particularly where large 
numbers of drills are operated simultaneously. 

(iv) ‘‘ Hard metal ’”’ tips on percussive drills, 
the vibratory drill feed and drilling carriages 
have materially accelerated the drilling cycle, 
and represent an important advance in the 
technique of driving roadways in stone. All 
three are worthy of further careful study with a 
view to applying the principles to our practice. 

(v) The use of the rotary tunnelling machine 
in coal measures strata in the Ruhr should be 
encouraged, and the results should be carefully 
observed. 


UNDERGROUND TRANSPORT WITH SPECIAL 
REFERENCE TO LOcOMOTIVE HAULAGE 
(Chapter IV) 

(i) In the Ruhr, the continuous system 
of gate road and staple shaft haulage and the 
use of the mine car show, in practice, a very 
satisfactory economy in costs and in manpower. 
We recommend that, where it is proposed to 


tage should be taken of German experience in 
transport design and lay-out. 

(ii) Locomotive haulage has become firmly 
established as the standard form of underground 
transport in the Ruhr because, compared with 
rope haulage, it has greater flexibility and break- 
downs are less frequent. 

(iii) The trolley locomotive remains by far the 
most popular locomotive in the Ruhr because of 
its higher operational efficiency compared with 
all others. There is evidence that some diesel 
installations will be replaced by trolley loco- 
motives as soon as the necessary equipment is 
available. We recommend that the trolley 
locomotive should be introduced into British 
coal mines, under suitable conditions, without 
delay. 

(iv) The methods of trolley wire suspension 
and of current collection employed in the Ruhr 
are recommended from the point of view of 
efficient operation and low maintenance costs. 

(v) Welding provides the most permanent 
form of track bonding. We recommend that 
the necessary facilities should be given to 
enable welding to be similarly carried out under- 
ground in British mines. 

(vi) In view of the success achieved in the 
Ruhr, we recommend that mercury arc rectifiers 
should be provided in preference to rotary 
equipment in underground D.C. sub-stations for 
trolley locomotives. 

(vii) The development of the diesel locomotive 
has been retarded by war conditions and, to a 
certain extent, by its high maintenance costs 
as compared with the trolley locomotive. Fumes 
become a nuisance where several diesel loco- 
motives are simultaneously in use underground. 

The German diesel design is not, on the whole, 
as efficient as the British. 

(viii) The compressed air locomotive, which is 
comparatively low in horsepower, is generally 
acknowledged in the Ruhr to be less efficient 
than other types. We therefore do not recom- 
mend its use in British mines. 

(ix) The efficient and attractive design of the 
undercarriage of the German standard mine car 
makes it particularly suitable for use with 
locomotives. This is of special importance in 
view of the increasing use of locomotives in 
British mines. Points worthy of particular 
study are the single buffer and buffer spring, the 
double taper roller bearings, and the methods of 
springing and of suspending the car body. 

(x) The efficiency of haulage operations in the 
Ruhr is, in general, greatly increased by the 
method of track laying, which is of a very high 
standard. 

(xi) The simple mechanical devices used at 

loading stations, together with the simple lay- 
outs, have enabled considerable economies to be 
effected in manpower, and add to the efficiency 
of large mine cars hauled by locomotives. 
(xii) The underground workshops provided in 
some Ruhr mines have proved to be of con- 
siderable value, particularly for locomotive 
repairs. We recommend that similar accommo- 
dation should be provided underground in new 
large mines, and in older mines where a number 
of locomotives are serviced, in this country. 


WINDING AND SuHarr Lay-out (Chapter V) 


(i) The grouping of mines under the 
same ownership, increasing depth of working, 
and the universal development of the system of 
horizon mining have all influenced winding and 
ancillary operations in the Ruhr. In an 
endeavour to obtain greater economy in the use 
of manpower and of mechanical and/or electrical 
power, winding operations have become more 
concentrated, shaft capacity more fully utilised, 
and, in some instances, both surface and shaft 
bottom lay-outs have been modernised with 
great thoroughness. 

(ii) In view of its record of reliable and effi- 
cient service in the Ruhr, the question of the use 
of the electrically driven Koepe winding system 
in British mining practice, particularly where 
the introduction of horizon mining is being 
considered, should receive renewed attention. 
In this connection the advantages of the tower- 
mounted type of Koepe winder merit special 
attention. 

(iii) It is believed that the problem of winding 
heavy loads from great depths in the Ruhr has 
been solved by the introduction of the multi-rope 





operation. This development should be closely 
studied in connection with the exploitation of 
our deeper seams. 

(iv) The Ruhr type of air lock can be used to 
advantage in many British mines where there is 
limited space at the shaft mouth. In addition 
to minimising surface air leakage, it may facili- 
tate modernisation of surface tub circulation 
and thereby reduce manpower. 

(v) The Miithing car coupling system for use 
in conjunction with cage winding is regarded 
with considerable confidence by some German 
technicians, but as it is only in the early stages 
of development no recommendation can yet be 
made as to its adoption in this country. 

(vi) The simplification of car circuits, both 
above and below ground, made possible by 
modern cage winding with large cars, has 
undoubtedly resulted in considerable financial 
savings in installation and in operation. In 
certain circumstances, therefore, cage winding 
with large cars can compete successfully with 
skip winding, and is recommended in this 
country in cases where a number of different 
qualities of coal are to be raised by the same 
winder. 

(vii) The skip winding appliances in operation 
in the Ruhr have proved to be reliable and 
inexpensive. The recent improvements effected 
in the design of skip winders to minimise the 
breakage of coal and to suppress dust should 
encourage the use of skip winding in this 
country, particularly in new mines or where an 
increase of existing shaft capacity is desirable. 

(viii) The rolling tipper system for car tipping 
underground is an outstanding achievement and 
should be studied by those responsible for the 
design of new mines where skip winding is to 
be used. 

(ix) Whilst the results of recent study in the 
Ruhr of the effective areas of shafts and shaft 
openings and their efficient utilisation are 
mainly applicable to shafts fitted with double- 
winding systems, nevertheless, the method 
recommended as a result of this study would 
appear to be an advance on the methods hitherto 
used in other countries in the allocation of shaft 
space. 

(x) Double winding in shafts in which are 
hoisted more than 3000 tons per day, particu- 
larly when winding has to be done from more 
than one level in the shaft, is another develop- 
ment which should be re-examined by British 
mining engineers. Where production can be 
reliably planned ahead for a lengthy period, the 
additional shaft capacity afforded by double 
winding will more than compensate for the 
extra cost of the second winder. 

(xi) From a winding cost point of view, 
winding from various levels can be economically 
practicable only when large tonnages are raised 
and the advantage of concentration of pro- 
duction effort, as far as winding is concerned, is 
paramount. 


SrapLe SHarts (Chapter V (a) ) 


(i) Staple shafts are an essential part of 
the horizon system of mining as practised in the 
Ruhr, and have undoubted advantages for the 
passage of coal, men and materials. We recom- 
mend that the adoption of staple shafts in this 
country should be reconsidered in the light of 
the success of skip winding and spiral-chute 
conveying. 

(ii) The success of skip winding in staple 
shafts clearly indicates the advantages of skip 
winding in main shafts in small mines where the 
tonnage raised per shift is relatively low. 


SPECIAL FEATURES OF SURFACE LAy-OUT 
AND EquieMEnt (Chapter VI) 


(i) The recent developments in the sur- 
face lay-out of new mines in the Ruhr merit 
consideration by those responsible for modern- 
isation schemes and for the design of new mines 
in this country, but there is an apparent extrava- 
gance in comparison with British modern lay- 
outs which, on the whole, are probably more 
efficient. 

(ii) The covered manway to and from the 
shafts is an undoubted advantage in efficient 
organisation. It is recommended that future 
plans for pithead baths in this country should 
include a similar covered manway between the 
baths and the man-winding shafts. 








plan for horizon mining in this country, advan- 





winder, which, however, is not yet in actual 





(iii) While much has been done in this 
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country, particularly during the war years, to 
effect economies by the use of low-grade fuels 
for power-raising purposes, nevertheless it is 
considered that the advance made in this 
direction in the Ruhr shows that further 
economies may be made without loss of effi- 
ciency. We therefore recommend that fuel 
efficiency and economy should continue to 
receive close attention. 

(iv) The close liaison with the main railway 
authority in the Ruhr permits siding accommo- 
dation at coal mines to be limited to one day’s 
output. Such a dependable working arrange- 
ment is highly desirable in this country. 

(v) The efficient lay-out of both surface works 
and pit bottoms in the Ruhr has been greatly 
facilitated by the assistance provided by two 
very large engineering firms. These firms have 
staffs of mining technicians and are thus able 
to provide complete designs of general and 
mining engineering projects. Moreover, their 
manufacturing range is so very wide that, with 
the exception of coal cleaning and ventilation 
plant, they can supply nearly all the major 
equipment required. We recommend that the 
advantages to be gained by the transfer to this 
country of the mining equipment section of one 
or both of these concerns should be fully 
examined without delay. 


SuPPLY AND USE oF Power (Chapter VII) 


(:) Few useful conclusions are to be 
drawn from German mining electrical practice 
largely because of the limited amount of elec- 
tricity in use underground compared with 
Britain, and because of the retention of some 
obsolete practices. : 

(ii) Notable developments have, however, 
been made in the design of flameproof air-break 
switchgear with the object of dispensing with 
the use of bolts for securing doers, or of reducing 
their number to a minimum. British manufac- 
turers of mining switchgear should be encour- 
aged to consider similar designs. 

(iii) The successful application of light metal 
alloys to the design of flameproof air-break 
switchgear is worthy of the attention of British 
manufacturers. 

(iv) The lighting of shaft bottom areas and 
roadways in the Ruhr is generally of a very 
high standard. 

(v) The movement to centralise the production 
of electrical»power in large units, and the 
formation of the Hard Coal Electricity Syndi- 
cate, would ultimately result in a considerable 
economy of manpower and fuel. Although the 
internal needs of the Ruhr mines are as yet 
unsatisfied, there is a distinct possibility that 
power may eventually be produced at these 
mines for general industrial use by utilising low 
grade fuel normally unsaleable on the market. 








AMERICAN [RON ORE PRopUcTiIon.—Production 
of iron ore in the U.S.A. continued at a very low 
level during March, according to the Bureau of 
Mines. Output totalled 1,095,861 tons, compared 
with 3,126,531 tons in March, 1945. In February, 
when production at many United States mines was 
interrupted by strikes, output amounted to only 
768,387 tons. Resumption of operations at several 
important mines, especially in the South-Eastern 
and Western Districts, resulted in a production 
increase of 43 per cent. over the month of February. 
During March all mines in the South-Eastern States 
were in normal operation and as a result the district 
led all others in the production of iron ore. The 
output of Alabama more than doubled, and totalled 
591,251 tons—over one-half of the United States 
production. The Lake Superior district (Michigan, 
Minnesota and Wisconsin), which normally supplies 
85 per cent. of the domestic requirements of iron 
ore, was the smallest of the four major producing 
districts in March and contributed less than 10 per 
cent. to the United States total. Production in 
Michigan amounted to 26,815 tons, and in Minnesota 
74,890 tons, compared with 180,391 tons and 50,293 
tons, respectively, in February. None was pro- 
duced in Wisconsin in March. Production and 
delivery of ore containing 5 to 35 per cent. manga- 
nese, not included in the iron ore statistics, amounted 
to 7986 tons and 7728 tons respectively in March. 
Minnesota, which during the course of a year 
supplies the bulk of this material, did not produce 
any during the month, the entire output coming 
from mines in New Mexico and Montana. Stocks 
of iron ore at mines totalled 6,492,251 tons at the 
end of March, compared with 6,485,945 tons at the 


distribution of weight over the rolls. 
distribution is effected by movement of a heavy 
sliding weight arranged to travel: between 
the flanges of the rolled steel channels forming 
the main frame of the chassis. 
moving weight, in conjunction with water ballast 
where necessary, the pressure of the roller can 
be equally distributed over the rear and front 


Oil Engine Driven Road Rollers 


a 


N order to comply with the more exacting 
requirements of modern practice in road con- 
struction, Aveling-Barford, Ltd., of Grantham, 
have introduced a series of oil engine driven road 
rollers which incorporate a number of new 





weight to be concentrated over the rear rolls 
when the machine is being used for scarifying, 
consolidating foundations, or is _ climbing 
gradients. The weight is moved along in the 
chassis frame channels by means of @ wire rope 





10-TON ROAD ROLLER 


features. These rollers cover a weight range from 
6 to 13 tons, and improvements have not been 
restricted to mechanical features alone, but 
opportunity has been taken to give them a clean 
workmanlike appearance with easy accessi- 
bility to all working parts. The general arrange- 
ment of one of the new rollers can be seen from 
the photograph and drawing we reproduce. 

Of particular interest is the method whicl: has 
been adopted to enable the rapid and effective 


running over a drum, and operated by a remove- 
able crank handle from one side of the roller. 
A locking device is incorporated to secure the 
weight in position against movement likely to 
result from vibration when the roller is at work. 

The rollers are fitted with fabricated, all-steel, 
four-speed gear boxes. which also enclose the 
differential dual final drive to the rear rolls. All 
gears in these boxes are of machine-cut hardened 
steel, and are set on splined shafts running in 
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ball or roller bearings. Each roll is indepen- 
dently driven by a pinion driving an internal 
gear ring bolted directly to it. This final drive 
is totally enclosed to give adequate protection 
and the outside of the internal gear ring forms 
a drum for the braking system. 

The clutch is of the double-reversing, fabric 
lined, plate type, and is operated through a 





single hand lever, the direction of movement 
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of which corresponds to that of roller travel. 
This design of clutch imparts smooth and 
instantaneous change of direction to the roller 
during working. The differential on the final 
drive shaft within the gear-box is automatically 
lubricated, and can be locked by means of a 
lever situated in the driver’s cab. If required, 
a “ Fluidrive” traction power transmission 
coupling can be fitted between the engine and 
the plate clutch. 

The 6-ton rollers are fitted with a 20 B.H.P. 
oil engine; the 8, 9, and 10-ton rollers with a 
27 B.H.P. engine, and the 12-ton rollers with a 
36 B.H.P. engine. These engines are governed 
to work at 1200 r.p.m., and the four working 
speeds common to each type of roller are as 
follows :—0-875, 1-25, 2:25, and 4 miles an 
hour. 

An underslung forecarriage is of steel con- 
struction throughout and carries a cast steel 
steering fork on trunnion pins. This fork, which 
spans the front roll, fore and aft, is pivoted to 
the forecarriage and thrust on the pivot pin 
is taken by a hardened steel bearing. A car 
type steering wheel operates the steering fork 


Far Eastern Engineering Notes 
(By our own Correspondent) 


AFTER an interval of someyears, due to chaotic 
world conditions, and more especially to the 
futile ambitions of the Japanese, the writer is 
anxious to remind and inform British engineers 
of developments that are taking place in China 
and in South-East Asia. Interesting schemes for 
the great extension of communications and the 
creation of mechanised industries have been 
announced by the Central Government of 
China. A plan for a huge water control scheme 
for the giant Yangtse River has been prepared 
by the American engineer who designed the 
Boulder dam. These, and numerous other pro- 
jects, proposed by Provincial Governments and 
Chinese industrialists, prove that, in spite of 
the tremendous difficulties caused by the 
Japanese invasion, the outlook and ambitions 
of the political and industrial leaders in China 
are very different from those of their prede- 
cessors of only a few decades ago. Nor must 
the stimulating influence of the intellectual 











through a machine-cut, enclosed worm gear, 
and an enclosed spur pinion and segment. On 
the heaviest rollers a power-operated steering 
gear can be fitted if required. The smallest 
rollers have a turning circle of 16ft. radius, and 
the larger machines one of 18ft. 6in. radius. Two 
independent braking systems, one foot and the 
other hand-operated, are fitted. Both brakes are 
of the contracting band type and work on drums 
formed by the final drive internal gear rings on 
the rear rolls. The rolls are all adapted for 
water ballast, and are of steel plate construction 
with renewable hub bushes. 

Careful attention has been paid to the lay-out 
of the driver’s cab, to incorporate comfort and 
easy accessibility of all controls during man- 
cvuring or working. The maneuvrability, and 
smooth, effortless stopping and starting, were 
particularly noticeable when, during a recent 
visit to the maker’s works, we saw one of the 
heaviest rollers being demonstrated on a 1 in 
4} test hill. 








RoaDWAYS FOR GEORGE WASHINGTON BRIDGE. 
—The Port of New York Authority has a scheme in 
hand for paving the centre section of the George 
Washington bridge crossing the Hudson River, thus 
providing an eight-lane roadway. Engineering 
News-Record says that although the original bridge 
plans provided for this width of road, in addition 
to four electric railway tracks on a proposed lower 
level, the two centre lanes were left unpaved when 
the bridge was formally opened in 1931. The bridge 


HYDRAULIC COUPLING AND CLUTCH 





leaders of a nation, who always paid a greater 
respect to the scholar than to anyone else, be 
overlooked. ‘The most prominent scholar in 
China, Dr. Hsu Shih, has repeatedly urged his 
countrymen to develop the natural resources 
of China by modern engineering methods. He 
and other Western trdined intellectuals still 
retain their admiration for the Confucian 
classics, but they constantly urge their own 
people to transfer labour from the aching 
shoulders of Chinese men, women, and children 
on to the iron backs of machinery. 

Mr. Ernest Bevin, in the House of Commons, 
recently stressed the great importance of Far 
Eastern markets in connection with our export 
trade. It is notable that, in 1936, the value of 
iron and _ steel manufactures, machinery, 
vehicles, chemical products, and other articles 
which Britain can produce then imported into 
China was 260 million gold units, whilst all of 
the other imports together were valued at 
180 million gold units. In that year the exports 
from Britain to Malaya exceeded in value those 
to China (including Hong Kong) and also that 
of the combined total value of exports to Japan, 
Dutch East Indies, and Siam. The actual 
figures, in millions of pounds sterling, and in 
the order mentioned above, for the three areas 
were £8-36, £7-°88, and £7-5. It is noticeable 
that British exports to Japan had been steadily 
falling from £6-118 million in 1931—when those 
for that year for China (and Hong Kong) 
totalled £12-28 millions and Malaya £6-34 
millions—to £3-56 in 1936. 





people are their resilience and their industry. 
The great influence of the millions of Chinese 
residing in the Far East outside of China proper 
upon the economic development of those coun- 
tries can hardly be overestimated. Although 
the way of life for people in China, Siam, Indo- 
China, and the Dutch East Indies seems, at the 
tourist’s first sight, to have been little affected 
by Western contacts, it has, in fact, in several 
respects changed considerably. There has 
been, especially during this century, and more 
especially since Japan annexed Manchuria in 
1931, a great and varied transfer of Western 
ideas, perhaps unassociated directly with trade, 
but the effect of the commodities imported from 
abroad, particularly engineering and scientific 
equipment, has had remarkable results. There 
can be no doubt that communications—rail- 
ways, shipping, aeroplanes, the telegraph, tele- 
phone, and radio—encourage political unity. 
In respect to railways, shipping, banking, and 
insurance, the economic activity of Britain in 
the Far East was predominant up to 1941. 
There is no reason for the British to fear trade 
competitors in the near future in those markets. 
A long residence in the Far East has made 
me, in common with many others, of my country- 
men, a great admirer of the Chinese people. It 
has also made me certain that, on the average, 
the Chinese get on better with the British than 
with any other foreigners. We have our Chinese 
critics amongst the literary scholars, but 
British scientists—especially enginesrs—have 
critics amongst their own countrymen, clever 
people, such as Dr. Joad, who seem unable 
to realise that it is not the internal com- 
bustion engine that is evil, but the men who 
use it for wicked purposes. The old Chinese 
classical scholars, including the officials, opposed 
the introduction of machinery, and foreign 
trade, into China. Except for a few writers, the 
bulk of the Chinese people of to-day, all over the 
Far East, hope to make use of foreign imports 
and many of them hope to make money out of 
them. The wealthy Chinese has abandoned the 
rickshaw ; others prefer to use a bicycle where 
roads have replaced paths. 

The British and the Chinese have, in common, 
the national characteristics of tolerance, 
patience, integrity, and industry. Experience 
has taught the Chinese that, in general, they 
can rely upon our machinery and the advice of 
British engineers. In the great task of recon- 
struction in China that is a great asset for us. 
Amongst the astonishing changes that have 
taken place during my residence in the Far East 
are those connected with transport. Many 
thousands of miles of new roads have been 
built. Motor vehicles are crowded. with 
passengers. In China, Indo-China, anywhere in 
the Far East, the foreigner is amazed to see 
how many passengers overcrowd the omnibuses. 
In Java we saw a little 8 H.P. British chassis 
carrying a small omnibus body full of passengers 
and sturdily climbing long hills. On the rivers 
of China we saw native craft propelled by 
British diesel engines. The power era has come 
to the Far East; it is for British engineers of 
this generation to show the same enterprise as 
that of Kinder and others who worked against 
greater obstacles than those that exist to-day. 








‘‘ THE FURNACEMEN’S Manvuat.’’—The Ministry 
of Fuel and Power has now published ‘‘ The 
Furnacemen’s Manual,” which has the object of 
fostering a higher standard of skill in the 
handling of furnaces. The manual deals first 
with the various types of furnace fuel in general 
use and then with the general principles of 
combustion, covering the supply of air, how fuels 
burn, the products of combustion, the temperature 
of ignition, and the nature of flame and flame 
temperature. Under general principles of heating 
information is given on heat and temperature, 
measurement of temperature and measurement of 
heat, heat capacity, heat transmission, and heat 
storage. The next section of the book deals with 
practical aspects of the burning of the various fuels— 
solid fuel, gas (crude, town, coke oven), pulverised 
fuel and liquid fuel—followed by an important 
section on furnace draughting. A guide to the 
loading of furnaces and useful information on 
maintenance and records are also included. The 
manual is illustrated and copies are obtainable free 
on application to the Regional Offices of the Ministry 








deck is 4760ft. long. 





The two great characteristics of the Chinese 


of Fuel and Power. 
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Engine Ignition Faults, and a 
New Method of Diagnosis and 
Location during Running* 
By F. R. F. sec -e wht x“ W. NETHERCOT, 


Diaenosis and location of ignition defects in 
internal combustion engines may be exceedingly 
difficult in practice even for the expert, because 
the usual symptoms such as difficult starting, 
irregular running, and loss of power can be 
accurately simulated by other engine defects, 
such as maladjustment of the carburetter, air 
leaks, and defective valves and cylinder head 
gaskets, &c. Diagnosis is rendered still more 
difficult because adjustment of one part of the 
system will often result in a temporary allevia- 
tion of troubles arising from a defect in another 
part of the system. 

Obviously, the best way to make an accurate 
diagnosis is to check the performance of each 
component while it is running on the engine. 
This is what the ordinary mechanic does when 
he applies an insulated screwdriver to the 
sparking plug terminals so as to judge the con- 
dition of the ignition system from the appear- 
ance of the spark. Unfortunately, even the 
best methods available until recently amounted 
to little more than an elaboration of the mech- 
anic’s screw-driver, and even this became 
useless when complete screening of the ignition 
system became general on military and aircraft 
engines. It became urgently necessary to find 
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Fic. 1—Simplified Time Base and Trigger Circouite 


some method of testing the ignition under 
running conditions without direct access to 
the components themselves, particularly the 
sparking plugs, and the ignition tester, which 
is the subject of this paper, was devised to 
satisfy this requirement. 


IGNITION DEFECTS 


Sparking Plugs.—The sparking plug is the 
most highly stressed component in the ignition 
system, if not in the whole engine. Intermittent 
sparking is the usual symptom of trouble and is 
due to a variety of causes. These are briefly 
discussed below, although a separate paper 
could profitably be devoted to this subject alone. 

When a plug ceases to spark, while the engine 
continues to run on other plugs, the faulty plug 
usually becomes covered with oil, since it is 
now too cool to burn off the oil which is con- 
tinuously deposited on all the plugs during 
running. Unfortunately, the gil is frequently 
mistaken as the cause instead of the result of 
the failure; consequently the term “oiling 
up ”’ is applied indiscriminately to a wide variety 
of defects, such as the presence of carbon or 
lead oxide on the plug insulator. 

A film of carbon on the insulator may origi- 
nate either from the oil, which is always present 
and may be so in excess, or from the fuel if the 
engine is running at low duty on too rich a 
mixture. A very thin film with a resistance to 
earth of from 200,000 ohms to 1 megohm will 
suffice to inhibit the spark. The tetra-ethyl 
lead, which is normally mixed with petrol to 
raise the octane value, is responsible for films 
of lead oxide and other lead products forming 
on the sparking plug. Under suitable conditions 
of temperature and fuel/air ratio these films can 





* Abstract. Measurements Section paper. Institution 
of Electrical Engineers, April 26th, 1946. 

t D. Napier and Son, Ltd. 

t The British Electrical and Allied Industries Research 
Association. 








cause a leakage to earth sufficient to stop the 
spark. 

With incorrect starting adjustments the 
mixture may burn so slowly during the starting 
period that the water, which is the normal 
result of combustion, deposits inside the 
cylinder head instead of being expelled as 
steam through the exhaust. A few unsuccessful 
attempts at starting will result in enough water 
being deposited on the plug insulator to shunt 
the spark to earth or to bridge the gap. The 
deposits mentioned above may also form in the 
gap, either short-circuiting it or so reducing its 
width that firing becomes intermittent. Con- 
versely, too wide a gap, arising either from 
incorrect adjustment or from erosion, will 
greatly hasten the failure of the spark due to 
leakage across deposits on the insulator. This 
is because the energy dissipated in the leak is 
proportional to the square of the voltage across 
the gap. 

Magneto, Coil, and Distributor Defects.—Of 
the other components of the ignition system the 
contact breaker is the most prolific cause of 
trouble. A drop in output energy results from 
an incorrectly set gap, while the ignition will 
either be advanced or retarded according to 
whether the gap is too large or too small. In 
extreme cases some plugs may misfire com- 
pletely if the contact breaker cams are not 
ground to absolute accuracy. 

The c.b. pivot bush sometimes sticks, and 
this frequently occurs in an irregular manner, 
which makes identification very difficult. 
Excessive wear of the pivot also causes trouble 
through its effect on the gap. Loose points or 
pad cause irregular firing for the same reason. 
A weak rocker spring causes the points to 
bounce, resulting in rapid wear and a drop in 
energy. In some cases it will cut out the ignition 
completely above a certain speed. 

An open-circuited c.b. capacitor causes con- 
siderable arcing at the contacts, and this results 
in rapid wear and a reduction in output. A 
short-circuited capacitor either cuts out the 
ignition completely or reduces the output 
energy in inverse proportion to the resistance 
of the short circuit. 

Defects Arising from Moisture.—Trouble due 
to moisture is particularly liable to occur with 
screened ignition systems. Saturated air is 
drawn into the harness as the engine cools and 
deposits its moisture if the temperature drops 
further. The moisture tends to accumulate 
at all terminals and junctions, and promotes 
flashover over the insulator surfaces. Unless 
a high-grade material is used, this results in 
tracking, producing a permanent short circuit. 
Diagnosis is often made difficult because a very 
slight moisture film is sufficient to start the 
trouble, and this may disappear by evaporation 
as soon as the component is dismantled for 
examination. All high-voltage parts, including 
pick-ups, distributors, cable terminations, and 
sparking-plug elbows, are liable to this trouble, 
which is usually accentuated by nitrous oxide 
resulting from spark and corona discharges. 


THE IGNITION TESTER 


Present-day ignition is by battery and coil or 
high-tension magneto. Both systems operate 
by the abrupt interruption of current flowing 
in the low-tension or primary winding of a high- 
ratio step-up transformer which produces a 
steep-fronted voltage impulse across the high- 
tension winding. 

The fundamental difference between the two 
systems is that in the battery coil system the 
primary current is obtained from a battery, 
whilst in the high-tension magneto system it is 
obtained by a cyclic variation of magnetic flux 
through the primary winding, which forms part 
of a small A.C. generator. 

General Principles.—Some earlier experi- 
ments by one of the authors showed that the 
effect of the secondary side conditions on the 
primary voltage could be greatly enhanced by 
feeding it through a suitably designed filter 
network. In these experiments a pair of tele- 
phones was connected to the output of the 
filter and it was found that distinctive changes 
in note were heard when plugs were short or 
open-circuited. The method was of little 
practical use, since there were no means of 
identifying any given plug with its correspond- 
ing primary impulse. However, it did show 















that defective sparking plugs could be detected 
by analysis of the primary voltage, and so led 
to the development of the ignition tester which 
works on this principle. 

The contact breaker capacitor voltage is fed 
to the Y plates of a c.r.o. through a filter net- 
work, and a triggered repetitive time base 
applied to the X plates. The sweep time is made 
equal to that of one complete engine cycle, i.e,, 
one in which all the plugs fire once, The time 
base is triggered by an impulse from one of the 
sparking plugs, hereafter called the marker or 
trigger plug, with the result that a row of 
vertical figures appears on the screen, each 
figure corresponding to the firing of a plug and 
arranged in the firing order of the engine, start. 
ing from the marker plug. Since the time base 
is repetitive and synchronised with the ignition, 
the figures appear stationary on the screen. 

Then, if the firing order is known, any plug 
can be located immediately from the position of 
its corresponding figure on the screen. As 
the marker plug synchronises the time base 
with relation to the cylinder in which it is fixed, 
there is no need to change marker plugs when 
testing engines fitted with more than one 
ignition system. All the operator has to do is 
to connect to each of the primary circuits in 
turn, and in practice this is done in one opera- 
tion by means of a multi-core cable joined to a 





Fic. 2—Filtered Voltage C.B. Capacitor 


selector switch on the instrument. Then each 
ignition system can be examined at will merely 
by turning the selector switch to the appropriate 
position. It will be appreciated that with this 
instrument an immense amount of time can be 
saved in locating defective plugs in multi- 
screened ignition engines as used in aircraft, 
armoured fighting vehicles, and small naval 
craft. It is always possible to find one readily 
accessible plug for the marker, and the termina- 
tions for connection to the primary circuits are 
also generally accessible (ignition switches with 
magneto ignition and either end of the low- 
tension lead from primary coil to distributor 
for coil ignition). 

Much more, however, can be done with the 
ignition tester than merely locating defective 
plugs. As will be shown later, a complete 
diagnosis of ignition faults can be made. 

Time Base and Trigger Circuits.—The essen- 
tial time base and trigger circuits are shown in 
Fig. 1. The capacitor C,, connected across the 
X plates of the c.r. tube, is charged at a constant 
rate through the pentode valve V,.—The 
charging rate is controlled by varying the screen 
potential. A gas-filled relay valve V, in series 
with a current-limiting resistor 7, is shunted 
across C,. The grid is negatively biased above 
the critical value for maximum capacitor 
voltage. The X plates are biased so that the 
spot is at the left-hand side of the screen when 
the capacitor voltage is zero. A small fraction 
of the marker plug impulse, which may be of 
either polarity, is amplified and rectified by the 
1/1 transformer T and double-diode-triode 
valve Vs. The result is that a positive impulse 
is applied to the grid of V, of magnitude suffi- 
cient to annul the negative bias and so trigger 
the valve, which becomes conducting. C, then 
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discharges rapidly through r, and V, and the 
spot is rapidly swept to the left-hand side of 
the screen. The high impedance of the pentode 
valve prevents follow current from maintaining 
the discharge in the relay valve, so that as soon 
as C, is discharged the valve deionises and 
becomes non-conducting. C, then acquires 
charge at a uniform rate and the spot moves 
across the screen from left to right at a uniform 
speed. This continues until the next impulse 
from the marker plug again triggers the relay 
valve and the process is repeated. The trigger- 
ing impulse is obtained by feeding the plug 
voltage to the trigger circuit through a small 
capacitance or a high resistance, the criterion 
being that negligible load must be imposed on 
the plug circuit. Actually a small capacitance 
shunted by a high resistance was found most 
suitable on account of the wide variation in 
frequency of the components of the plug 
impulse. A screened lead is used to join the 
unit to the trigger circuit, as this prevents 
spurious triggering due to direct induction from 
the neighbouring plug circuits. 

Filter Circuits —The filter circuit has to 
magnify the changes in the primary voltage 
and at the same time must impose negligible 
load on the ignition system. It was found by 
experiment that optimum results were obtained 
by feeding the voltage through a small iron- 
cored transformer loaded with a capacitor. 

This circuit acts as a low-pass filter and rejects 
the highly damped, higher-frequency oscilla- 
tions comprising the initial part of the applied 
voltage, while amplifying the more slowly 


Fic? 3—Ignition Tester Traces for Coil and 
Magneto Systems 


changing tail which has been shown to be more 
responsive to conditions at the sparking plugs. 
As a result the figure on the screen is simpler in 
shape, but is much more responsive to change 
of plug sparkover voltage. 

Oscillograms (1) to (4) of Fig. 2 show the 
filtered voltage waves for coil ignition. No. (1) 
is with the coil secondary open-circuited. The 
deflection sensitivity is reduced to keep the 
peak within the screen. Nos. (2), (3), and (4) 
are respectively with the coil open-circuited, the 
plug sparking at 8 kV and short-circuited. Not 
only is the open-circuited figure quite different 
from the other two, but there is a marked 
difference between that with the plug firing and 
that when it is short-circuited. There is a 
marked decrease in height, accompanied by a 
broadening of the figure, as the plug conditions 
change from open circuit to firing. As the plug 
sparkover voltage decreases, the figure becomes 
increasingly flatter and broader until the 
limiting conditions of the short-circuited plug is 
reached. 

It will be observed that there is a subsidiary 
voltage kick some little time after the main 
wave has finished and in the reverse direction 
to it. This occurs when the contact breaker 
closes. By the time the contacts close the 
voltage on the contact-breaker capacitor is 
that of the battery, and as the primary winding 
of the filter is across the capacitor a steady 
D.C. passes through it. When the contacts 
close, the primary winding is short-circuited 
and the collapse of the magnetic flux associated 
with it induces a voltage kick in the secondary. 
Thus the distance between the front of the main 
and the front of the secondary figures corre- 
sponds to the open period of the contact 
breaker, and that between the front of the 
secondary and the front of the main,-to the 





closed period. This gives a sensitive indication 
of the contact breaker gap width, and too small 
or too large a gap can readily be detected. 

The filtered voltage waves for the magneto 
are shown in oscillograms (5) to (8) of Fig. 2. 
Nos. (5) and (6) (with increased sensitivity) are 
with open-circuited secondary, Nos. (7) and (8) 
are respectively with plugs sparking at 8 kV 
and short-circuited. The effects are similar to 
those with coil ignition ; the figure flattens and 
widens with decrease of plug voltage. The 
changes in shape are quite marked. It will be 
observed that the figure tails are steep and 
extend a little below the zero line. There is a 
subsequent slow return to zero. 

Oscillograms (1) and (2) of Fig. 3 show com- 
plete series of figures from one engine cycle. 
No. (1) is with a six-cylinder coil system and 
No. (2) with a four-cylinder magneto system. 
The vertical figures corresponding to the firing 
of the plugs are linked by a saw-toothed line 
ranning horizontally across the centre of the 
screen. This is called the base line. With coil 
ignition the serrations oceur between the vertical 
figures and they show the points at which the 
contact breaker closes. With magneto ignition 
they are continuations of the tails of the vertical 
figures, and the closure of the contact breaker 
contacts is not indicated. However, it can 
be shown that variations in the contact 
breaker gap width are shown by well-defined 
changes in the base line shape, as are other 
contact breaker defects, such as weak contact 
springs. 

The first figure of oscillogram (1) is with an 
open-circuited plug, the third with a short- 
circuited plug, and the rest with plugs firing at 
8 kV. In oscillogram (2) the first is with an 
open-circuited plug, the second with a short- 
circuited plug, and the rest with plugs firing at 
8 kV. When the plugs are sparking the figures 
flicker slightly owing to variations in sparkover 
voltage. The open-circuit figure is thin and 
steady and is much taller than the rest. An 
open-circuited plug is thus readily identified, 
but it is sometimes more difficult to identify a 
short-circuited plug when the general sparking 
voltage is low. 

Spark Attenuator Control—Apart from the 
location of short-circuited plugs, it is most 
important to be able to identify leaky plugs, 
since Once carbon begins to deposit in excessive 
quantity on a plug insulator it is not long before 
that plug begins to misfire. 

If the load on the ignition system jmposed by 
the leak is large enough to prevent sparkover, 
the open-circuit figure will be seen on the c.r. 
screen, but its height will be smaller than the 
normal because of this load. On the other 
hand, if the plug fires in spite of the leak, the 
figure will be the normal one associated with a 
firing plug, thus preventing its identification. 

Now, if the contact breaker capacitor is 
shunted by resistance, part of the energy of the 
system is dissipated in it, with the result that 
the secondary voltage is reduced, the lower the 
resistance the lower being the secondary 
voltage. As the resistance is progressively 
reduced the plugs stop firing in the order of 
descending sparkover voltage. It is thus easy 
to identify plugs whose gaps are wider or 
shorter than normal. A leaky plug ceases to fire 
early in the sequence because of the additional 
load. By reducing the resistance sufficiently 
all the plugs can be made to misfire and the 
figures will all have the same shape, but the one 
associated with a leaky plug will be smaller 
than the others. Short-circuited or plugs with 
excessively small gaps are also easily identified, 
for the resistance can be reduced until all the 
plugs with normal gaps cease firing, with conse- 
quent change in figure shape, but the -short- 
circuited plugs will still show the characteristic 
short-circuit figures and will continue to do so 
with further reduction of resistance, 


PRODUCTION EQUIPMENT 


A robust and compact model of the ignition 
tester (Fig. 4) is in quantity production§ and is 
now widely used for servicing engines in military 
equipment. The instrument is housed in a 
metal box, measuring approximately 15}in. by 
8tin. by 1l}in. A high-vacuum:c.r. tube with 
2}in. diameter screen is used with an anode 





§ By the English Electric Company, Ltd. —Ep. Tar E. 





voltage of about 1000 volts. The controls are 
on the front panel, and together with the c.r. 
tube are protected from damage during transit 
by a-hinged flap. A cylindrical viewing hood 
surrounds the tube, and this can be pulled out 
when operating in bright sunlight. The input 
sockets for the coupling leads to the engine are 
mounted on the back of the box as are also the 
supply terminals and fuses. 

The instrument can be worked either from 
230-volt A.C. mains or from a 6-volt, 12-volt, 
or.24-volt battery by means of a multi-winding 
transformer and a vibrator with separate 
energising coil contact. The current con- 
sumption when working from a 6-volt battery 
is approximately 4-5 amperes, and propor- 
tionately smaller for 12 volts and 24 volts. 

The appropriate supply is selected through a 
rotary switch marked “‘ Off,” “‘ 230,” “24 V,” 
“12V,” and “6V.” This switches on the 
filament but not the high-tension voltage, which 
is done through the rotary coil magneto selector 
switch marked ‘s Off,” “cc : ie ‘ec 2,” ss 3” ‘6 ? Wai 
and ‘‘ 5.” With this switch connection can be 
made to any one of five primary circuits, and 
the high tension is applied when the switch is 
moved from the “ Off” position. The rotary 
spark attenuator switch has eleven positions, the 
first marked “ Off.” With this, resistance is 
shunted across the contact breaker capacitor 
in graded steps, starting with about 250 ohms 
and finishing with 12 ohms. Picture height 
and length controls enable the operator to 














Fic. 4—Ignition Tester 


adjust the figure height and width at will. The 
c.r. tube brightness is fixed; the focus, hori- 
zontal-shift and relay-bias controls are pre-set 
and normally need no adjustment. 

The potential divider unit of the trigger lead 
should be connected to the sparking plug with a 
short coupling adaptor, but the length of the 
cable from this unit to the instrument is not 
critical. The whole lead should be screened 
and the screen joined to the instrument case. 
the low-tension coupling cable, which may con- 
tain up to five cores, need not be screened, but 
an earth return circuit must be provided. The 
individual leads should be numbered with the 
numbers corresponding to those of the coil/ 
magneto selector switch. For use with military 
engines, screened low-tension (five-core) and 
high-tension coupling cables have been con- 
structed with sets of removable adaptors at the 
engine end for quick connection to the various 
screened and unscreened ignition equipment 
used in such engines. Such leads are made in 
lengths up to 40ft., so that the instrument can 
be worked at a reasonable distance away from 
exhaust fumes or the slip stream when testing 
aircraft engine in situ. 

A special case presented itself in some radial 
engines in which each plug alternates in spark 
polarity. The result is that the figures repeat 
on both sides of the base line. This would not 
matter were it not that an optical illusion causes 
the eye to see the figures alternating sideways, 
instead of up and down, at all but very high 
engine speeds, with the result that it is impos- 
sible to locate any particular figure. This diffi- 
culty has been overcome by inserting a full- 
wave rectifier in the filter input circuit. It 
makes all the figures appear on one side of the 
base line and gives a steady picture similar to 
that from coil ignition. 
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THE INTERNATIONAL CONTROL OF 
ATOMIC ENERGY 

THE British Atomic Scientists’ Association, 
which on June 15th is to hold at the Univer- 
sity of Birmingham its first annual meeting, 
has prepared for the consideration of the 
Atomic Energy Commission of U.N.O. a 
statement of its views as to the best means of 
controlling this new source of power. In a 
recent issue (May 10th) we summarised and 
discussed the proposals put forward, with a 
similar purpose, by the Lilienthal Board of 
Consultants set up by the American Atomic 
Energy Committee. The British scientists 
were aware of these proposals by their 
American colleagues, and although they sur- 
veyed a number of alternative plans, it is 
clear that the Lilienthal scheme was, on the 
whole, thought by them to be the best in 
sight. This scheme, it will be remembered, 
requires that U.N.O. should become the 
owner of all uranium and thorium mines 
everywhere, and of the minerals produced, 
as well as of all plants now existing or here- 


7|important step that lies ahead is for these 





after to be set up for the extraction, purifica- 
tion and subsequent treatment of the final 
products. U.N.O. would also have the task 
of “denaturing” these substances (pre- 
sumably by mixing them with suitable 
isotopes), so as to make them “safe” and 
so fit them for sale to countries requiring 
them for medical or scientific purposes or for 
the large-scale production of energy. The 
operation of this plan would call for manu- 
facturing plants to be built in any country 
which wished to have them and for the 
necessary expert building and operating 
staffs to be provided and paid by U.N.O. 
One important advantage of this last pro- 
viso is that in all the chief countries there 
would be expert U.N.O. staffs who could 
carry out any inspection duties necessary to 
ensure that no pirate plants or stores were 
in existence anywhere. There are distinct 
advantages in a positive scheme such as this, 
in place of one of the purely negative type, 
solely concerned with carrying out of repres- 
sive police duties; it would, indeed, be 
almost if not quite impossible to recruit a 
sufficiently competent staff in this intricate 
field for solely policing duties. The adoption 
of the Lilienthal scheme, or one like it, would 
have the merit that the active and positive 
duties involved would attract to the work 
men of high calibre and in adequate numbers 
for what had to be done. 

In the United States there exist quite a 
number of active associations of atomic 
scientists, one of which—that in Chicago—is 
enterprising enough to issue a fortnightly 
bulletin of information. From recent issues 
of that bulletin it is clear that the Lilienthal 
findings are receiving as warm a welcome in 
America as they are receiving here. The 


proposals to be considered by the Atomic 
Energy Commission of U.N.O., consisting of 
representatives of each of the States in the 
Security Council, with the addition of Canada. 
If they are’ adopted in their present form, or 
amended as may prove necessary, they will 
be ready to be presented directly for con- 
firmation by the U.N.O. General Assembly— 
we say “ presented directly ” since it would 
appear redundant for them to go via the 
Security Council, in view of the similarity of 
membership of Commission and Council. One 
cannot, however, be sure about this, as 
although the same States are represented on 
both, the persons sent by those States might 
not be the same, and there is unfortunately 
the possibility that one State or other might 
wish to use the power of the veto which 
passage through the Security Council would 
give. Without indulging in wishful thinking, 
it would seem not unreasonable to suggest 
that it could hardly be in the interest of any 
State to refuse to adopt so promising and 
generally acceptable an alternative to the 
forbidding prospect of a universal atomic 
armament race throughout the world. 
“ Ruritania ” is often chosen as a State 
whose actions can be discussed without risk 
of offence ; if Ruritania, being honestly, if 
unwarrantably, alarmed as to her individual 
security, were to insist on being allowed to 
equip herself with means for the making of 
atomic bombs, the obvious result must be to 
separate herself from her fellows, and so 
divide the world into two camps of markedly 
unequal power, in the smaller of which 
Ruritania would find herself. Security would 





interest, it would seem, would impel every 
State to come into any plan which was clearly 
going to be adopted by the majority of other 
States. But if it should happen that human 
passions or ambitions, at the level of the 
highest authority, should overcome all other 
motives and an atomic race should start, the 
best hope remaining to the world would be 
that, as in the case of gas warfare—for which 
all the chief belligerents in the late war were 
fully equipped—no one State would care to 
start such warfare, partly through fear of 
immediate reprisals and partly by a doubt 
whether the “other fellow” might not be 
able to reply with something even more 
deadly. It might be a slender hope, but on it 
would depend such security from atomic 
warfare as humanity would then have. 

Great as is the destructive effect of atomic 
bombs, it must be remembered that 
other cities in Japan were just as badly 
damaged by ordinary bombing as were 
Hiroshima and Nagaski by atom bombs. 
The difference lay in rapidity of action. 
This very rapidity must render the provision 
of adequate defence measures a terrible 
potential burden for all States. That 
burden, as well as the state of mind it would 
produce, must, if possible, be avoided. In the 
Lilienthal scheme we are offered an alterna- 
tive which is accepted as practicable by the 
best atomic engineers of America and 
Britain ; it is for the statesmen of the world 
to take the next step. 


Road Surface and Safety 

In the construction of roads numerous 
questions of lay-out, lines of sight, segrega- 
tion and flow of traffic, regulation of speed 
and the influence of the human factor have 
been covered for the most part in a scientific 
and impartial spirit. Certain other factors 
have, however, hardly been given the 
publicity they deserve. Such a one is 
road surface texture, and its relation to 
accidents. 
a vehicle is fundamentally dependent on a 
reasonably high adhesion between wheel and 
road surface. No matter how excellent the 
design and adjustment of the vehicle and no 
matter what degree of road sense is displayed 
by the road user, many accidents are impos- 
sible to prevent if adhesion is lost. It can 
hardly be disputed that the skidproof pro- 
perty of the road surface has a considerable 
bearing upon many accidents, but in the 
many reports we have seen, although analyses 
are sometimes made as to the incidence of 
accidents according to visibility, traffic 
density, speed and similar prevailing con- 
ditions, we have yet to see a reasoned analysis 
according to the condition of the road surface, 
save, perhaps, for the simple remarks “ wet ” 
or “dry.” The reason is not far to seek, as 
somewhat complicated apparatus is required 
to establish quantitively the slipperiness of a 
surface under given conditions. Neverthe- 
less, every road user knows that there are 
many roads in this country where at times 
the surface presents an inadequate grip upon 
the wheels of traffic. Furthermore, the type 
of surface met may change every few hundred 
yards. 

When travelling at 30 m.p.h. on a good 
skidproof surface, a well-designed vehicle in 
good adjustment can stop in 30ft. from the 
time of application of the brakes. A person 
in good health seldom has a reflex acting 
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30 m.p.h. the vehicle he is driving will travel 
at. least 22ft. between the time when an 
emergency is recognised and effective action 
taken. Suppose the effective coefficient of 
adhesion is reduced from nearly unity to 
0:25 or less, as happens in the case of dry, 
newly dressed wooden paving blocks com- 
pared with wet wooden paving blocks worn 
smooth. Powerful brakes are then useless. 
Accurate and sensitive steering gear, intellig- 
ently used, will not prevail. Power to give 
rapid acceleration—often a means of escaping 
danger—is then only an added source of 
danger. The experienced driver recognises 
these dangers and proceeds accordingly, but 
sometimes the rapid charge from one type of 
surface to another is not noticed soon enough, 
and yet another preventable accident occurs. 
Yet we can go back ten years to 1936 to 
find adequate quantitive data on the adhe- 
sion properties of road surfaces. The Road 
Research Laboratory of the Department of 
Scientific and Industrial Research in that 
year issued for the Ministry of Transport its 
Technical Paper No. 1 on road surface resist- 
ance to skidding. This valuable treatise and 
others which followed, should be drawn from 
the Whitehall pigeon-holes and studied afresh. 
Quoting from the paper: ‘For dry, clean, 
road surfaces, free from loose material, the 
sideway force coefficient is bigh at all speeds ; 
such surfaces may be regarded as non-skid. 
On wet surfaces the coefficient decreases as the 
speed increases. A value of 0-5 at 30 m.p.h. 
may be regarded as reasohably safe, whilst 
0-2 or less indicates that the surface needs 
attention.’”’ The paper goes on to say that 
satisfactory methods exist for finishing the 
majority of types of new surfaces so that they 
will remain non-skid for at least five years 
under heavy traffic. Road Research Bulletin 
No. 1, published in the same year, states that 
so far as new surfaces are concerned, those 
laid in accordance with certain British 
Standard Specifications are satisfactory. Thus 
there is no technical difficulty in ensuring a 
skidproof surface. 

A minimum uniform safe standard for all 
roads in respect of surface texture is what is 
clearly required. With the virtual suspen- 
sion of improvement and maintenance in 
the past six years, there is an oppor- 
tunity to start nearly afresh. Plans 
should be devised to ensure such a state 
of affairs. How can a reasonable degree of 
uniformity in such matters be ensured ? The 
Ministry of Transport, under various Acts, 
is now responsible for all trunk, first-class and 
second-class roads, but not for urban roads. 
But the question still needs to be studied 
whether even now too much executive 
responsibility is left with local autho- 
tities. Certainly the motoring bodies appear 
to think so. In a memorandum issued a year 
ago by the Standing Joint Committee of the 
Royal Automobile Club, the Automobile 
Association and the Royal Scottish Automo- 
bile Club, recommendations are made that 
a new highway administration authority—a 
Board of Highway Commissioners—should 
be appointed by the Minister of Transport. 
The Committee recommends that it should be 
an independent body with executive and 
financial powers under the authority of Par- 
liament, empowered to develop the whole 
highway system of Great Britain. A Board 
for Scientific Research into the safe and 
efficient movement of all road users, finan- 
cially independent of the Commissioners, is 


also recommended as an advisory body to the 
Commissioners. Such recommendations are 
no doubt distasteful to local authorities, 
particularly to those whose progressive and 
enlightened policies have led to the construc- 
tion of excellent roads in various parts of the 
country. But if roads are to be built and 
maintained to uniform standards, either they 
must be brought under unified control out- 


machinery must be devised to ensure 
that sufficient money and particularly 
technical skill is made available for those 
authorities which for these and perhaps 
other reasons have proved in the past 
less efficient than the rest. Engineers 
are not directly concerned as to which 
alternative is adopted so long as that 
uniformity, without which road safety 





side the scope of loca] authorities or adequate 


cannot be assured. is achieved. 








Jane’s Fighting Ships, 1944-45. Edited by 
Francis E. McMourrrig, A.I.N.A. London: 
Sampson Low, Marston and Co., Ltd. 
June 4th, 1946. £3 3s. ; 

It is obvious from the immense amount of 

fresh material, both textual and photo- 

graphic, which has been incorporated in the 
forty-eighth annual issue of “ Fighting 

Ships,”’ that it has involved more hard work 

than any “Jane” which has preceded it. 

The editor’s assiduous and encyclopedic 

touch is everywhere apparent. New illus- 

trations number over 700, easily a record. 

It is not without a sinking heart that one 
peruses the pages of the British section ; for 
all the signs of precipitate disarmament 
which characterised the years immediately 
following the war of 1914-18 are again 
manifest. With the abandonment of con- 
struction of the projected battleships “ Lion,” 
“'Temeraire,” “‘ Conqueror,” and “ Thun- 
derer,” the decision to scrap the “ War- 
spite,’ the relegation of the ‘“ Malaya,” 
“* Ramillies,”’ “‘ Resolution,” and “ Revenge ”’ 
to immobile accommodation ships and in- 
struction establishments, the transfer of the 
“Royal Sovereign” to the Soviet Navy, 
and the probable employment of the 
*“‘ Nelson,” “‘ Rodney,” “‘ Queen Elizabeth,” 
“Valiant,” and “ Renown” as training 
ships, our battle fleet is reduced to only five 
units, including the new battleship ‘‘ Van- 
guard,” of 42,500 tons displacement, with a 
main armament of eight 15in. guns, the 
others being the “ King George V,”’ “‘ Duke 
of York,” “ Anson,” and “‘ Howe,” displacing 
35,000 tons, and mounting ten 14in. weapons. 
This sadly depleted battle strength will have 
to be shared between the Home and Medi- 
terranean fleets. 

The ‘same tendency may be discerned in 
the aircraft carrier category. The projected 
giant fleet aircraft carriers “Gibraltar,” 
** Malta,’’ and ‘“‘ New Zealand,’’ which would 
have been comparable in size to the great 
United States ‘“‘ Midway ”’ class, of 45,000 
tons displacement, have been cancelled, 
together with two other very large fleet 
carriers of the new ‘“‘ Ark Royal ”’ class, the 
“* Africa’ and the original “ Eagle,” and 
four fleet carriers of the ‘‘ Hermes ”’ ‘class, 
the ‘ Arrogant,’’ “Monmouth,” “ Poly- 
phemus,” and the original ‘“‘ Hermes.” All 
the thirty-four American-built escort carriers 
have been or are being returned to the United 
States Navy, except the “ Biter,’’ transferred 
to the French Navy. Of British-built or 
converted escort carriers, the ‘‘ Nairana ”’ 
has been transferred to the Netherland 
Navy, and the “Pretoria Castle” and 
** Activity’ have reverted to mercantile 


service. The pre-war aircraft carriers 
“Furious” and “Argus” are to be 
scrapped. 


Our post-war carrier fleet will therefore 
eventually comprise the outsize fleet carriers 
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cious ”), of over 33,000 tons displacement, 
the largest British aircraft carriers ever built ; 
the orthodox fleet carriers ‘‘ Implacable,” 
“* Indefatigable,”’ “‘ Indomitable,”’ “‘ Formid- 
able,” “ Illustrious,” and “ Victorious,” of 
23,000 tons; the intermediate fleet carriers 
** Albion,” ‘‘ Bulwark,” ‘‘ Centaur,” and 
“‘ Hermes ”’ (ex-‘‘ Elephant ’’), of 18,300 tons 
displacement ; the light fleet carriers “ Her- 
cules,” ‘‘ Leviathan,” ‘“‘ Majestic,” ‘‘ Power- 
ful,” and “‘ Terrible,’’ and the “‘ Colossus,” 
“Glory,” ‘“‘ Ocean,” “‘ Theseus,”’ ‘‘ Triumph,” 
‘“‘ Venerable,” and “ Vengeance,” of 14,000 


tons; the escort carriers ‘“ Campania,” 
and ‘“ Vindex”; and the maintenance 
carriers ‘‘ Unicorn,’ ‘‘ Perseus,’ and 
** Pioneer.” . 


Mr. McMurtrie points out that in view of 
the limited number of modern cruisers avail- 
able, the need for more aircraft carriers cannot 
be too highly stressed, for although it has 
been claimed that a carrier can do the work 
of several cruisers, she is fully as vulnerable, 
and takes longer to replace. 

Two new cruisers, the “‘ Hawke” and 
“* Bellerophon,” have been cancelled, and all 
the pre-war cruisers of the “ Hawkins,” 
“BR,” “D,” and “‘C” classes have been or 
are being scrapped or demilitarised for train- 
ing or subsidiary duties, leaving the Royal 
Navy with fewer cruisers than ever before. 
The modified “‘ Dido” class cruisers, “ Bel- 
lona,” ‘‘ Black Prince,’ “ Diadem,” and 
“ Royalist,” completed in 1943-44, really 
constitute a new class, for they displace 
5770 tons and “C” turret has been sup- 
pressed in order to make room for more light 
anti-aircraft weapons. The “ Scylla,” of the 
original “‘ Dido” class, mounts eight guns 
of only 4-5in. calibre, which appears to be a 
somewhat inadequate main armament for a 
cruiser of 5450 tons, and is probably indica- 
tive of a temporary shortage of 5-25in. guns 
during the war. Most of the cruisers of the 
“Southampton” and improved “ South- 
ampton ” group, displacing 9100 to 10,000 
tons, have had “‘ X ” turret removed to make 
way for more anti-aircraft guns aft, and with 
only nine 6in. guns, instead of twelve, as 
their main armament, are uniform with the 
later cruisers of the ‘“ Uganda,” “ Swift- 
sure,” and “‘ Tiger ” classes. The “Achilles,” 
of 7030 tons, has also had “‘X” turret 
removed. The heavy cruiser “‘ Devonshire,” 
of 9850 tons, with eight 8in. guns, is to 
replace the “ Frobisher” as a sea-going train- 
ing ship for cadets. 

The new fast minelayers “ Apollo” and 
** Ariadne ” have a displacement of 2650 tons, 
with a speed of 40 knots, an armament of six 
4-7in. guns, and eight 40 mm. A.A. weapons, 
and a capacity of 100 mines. The design of - 
the original ‘“‘ Abdiel ”’ class has thus been 
practically repeated, and its supersession 
over that of the much larger, but consider- 
ably slower and more punily armed, though 
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repair ship during the war and now laid up, 
has been justified. 

In the destroyers built towards the end of 
the war, the ‘“ W,”’ “ Z,” and “C”’ classes, 
4-5in. dual-purpose guns replaced the usual 
4-7in. calibre. Two startling departures 
from orthodox destroyer practice were made 
in the “ Battle’”’ and “ Weapon” classes. 
In the “ Battles” the whole of the main 
armament, comprising four 4-5in. dual- 
purpose guns, is mounted in twin turrets 
forward, similar to cruiser practice, astern 
fire being limited to 40 mm. Bofors anti- 
aircraft pieces, of which there are twelve to 
fourteen in all. Ten 2lin. torpedo tubes, in 
quintuple mounts, are also carried, abaft 
the single funnel and trellis mast amidships, 
the two turrets and extensive bridge having 
made necessary the extension of the fore- 
castle to half the length of the ship. Although 
the “ Battles’’ carry only four light B.L. 
weapons of 4-5in. calibre (compared with the 
eight medium Q.F. guns of 4-7in. calibre, 
mounted in the smaller pre-war “ Tribal” 
class destroyers of 1870 tons), which might 
be considered to be incommensurate with 
their large displacement of 2325 tons, they 
have the most effective anti-aircraft battery 
ever mounted in ships of their size, and pre- 
sent an altogether symmetrical and pleasing 
appearance. The “ Battles’ are novel, not 
only in size, but in the disposition, calibre, 
and housing of the main armament. They 
are the first British destroyers to equal or 
exceed the displacement of the famous giant 
flotilla leader ‘‘ Swift ’’ of nearly forty years 
ago, the first to carry all the main armament 
forward, the first to house the main arma- 
ment in twin turrets (the ““L” and “M” 
flotillas, however, had enclosed gunhouses), 
the first to mount twin 4-5in. guns, and the 
first with propelling machinery developing 
50,000 S.H.P., considerably exceeding the 
power of the battleships ‘‘ Nelson” and 
** Rodney.” Parsons geared turbines and 
three Admiralty three-drum type boilers 
give the ‘“‘ Battle’ class destroyers a speed 
of 36 knots. 

The new “ Weapon”’ class are also un- 
orthodox in several ways. With a displace- 
ment of 1980 tons, they are armed with six 
4in. dual-purpose guns in twin mounts, a 
calibre usually confined to small escort 
destroyers, several smaller weapons, and ten 
2lin. torpedo tubes. But the most interest- 
ing innovation is in the lay-out and type of 
propelling machinery. Their Parsons geared 
turbines of 40,000 S.H.P. are arranged 
en echelon, and they are equipped with two 
Foster-Wheeler boilers, with controlled super- 
heat, instead of the usual Admiralty three- 
drum pattern. These destroyers appear to 
be an enlargement of the highly successful 
“Brecon” design of escort destroyers, 
though obviously intended for fleet work 
with a speed of 34 knots. 

Unfortunately, a considerable number of 
these new destroyers have been cancelled. 
Of the forty ‘“‘ Battle” class units originally 
projected, only half will be completed, and 
of the twenty “ Weapon ”’ class, only four 
will survive. Some of the twelve of the “‘ D ” 
class may have been suspended, and all the 
eight of the “G” flotilla have been can- 
celled. As the editor remarks, it is far from 
satisfactory to see such fine modern destroyers 
proceeding to the shipbreakers as soon as 
they have left the slip. Particularly is the 
sacrifice of so many “‘ Battle ”’ class destroyers 
to be deplored. Closely akin to light cruisers 
in displacement, lay-out, and function, they 
- would in some measure have compensated 
for our entire lack of light cruisers, now that 
the ‘‘C” and “D” class light cruisers are 
going to the shipbreakers. 

It is heartening to observe, however, that 


“ Black Swan” class, with a displacement 
of 1375 tons (similar to pre-war destroyers) 
and an armament of six 4in. guns and eight 
2-pounder pompoms, and the twenty-four 
new frigates of the “ Bay ” class, displacing 
1600 tons (comparable to modern fleet 
destroyers) and mounting four 4in. A.A. 
guns, six 40 mm. A.A. weapons, and four 
20 mm. A.A. pieces, are destroyers in all but 
speed and torpedo offensive. The sloops are 
propelled by geared turbines and the frigates 
by triple-expansion reciprocating engines, 
both developing speeds of about 20 knots. 
It is a far cry to the slow and punily armed 
sloops built between the wars. All the 
eighty-eight American-built frigates of the 
“Colony ” and ‘‘ Captain ” classes are being 
returned to the U.S. Navy. 

No fewer than forty-five ‘A’ class, 

thirty-one “T” class, thirty-nine “S” 
class, and twenty-five ‘‘ U ” class submarines 
are listed in ‘‘ Fighting Ships,” but a large 
proportion of these are being scrapped or 
cancelled. 
* The majority of the 108 corvettes of the 
“Flower ’ class are to be sold, scrapped, or 
returned to the U.S. Navy, leaving twenty- 
three units of the “ Castle ”’ class. 

Mention should be made of the ninety-one 
highly successful minesweepers of the “‘Al- 
gerine”’ class, reminiscent of our pre-war 
sloops and officially described as the largest 
and fastest minesweepers in the Royal Navy. 
Frequently used as escort vessels, these will 
apparently constitute our post-war mine- 
sweeping fleet. 

Turning to the Dominions, it cannot escape 
notice that Canada is assuming the status of 
a rising naval Power. The Royal Canadian 
Navy now includes two aircraft carriers of 
14,000 tons and two cruisers of 8000 tons. 
No fewer than nineteen destroyers of 1335 
to 2000 tons, fifty-eight frigates, 105 cor- 
vettes, fifty-eight fleet minesweepers, three 
armed merchant cruisers, thirteen motor 
minesweepers, sixteen motor torpedo boats, 
seventy-three motor launches, five mine- 
sweeping trawlers, two minelaying trawlers, 
and over sixty miscellaneous ships are also 
listed, but a large proportion of these are 
being discarded. 

Australia also has a substantial fleet, com- 
prising four cruisers of 5100 to 10,000 tons, 
eight destroyers of 1650 to 1900 tons, two 
sloops, sixteen corvettes, fifty-two fleet mine- 
sweepers, often described as corvettes, thirty- 
five coastal craft, and sixteen miscellaneous 
ships. 

The United States section easily takes first 
place, not only in the size and number of 
warships, but in the amount of information 
given, a full record being presented, with 
official co-operation, of the vast programme 
of naval construction undertaken between 
1940 and 1945, which resulted in the United 
States Navy’s eclipsing the Royal Navy for 
the first time in history and becoming the 
most powérful fleet that the world has ever 
seen. 

In sharp contrast to Britain’s sadly 
depleted capital ship strength, a striking 
feature of the United States section is the 
powerful array of new battleships and large 
cruisers. Five battleships of the ‘“‘ Iowa ”’ 
class displace 45,000 tons and carry nine 
l6in. guns, twenty 5in. weapons, eighty 
40 mm. anti-aircraft pieces, and over forty 
20 mm. and machine guns, at a speed of 
33 knots; and six of the ‘‘ South Dakota ”’ 
and ‘‘ Washington ” classes have a displace- 
ment of 35,000 tons, with a similar armament 
and speeds of 27 to 30 knots. 

The United States also has three vessels 
of 27,500 tons displacement (officially 
classified as large cruisers), carrying nine 
12in. guns, twelve 5in. weapons, and many 





speed of 35 knots; five heavy cruisers of 
17,000 tons (no British cruiser displaces 
more than 10,000 tons), and seventeen 
cruisers of 13,600 tons, with an armament 
including nine 8in. guns and twelve Sin. 
weapons, and a speed of 33 knots. No fewer 
than twenty-nine cruisers, displacing 10,000 
tons, carrying twelve 6in. guns and twelve 
5in. weapons, &c., at a speed of 33 knots, were 
also completed during the war. Two cruisers 
of 14,700 tons,:-with a main armament of 
twelve 6in. guns are under construction. 

The relative cruiser strengths of the United 
States and Britain have been reversed since 
the outbreak of war, when the U.S.A. had 
only thirty-five cruisers and we possessed 
sixty-four. To-day, there are thirty-eight 
under-age cruisers in the Royal Navy, while 
American under-age cruisers number seventy- 
four. ’ 

In the aircraft carrier category the same 
massive individual and numerical superiority 
of American warships over the other fleets of 
the world is exhibited. The three giant fleet 
aircraft carriers of the ‘‘ Midway ”’ class, 
displacing 45,000 tons, with geared turbines 
of the colossal output of 200,000 S.H.P., 
giving a speed of 33 knots, carry 137 air. 
craft, including large bombers of the latest 
type. They are armed with eighteen Sin. 
guns, eighty-four 40 mm. A.A. weapons, and 
twenty-eight 20 mm. A.A. pieces, and are 
protected by heavy armour, intricate water- 
tight compartments, and an improved system 
of damage control. The armoured flight deck 
is 932ft. by 113ft., or nearly 24 acres in 
area. 

There are also twenty-four American fleet 
aircraft carriers of 27,100 tons, carrying about 
100 aircraft; two light fleet carriers of 
14,500 tons, and eight of 11,000 tons; and 
no fewer than seventy-eight escort carriers of 
6730 to 12,000 tons, all built during the 
war. 

No fewer than fifty-five packed pages have 
been devoted to American destroyers, sub- 
marines, minelayers, minesweepers, destroyer 
escorts, frigates, corvettes, and lesser war- 
ships, which space precludes mentioning in 
detail in this review. 

The French Navy shows signs of recovery. 
The battleship ‘‘ Jean Bart ” has been taken 
in hand at Brest for completion and rearm- 
ing, the construction of the cruiser “ De 
Grasse ’’ has been resumed at Lorient, work 
has been restarted on half a dozen submarines 
of the ‘ Creole ’’ type, and four minesweepers 
are under construction. From Allied navies 
France has acquired an escort carrier, six 
destroyer escorts, six frigates, over fifty 
motor minesweepers, and néarly a hundred 
coastal craft, while ex-German warships 
acquired comprise two giant destroyers of 
light cruiser dimensions and armament, two 
hardly less formidable destroyers, two ortho- 
dox destroyers, and two small mine-laying 
destroyers or ocean-going torpedo boats. A 
British aircraft carrier of the “Colossus” 
class is to be lent to the French Navy for five 
years. 

Russia has added to her fleet a British 
battleship, a United States cruiser, and a 
German cruiser, a number of German 
destroyers, submarines, and miscellaneous 
vessels, and many Allied submarine chasers 
and motor minesweepers. 

The Italian Navy is in a state of flux ; but 
still looks very imposing on paper. 

It is likely that the German and Japanese 
navies are recorded in “‘ Fighting Ships ”’ for 
the last time. 

The War Loss section extends over 95 
pages, and is the fullest record of warship 
casualties yet published. The last two pages 
are devoted to convenient reference tables of 
the 781 German, 130 Japanese, and 85 
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Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our corr nts) 





ENGINEERING NOMENCLATURE 


Sm,—In connection with your letter entitled 
“ Engineering Nomenclature,” in your issue of 
May 24th, may I suggest that the confusion in 
the technical Press between abbreviations and 
symbols is already sufficiently embarrassing to 
student and expert without adding to it by 
deliberately substituting symbols such as y% and 
ya for abbreviations, as advocated by your 
correspondent. It would be much better if 
every writer used the British Standard Symbols 
and Abbreviations (No. 560) of Ib. and in.?, 
(which have the advantage of showing the 
abbreviations in dimensional units), adding 
abs. if necessary. 

A symbol differs from an abbreviation in that 
it represents a quantity (v, volume ; 7, a ratio), 
whereas an abbreviation is merely a shortened 
form of a particular word. It is not appreciated 
that the use in print of periods between abbre- 
viations and of italics in connection with 
symbols greatly assists the reader. The extra 
time spent by one printer in setting out the 
type is compensated many times over by the 
time saved by thousands of readers. 

R. H. Grunpy. 
Liverpool 3, June 6th. 
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By EDWARD 


ANY a British Columbian, reading the 
article ‘“‘ Removal of Ripple Rock,” in 
THE ENGINEER of March 8th, will feel the 
stirring of memory’s dry bones. Time was, 
and until quite recently, too, when it was 
very much a debatable subject. “‘' To remove 
or not to remove, was a question” almost 
certain to promote much argument when 
two or three were gathered together in 
Victoria’s clubs and coteries, and Ripple 
Rock came into the conversation. Victoria 
and Vancouver, being seaports, are dependent 
for their prosperity very considerably upon 
the safe navigation of adjacent channels, and 
anything that concerns the welfare of those 
who go down to the sea in ships and do 
business in the great waters touches the 
residents of these cities closely. Hence their 
interest in Ripple Rock, such a danger to 
navigation through the Inside Passage, of 
which Seymour Narrows forms the bottle- 
neck. Pricking out a course through the 
Narrows is tricky enough in all conscience 
without this additional hidden hazard, one 
not only out of sight, but—when disaster 
overtakes some luckless ship—one would 
think often out of mind as well. Swift, 
swirling currents, considerable tides, sudden 
unpredictable eddies, a narrow channel ; all 
these, with the Rock in addition, verily the 
sum becomes too great. The Rock had to go. 
After all, it had little raison d’étre, except to 
serve as a possible footing for a visionary 
bridge carrying an imaginary railway, and 
now even that excuse for allowing it to lurk 
menacingly beneath the surface of Seymour 
Narrows’ much-furrowed waters is gone, for 
it is in the highest degree improbable that 
steel will ever be laid across this cleft. “‘ Most 
of the old timers who championed Ripple 
Rock have passed on,” as the article very 
rightly stated ; a new generation has arisen 
in British Columbia, caring little for railways, 
thinking more in terms of air and road trans- 
port as a substitute. Moreover, Vancouver, 
ever waxing in stature and influence, has far 
too much commercial and political power to 
permit Victoria to become the ocean terminal 
of the transcontinental lines. From that old 
dream Victoria has fully awakened, finally 
admitting it to be the baseless fabric of a 
vision that has faded, leaving not a wrack 
behind. 

The article “ Removal of Ripple Rock,” 
however, may be a little misleading to other 
than British Columbian readers ; it can bear 
amplification—even correction—on one or 
two points, if I dare say so. First, to touch 
on that often misunderstood matter of Van- 
couver Island’s location, and its status in the 
provincial make-up. Though it lies off 
British Columbia, at the same time it forms 
part of the Province, just as the Isle of Wight 
is apart from yet an integral part of Britain. 
The island, 280 miles long, lies south-east 
to north-west, with Victoria the provincial 
capital situated at its southern tip; but 
Seymour Narrows and obtrusive Ripple 
Rock are certainly not “ opposite the city 
of Victoria,” as was stated in the opening 
paragraph of the article referred to—they 
are roughly 175 miles north of it. Further, 
it is in a way misleading to say that the 


By | channel — Seymour Narrows — “ separates 


Vancouver Island from the maifiland.” 
Actually it merely separates the island from 
a galaxy of other islands lying between it and 
the coast, so it follows that a railway crossing 
Seymour Narrows and proceeding eastward 





would immediately find itself tangled up 





More Concerning Ripple Rock 


H. LIVESAY 


among a mass of additional islands that 
would have to be used as stepping-stones to 
the mainland. To bridge the Narrows would 
have been comparatively simple, but that 
would only have been the first step to terra 
firma. It would have been followed at once 
by tremendously difficult and costly engi- 
neering work extending for many a long mile 
before any worthwhile point on the mainland 
such as the Fraser delta, from which it could 
debouch and carry on east or south, could 
have been reached. Quadra Island forms the 
eastern side of the Narrows; then come 
Read, Sonora, Maurelle, Stuart, and a score 
of lesser islands, a patchwork of rocky out- 
crops intersected by winding, intricate 
channels and inlets of which Bute is the most 
notable, running as it does far inland. Every 
route that could possibly be chosen would be 
immensely difficult, and would involve 
incessant tunnelling, bridging, and rockwork, 
the whole of it through absolutely unpro- 
ductive country, merely a wilderness of 
islands, mountains, rock, and forest, criss- 
crossed with deep fjordlike inlets and canyons, 
through and across which the railway would 
thread its tortuous way. The whole thing 
would really have been quite impracticable. 
Yet this formidable barrier to a “through” 
railway, one which nullified the whole scheme, 
was seldom mentioned by its advocates ; or, 
if it was, it was so minimised that all sem- 
blance to reality was lost. They argued as 
though the bridging of Seymour Narrows was 
the only serious obstacle to be overcome ; 
once over that ditch and it would be Tallyho ! 
and good hunting!. Nothing could have 
been farther from the truth—the railway’s 
troubles would only be just beginning. It 
can readily be seen from the foregoing that 
what was really responsible for the abandon- 
ment of the original plan to make Victoria 
the ocean terminus of the C.P.R. was not 
merely the bridging of Seymour Narrows, but 
the incredibly rugged nature of the terrain 
on both sides, though more particularly to the 
east, and tiie resulting tremendous cost. It 
is possible to think of another reason, too. 
Vancouver has a magnificent harbour, one 
of the finest in the world; Victoria has a 
wretched little affair, about as big as a pocket- 
handkerchief, entirely useless for ocean vessels. 
It has had to make do so far with a couple of 
piers enclosed inside a breakwater, which 
shipmasters hate to approach when there is a 
south-west wind! But why flog a dead 
horse ? All possibility of Vancouver Island 
ever being linked with the mainland by a 
railway can be ruled out, and the matter 
regarded as settled for good and all. Ripple 
Rock will never be needed, so the sooner it is 
removed the better for ships and sailormen 
using the “‘ Inside Passage ’’ to the north. 
It is perhaps not very widely known that 
ultimately the C.P.R. did secure a footing on 
Vancouver Island, though without the assist- 
ance of Ripple Rock; it purchased the old 
Dunsmuir colliery line linking the Wellington 
(Nanaimo) mines with Victoria, and operates 
it under the name of the Esquimalt and 
Nanaimo Railway. Whether this was done 
with the idea that some day the gap between 
the island and the mainland would be 
bridged, and the company wanted to be in on 
the ground floor, ready, I know not; in any 
case, the line was bought, extended north to 
Courtenay, 150 miles from Victoria, and with a 
branch from Parksville to Alberni, on the west 
coast of the island, it makes up an interest- 
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during the war, however shaky things may 
have been financially before that cataclysm 
gave it another lease of life. A word or two of 
explanation about the Alberni branch should 
be added here. The town is not actually on 
the west coast of the island, but well inland, 
at the head of the Alberni Canal, which is not 
a canal. It is another of those narrow, 
navigable fjords so typical of the B.C. coast, 
running inland almost to the middle of the 
island. At the head of it lie the twin towns 
of Alberni and Port Alberni, their exports 
being principally lumber, most of which is 
going to Britain at the moment. Courtenay 
is still the northern. terminus of the Esqui- 
malt and Nanaimo Railway, a score or more 
miles short of Seymour Narrows, and I do 
not suppose there is the slightest likelihood 
of the two ever making contact. Incident- 
ally, Campbell River falls, the largest on the 
island, are close to Seymour Narrows, and 
are to be utilised in the near future to 
generate additional power for the B.C. 
Electric Company—or for the Government, if 
so be that the latter takes this utility com- 
pany over, as is probable. 

In the early months of the First World 
War I was brought into intimate association 
with Seymour Narrows on one or two 
occasions, and also gave apprehensive atten- 
tion to Ripple Rock and its possibilities, 
anticipating being at the wheel of the cruiser 
** Rainbow ” when she was passing through 
the channel upon her lawful occasions ; I did 
not like the idea. It came about in the follow- 
ing way. Until the German Pacific Squadron 
was finally scuppered at the Falkland 
Islands in December, 1914, there was a dis- 
tinct possibility that the flotilla, or units of it, 
might raid the B.C. coast, and the wildest 
rumours became current that the “ Leipzig ” 
and ‘“‘ Nurnberg” were actually operating 
in adjacent waters. There was no truth in 
these reports, beyond the fact that on one 
occasion, I think August 12th, eight days 
after the outbreak of war, the “ Leipzig ” 
did make a dash north to Cape Flattery, on 
the Oregon coast, at the mouth of the Strait 
of Juan de Fuca, just west of Victoria, in the 
hope of meeting one of the C.P.R. ‘‘ Empress” 
liners coming from Hong Kong. Failing to 
do so, she only remained a few hours, and then 
proceeded south to join von Spee, to fight at 
Coronel, and finally to be destroyed at the 
Falklands. Most of these details come from 
an Admiralty track chart of the “‘ Leipzig’s ” 
movements which I have had an opportunity 
of studying. Until the Falklands action 
radically changed the situation, raids were 
quite conceivable ; enemy vessels could have 
rounded Vancouver Island at the north and 
come down the Inside Passage through 
Seymour Narrows to attack Vancouver, and 
nothing much could have been done about it, 
or to warn the city of impending trouble. 
Wireless was almost non-existent at the coast 
in those days, and of aeroplanes there were 
none. The coast was utterly unprotected ; 
raiders could have held Vancouver up to 
ransom or blown it off the map, whichever 
they so chose. Until—this is a striking com- 
mentary on how times have changed—the 
Japanese cruisers “ Asama ” and “ Idzumo ” 
came over to give some measure of pro- 
tection !* So, in order to offset in however 
slight degree the military nakedness of the 





* I might have added that two submarines, building 
in Seattle for Chile, were bought in the first few days of 
the war at the instigation of Sir Richard McBride, the 
Premier of B.C.; that the light cruiser ‘‘ Newcastle” 
was rushed over from Hong Kong a little later, and that 
the ‘“‘ Rainbow ”’ was sometimes in the neighbourhood, 
too, but it would have spoilt my period. In any case, 
the submarines had no trained crews for a long time, 
and would have been more dangerous to themselves than 
the enemy; ‘“ Newcastle” was nearly always away 
down south, searching for von Spee, once getting as far 
as Cape Horn; if “ Rainbow” had met the enemy she 
would not have lasted five minutes, and this essay would 


land, two 4in. guns—I think this was their 
calibre; if not, they were 12-pounders— 
were taken out of the sloop “ Algerine ” and 
mounted on top of a high rock to the east of 
Seymour Narrows, several hundred feet above 
the water, in an admirable position to direct 
a plunging fire down on to any vessel coming 
through the passage. As this was the only 
navigable channel inside Vancouver Island, 
these guns probably did rule out the possi- 
bility of enemy attack coming from the north. 
They remained in situ until late December, 
1914, when they were removed, the Falklands 
battle having put paid to the German Pacific 
Squadron, and presumably to risk of attack 
on the B.C. coast. The writer, at that time 
a volunteer seaman serving in the cruiser 
“ Rainbow,” was one of the party told off 
for the job of getting the guns down from 
their eyrie, and he has a vivid recollection of 
the fun in doing it. He remembers the 
picturesque setting, the guns nestling among 
the tops of fir trees high above the swirling 
waters of the Narrows, and seeing, in his 
mind’s eye, an enemy vessel steaming, all 
unsuspecting, through the channel below, and 
the guns opening fire ; the laying of the skid- 
way down through the bush covering the 
lower slopes of the rock, along which they 
had to be slid; the many difficulties that 
arose out of a job more suited to lumberjacks 
than seamen, but which were somehow or 
other straightened out. He recalls, too, the 
pungent comments of a messmate—also a 
volunteer, and a surveyor in private life— 
to the effect that it was lucky we had a 
volunteer officer, a civil engineer, in charge 
of the operation, or we should be up there all 
winter ; and heartily concurring, all unaware 
that the gunner was behind us, so scandalised 
at our blistering criticism of the ‘‘ Rainbow’s”’ 
people’s ineffective suggestions that he— 
but that, as Kipling would have said, is 
another story. “ Zeal, all zeal, Mr. Easy— 
we should do nothing in the Service without 
it!” 

I do not know whether the Narrows were 
fortified during this war—probably not. 
Circumstances and weapons of war have both 
changed, and it may no longer be necessary. 
A ship following this intricate channel would 
be at the mercy of hostile aircraft; a few 
aeroplanes would be far better protection to 
coastal cities than guns planted on tops of 
rocks. Dive bombers, well handled, operating 
from airfields that have been built at various 
points on Vancouver Island, would make a 
sitting duck of any vessel cautiously navi- 
gating the constricted waters of the Inside 
Passage against a 14-knot current and 
simultaneously skirting Ripple Rock and 
other projections en route. However much 
it might wish to, it could neither dodge 
nor run. But for defensive measures 
against raiders to be effective the directing 
organisation would need to be much 
quicker off the mark and more efficient than 
it proved to be on the one and only occasion 
during this war when enemy shells fell on 
Canadian soil, which happened to be Van- 
couver Island. In late 1942, many months 
after Pearl Harbour, a Japanese submarine 
shelled Estevan lighthouse, on the west side 
of the island. It was quite leisurely in its 
movements, remaining in the vicinity for 
several hours, yet no offensive action what- 
ever, naval or aerial, was taken against it 
notwithstanding that only a few days before 
a confident communique had been issued by 
Coastal H.Q. to the effect that everything 
was ready to meet any eventuality. This 
assurartce was in itself all that was needed to 
deprive me of the last remnant of confidence 
in local preparedness. I had always been 
convinced, and with ample reason, that 





A word or two in conclusion about the 
currents in Seymour Narrows. They are, 
indeed tremendously strong, though I admit 
being unaware that they ever reach “ 14 
knots, and a much greater speed with a 
heavy tail wind” (to quote “ Removal of 
Ripple Rock”). But however this may be, 
at times they do run like a millrace; [| 
remember looking down on to the surface 
of the rushing water from that high rock 
gun platform and noting the oily, irresistible 
sweep of it ; its sudden up-boilings and angry 
whirlpools, and bobbing logs twisting and 
turning in the clutch of it as they scuttled 
through, as helpless as matchsticks flushed 
down a flooded gutter. I watched it, too, 
from the deck of the “ Rainbow” as we 
neared the Narrows from the north for the 
first time, and I remember my feeling of 
growing apprehension on realising that it 
might be my trick at the wheel just when the 
Ripple Rock stretch was being navigated! 
I had to acknowledge—to myself—that 
this was a pretty tricky venue for a 
not too experienced amateur quarter. 
master at the helm of a 3000-ton cruiser 
with the officer of the watch at his elbow, 
however calm and unconcerned [ might 
pretend to be. And my relief when we 
dropped anchor in Plumper Bay, just 
short of the Narrows, to wait slack water, 
and it was evident that after all I was not 
going to have the doubtful honour of piling 
the “ Rainbow” up on Ripple Rock! Far 
more experienced seamen than [ have come 
to grief on that treacherous stumbling-block ; 
witness the “ W. J. Stewart,” for instance, 
and she a hydrographic expert at that ! 

a, 








A Portable Electric Hammer 


WE have received particulars of a new 
portable electric hammer, which is now being 
made by S. Wolf and Co., Ltd., of Hanger Lane, 
London, W.5. It is said by the makers to be 
capable of striking 700 blows of four to five 
foot-pounds per minute, and weighs some 14 lb. 
in working order. The mechanism of the 
hammer is illustrated in the accompanying 
engravings, by reference to which its method of 
operation can be readily followed. 

A heavy steel slug A sliding in the steel-lined 
barrel is actuated by a powerful spring B—Fig.'2 





FiG. 1—-HAMMER WITH SPRING COMPRESSED 


—which also serves to absorb vibration resulting 
from the hammer blows. When working with 
the hammer the spring-loaded tool holder C is 
pressed against the work and pushes the slug 
back down the barrel into contact with a 
reciprocating catch rod D. A spring-loaded 
catch E in the rod drops into a slot in the slug 
and draws it down the barrel against the 
resistance of the main spring until a trip bar is 
encountered. This bar lifts the catch to release 
the slug which is then forced down the barrel 
under pressure exerted by the main spring, to 
impinge against the rear of the tool holder. The 
catch rod follows to re-engage the slug at the 
top of the barrel and the cycle of operations is 





British Columbia’s only real defence in this 





never have been written. 


war was 5000 miles of blue water. 





repeated, 
The method of converting the rotation of the 
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motor-driven gear-box spindle into the linear 
movement of the catch rod is effective and 
simple. The driving spindle is splined to a 
circular swash plate F, which is encircled by a 
rotatable bush in a boss. An arm extending 
from this boss terminates in a ball-and-socket 
joint in the catch rod. This rod prevents 
rotation of the arm, thus causing the boss to 








FiG. 2—CATCH ROD DRIVE 


oscillate around the swash plate and impart a 
reciprocating motion through its arm to the 
catch rod. 

It is stated that during tests these tools have 
remained in good running order after two hours 
continuous working under full load; and that 
with them a penetration of two inches per 
minute can be made in concrete when using a 
No. 14 “* Rawldrill.” 








Swiss Lightweight Express 
Passenger Trains 
(Contributed) 


Prior to the recent war visitors to Switzer- 
land were able to experience the convenience 
afforded by certain fast long-distance electrically 
hauled trains, the most notable example of 
which was the ‘ Rapide Liger,” operating 
between Ziirich and Geneva, with stops at 
Berne and Lausanne. Westbound, this train 
left Ziirich at 7.07 a.m., and when the present 
writer travelled by it in June, 1938, the com- 
position was one six-wheeled luggage van, four 
special lightweight eight-wheeled coaches on 
roller bearings, and two standard eight-wheeled 
coaches. The two standard coaches were 
detached at Berne. From Ziirich to Berne the 
tare load was 211 tons (metric), reduced at 
Berne to 132 tons. The locomotive was a 
single-phase machine (‘‘ No. 10,667”) of the 
well-known type “‘ Ae 3/6',”’ and the log of the 
run (to Lausanne) was as follows :— 


Tare Kilom. 
load, Kilom, Min. per 
tons. hour. 
Dep. Zurich 7-07-00 
(@XMCE) 226 00. ce 0 
211... Arr. Berne, 8-40-00 
ree een Sera 
Dept. Berne, 8-42-00 
fo) are DY ass 0 
132... Arr. Lausanne, 9-53-00 
(exact) maby * oor Fl sss 82-8 
Total kilom. andrunningtime 228 - 164 
9 


Stopin Berne ... .. 


166 minutes 


Inclusive average speed ... ... «.. 82-3 
(51 

m.p.h.) 

It will be seen that the journey time, Ziirich 
to Lausanne, was 166 min., which includes a 
2-min. stop at Berne. The inclusive average 
speed works out at 82-3 kiloms. (51 miles) per 
hour. There was no stop other than the booked 
stop at Berne, but scrupulous care was exer- 
cised at all the many points where speed had 
to be restricted owing to curves of short radius, 
and there were two severe permanent way slacks 
in addition to the slow passage through the 
stations and yards of Olten and Friburg. The 
highest observed speed was 120 kiloms. (74:5 
miles) per hour, and owing partly to gradients, 
but chiefly to speed restrictions on short radius 
curves, this maximum was rarely reached and 


Inclusive time ... 


slowing were extremely smooth and the general 
order of travelling comfort excellent. On 
arriving at Lausanne, the locomotive appeared 
to be hot, due to heat from the transformer and 
motors, considerable oil vapour rising on each 
side of the chassis. As the same locomotive was 
observed entering Lausanne Station with 
another train (from Geneva) at about 1 p.m. 
on the same day, this appearance of heating is 
doubtless normal after working such a schedule. 

The main line Ziirich-Berne—Lausanne is, for 
the @wiss Railways, comparatively easy as 
regards gradients, but difficult in respect of 
the frequency of speed restrictions due to shert 
radius curves. With the locomotives of class 
** Ae 3/6',” the speed is restricted on the curves 
of smallest radii to 65 kiloms. per Hour, so that 
working the light express trains, the only prac- 
tical method of increasing the point-to-point 
speed is found not in higher draw-bar power, 
but in higher speed when traversing curves. 
The Swiss railway engineering industry has, 
during the recent war years, tackled this matter 
with great energy and success, so that as the 
result of close collaboration between the large 
manufacturing firms and the engineering depart- 
ment of the 8.B.B., there is now being produced 
in quantities, a new type of electric locomotive, 
designated the ‘‘ Re 4/4” class. 

Locomotives of the present type ‘‘ Ae 3/61” 
were introduced as along ago as 1921, and have 
been established as a standard model since 
1927. They have three driving and three guid- 
ing axles, one end being supported on a four- 
wheeled bogie and the other end on a 
two-wheeled truck. Brown-Boveri single-axle 
drive is fitted and the one-hour rating is 
2100 H.P. The maximum designed speed is 
110 kiloms. per hour, and the weight of the 
‘** Ae 3/6!” locomotive in working order is 
92-5 tons (metric). The light express locomo- 
tives now being introduced on the Swiss Rail- 
ways (type ‘Re 4/4”) have the same H.P. 
rating as the type “ Ae 3/6',’”’ but the weight in 
working order is reduced to 56 tons (metric), 
distributed over four axles, all of which are 
driving axles. Since the adhesive weight of 
locomotives of type ‘‘ Re 4/4” is roughly the 
same as that of the earlier type “ Ae 3/6',” 
the available tractive efforts and permitted 
train weights are identical. But as the axle 
pressure is reduced, in the new double-bogie 
locomotives, to 14 tons (metric), higher speeds 
are allowed on curves. For example, the curves 
of smallest radii on the Gotthard line can be 
taken at 75 kiloms. per hour instead of 65 kiloms. 
per hour as formerly, and all curves of more 
than 830 m. radius can be traversed at the 
maximum permitted speed of 125 kiloms. per 
hour. The practical outcome is that the 
repeated braking of the train, due to the fre- 
quency of the curves, can be either much reduced 
or entirely avoided, thus: permitting an increase 
in the running speeds and a shortening of the 
running time. Since these lightweight express 
locomotives will haul the new type of light- 
weight carriages, trains comprising up to ten 
carriages can be operated over the Swiss mid- 
land lines at speeds which were previously 
reached only by fast rail cars running alone. 

It is to be noted that the new lightweight 
all-metal express passenger rolling stock with 
vestibule entrances in the sides of the tubular 
bodies has a very low centre of gravity, and a 
high passenger-carrying capacity per ton of tare 
weight. The third-class carriages, with a 
length of 17 m., have seventy-two seats, the 
tare weight being 27 tons (metric). The 
corresponding restaurant cars, with fifty-two 
seats, have a tare weight of 33 tons. A com- 
bination of refinements has, of course, con- 
siderably reduced the tractive resistance. 

According to the present time-table, the 
‘Rapide Liger”’ now leaves Ziirich at 7.08, 
arrives in Berne at 8.44, leaves there at 8.48, 
and reaches Lausanne at 10.02, so that the 
chariges in intermediate and average speeds are 
very small. With the forthcoming introduc- 
tion of the type ‘‘ Re 4/4”’ locomotives, it may 
be expected that an appreciable shortening of 
the running time will be possible, and visitors 
to Switzerland may have the opportunity of 
travelling at fast rail car speeds in ten-coach 
trains with restaurant cars. The operation of 
these advanced types of rolling stock will be 





Protective Covers for Tipped 
Tools 


In order to avoid the risk of damage to 
carbide tipped tools when roughly handled 
during transport and in tool stores, A. C. 
Wickman, Ltd., of Coventry, has adopted for all 
Wimet-tipped tools a protective covering of 
thermo-plastic ethyl cellulose. This plastic, 
which is tough and resilient, provides excellent 
mechanical protection against chipping of the 
diamond lapped cutting edges. Good condition 
of these edges is essential for an efficient degree 
of metal removal per regrind. In addition to 
mechanical protection, the cellulose gives pro- 
tection against corrosive conditions, and does 
not become brittle or crack. 

The removal of the coating does not present 
any difficulty, as it is similar to rubber. On 
such items as reamers and single-point tools, 
the covering is simply slid off and after use 
is replaced to provide continuous protection 
throughout the idle life of the tool. A second 
method of removal, adopted for form tools, 
is by first slitting the cover with a knife 
in such a way that the covering is still in one 
piece and then removing the tool. After use the 
tool can be replaced in the cover for continued 
protection. 

For more expensive tools, such as milling 
cutters, protection of equal value during storage 
could probably only be obtained by repacking 
as for delivery. 








Refractories for Combustion 
Turbine Blades* 


In the design of gas turbines the most 
important single factor controlling the efficiency 
is the temperature at which the gases enter the 
power turbine from the combustion chamber. 
Thermodynamic calculations show that the 
higher this initial temperature is, the greater 
can be the fraction of the sensible heat of the 
entering gases converted to useful power. Such 
factors as the pressure used, the compression 
ratio, the interchange of heat between the 
exhaust gas and the entering air, and the effici- 
ency of the compressor are all important in 
determining overall efficiency, but the initial 
temperature is the single variable that estab- 
lishes uniquely the maximum possible perform- 
ance. 

Normal flame temperatures aro far too high 
for any of our present materials of construction, 
and consequently these materials become the 
most important limitation in combustion turbine 
design. Refractory lining of the combustion 
chamber. or cooling of its walls is practical, so 
that the critical parts are the turbine blades 
in a reaction turbine or the nozzles and blades 
in an impulse turbine. 

The practical utilisation of the combustion 
turbine as an efficient prime mover has neces- 
sitated the development of turbine blades with 
high strength, high resistance to corrosion, and 
low creep at high temperatures. Conventional 
alloys serve to 1000 deg. Fah., while newly 
developed and expensive alloys have raised the 
permissible operating temperature to 1500 deg. 
Fah., with an accompanying large increase in 
efficiency. Due to the tendency of all metals to 
yield slowly under load at high temperatures, 
there is no bright prospect for again raising this 
top operating temperature by a substantial 
increment. 

Whereas in America the elements of these 
high temperature alloys were relatively abun- 
dant during the war, they were increas- 
ingly scarce and almost unobtainable towards 
the end of the conflict in Germany. This 
scarcity directed attention to the possibility of 
utilising non-metals in turbine construction. 


CERAMICS FOR TURBINE BLADES 


Several German organisations turned their 
attention to a study of ceramics for blades. In 
general, porcelains and glasses have three main 
disadvantages. They are mechanically weak, 











only for very short periods. Acceleration and 





watched with much interest by railway engineers. 


*From a Combined Intelligence Objectives Sub- 
Committee Report ‘‘ Refractories in Turbine Blades.” 
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they are brittle, and they can be broken by 
steep temperature gradients (so-called thermal 
shock). Their advantages are two, viz., they 
are inert to oxidation, regardless of temperature, 
and certain types show mechanical rigidity at 
temperatures well in excess of those attainable 
by metals. 

Since at present there is no hope of producing 
@ non-brittle ceramic, attention was divided 
between compositions for high strength and 
thermal shock-resistant compositions. 

For strength, no ceramic has been produced to 
compete with sintered alumina. Its tensile 
strength is approximately 38,000 lb. per square 
inch at room temperature, and decreases very 
little up to 1830 deg. Fah. Even at 2200 deg. 
Fah. the tensile strength is still 20,000 lb. per 
square inch. The compressive strength figures 
for room temperature and 2200 deg. Fah. are 
450,000 lb. and 70,000lb. per square inch 
respectively. Due to the low specific gravity 
compared to metals, roughly one half, the 
centrifugal force on a blade of sintered alumina 
is only one-half of that on one of metal. In 
@ centrifugal field of 10,000 gravity, roughly 
the order in practice, a 3in. high blade would be 
stressed to 4300 lb. per square inch at its base. 

Since all ceramics are rigid and non-yielding, 
one of the primary problems involved is that of 
attachment of the ceramic blades to the metal 
turbine runner, so that stresses will be uniformly 
distributed over the cross section. The diffi- 
culty of attachment is further increased by the 
fact that ceramics and metals have, in general, 
quite different coefficients of thermal expansion. 

The problems of attachment loomed so high 
to Professor Schmidt} that he abandoned the 
effort to use ceramic blades on the rotor and 
confined his attention to ceramic stator and 
water-cooled rotor blades, although he did give 
some effort to the construction of a turbine in 
which the portion that is normally stator 
rotated while the normal rotor was stationary. 
In this way the rotating blades were put under 
compression instead of tension. 

On the other hand, Siemens, Neuhaus, 
devised a blade design and mounting method 
that showed great promise, blades of sintered 
alumina in the first and only test tried attaining 
a speed of 30,000 r.p.m. on a radius of 40 cm. 
before breakage occurred. Their method of 
mounting was clever, and as a first attempt was 
very successful. A broad, thick base was cast 
on the blade, with two grooves in one side and 
one in the other, This base was silvered, heated 
to 800 deg. to obtain adhesion, and then copper- 
plated to a thickness of 1 mm. The object of 
the heavy copper coating is to provide some 
cushioning between the sintered alumina base 
and the steel rotor, the copper being soft enough 
to flow and permit a better distribution of 
stresses. The blade is anchored in the runner 
by means of three round steel pins inserted in 
the three grooves in the base and matching 
grooves in the runner. The same firm experi- 
mented with sintered iron-alumina. It was 
observed that when very fine carbon-yl iron 
powder and alumina were sintered together, the 
conductivity suddenly increased tremendously 
as the iron content was increased above about 
50 per cent. by weight. Reasoning that below 
this point the iron particles were sequestered 
within the alumina, it occurred to Siemens 
that iron-alumina mixtures might serve as 
turbine blade material, it having been observed 
that these compositions were very insensitive 
to sudden temperature changes. It appears 
that the strength of such mixtures is good, 
being half of that of pure sintered alumina at 
60 per cent. iron content, and that the impact 
strength is increased. 

Sensitivity to a thermal gradient is increased 
by a high modulus of elasticity and by a high 
coefficient of thermal expansion, and decreased 
by high strength and by high thermal conduc- 
tivity. For use in aeroplanes, a combustion 
turbine may be subjected to sudden and violent 
temperature changes as. power is suddenly 
applied or cut off, and considerable attention 
was given to the development of ceramics that 
would be insensitive to such changes. Hescho 
experimented with a composition, Ardostan 
(kaolin, 44 per cent.; bentonite, 4 per cent.; 
silemanite, 18 per cent.; feldspar, 10 per cent.; 

{Herman Goering Luftfahrtforsehungsanstalt, 
Braumechweig 








soapstone, 21 per cent.; witterite, 3 per cent.), 
with a thermal expansion only a sixth of that 
of sintered alumina and also with compositions 
containing silicon carbide for high thermal con- 
ductivity. Berlin porcelain made very thermal- 
shock resistant blades of bonded silicon carbide, 
and Siemens achieved the same result by incor- 
porating iron in sintered alumina. 

None of the compositions that were developed 
for their resistance to sudden temperature 
changes are as strong as sintered pure alumina, 
nor do they retain their strength as well t@ high 
temperatures. The selection of material for a 
specific application must therefore depend upon 
the relative importance of strength v. heat- 
shock resistance. From the narrow standpoint 
of turbine blade design and composition, the 
easiest solution lies in placing them under com- 
pression by the centrifugal force, in which case 
they can be made of materials resistant to 
thermal shock and will have adequate strength. 

The above materials considered are highly 
crystalline. Glasses, such as fused silica, have 
been found entirely unsuitable, due to their 
rapid devitrification at the desired tempera- 
tures, and to their tendency to creep. 








Central Advisory Water 
Committee 


THE Minister of Health, Mr. Aneurin Bevan, 
in exercise of the powers conferred on him by 
Sec. 2 of the Water Act, 1945, has appointed 
the Central Advisory Water Committee, set up 
by him under that section by Order, dated 
January 9th, 1946, with the following member- 
ship :—Mr. Henry Berry, M.I. Mech. E., A.I. 
Struct, E., Chairman, the Metropolitan Water 
Board; Captain Jocelyn Bray, Chairman, 
Thames Conservancy Board; Mrs. E. M., 
Braddock ; Sir Wynne Cemlyn-Jones, Angle- 
sey County Council; Mr. J. Cheston, Town 
Clerk, Kettering ; Sir Robert Doncaster, Rural 
District Councils’ Association; Colonel F. 
Hibbert, M. Inst. C.E., Chief Engineer, Liver- 
pool Corporation waterworks; Lieut.-Colonel 
Sir Arthur Heneage, Central Landowners’ 
Association; Mr. 8, R. Hobday, director and 
general manager, Lee Conservancy Board ; 
Mr. J. E. James, Imperial Chemical Industries ; 
Mr. H. Johnson, secretary, Bleachers’ Associa- 
tion, Ltd.; Mr. M. Kissane, secretary, Man- 
chester Ship Canal; Mr. D. Adam Eccles; 
Mr. J. N. McLean, Vice-President, National 
Farmers’ Union; Sir Cecil Newman, Acting 
Chairman, National Association of Fishery 
Boards; Mr. Philip Porteous, M., Inst. C.E., 
managing director, Cambridge University and 
Town Waterworks Company; Lord Rea; 
Lord Walkden; Alderman N, F. S. Winter, 
Halifax Town Council; and Mr. G. A. Worth, 
Soham Internal Drainage Board. The Com- 
mittee’s terms of reference are :—‘‘ To advise the 
Minister of Health or any other Minister con- 
cerned upon matters connected with the con- 
servation and use of water resources, on the 
amendment of enactments which relate to or 
in any way affect the conservation or use of 
water resources or the provision of water 
supplies, and on any question that may be 
referred to the Committee by the Minister in 
connection with the operation or proposed 
amendment of relevant enactments.”’ It will 
also consider the operation of such enactments, 
and, where it thinks fit, make recommendations 
for their extension and modification. The 
Committee will also be able to advise Ministry 
and Government Departments on major ques- 
tions of water policy. Any communication 
concerning the work of the Committee should 
be addressed to the secretary, Mr. M. R. P. 
Gregson, at the Ministry of Health. 








Institute oF Brirish Founprymen.—The 
Council of the Institute of British Foundrymen 
has announced the following awards for 1946 :— 
The E. J. Fox Gold Medal to Sir Lawrence Bragg, 
F.R.S.; the Oliver Stubbs Gold Medal to Mr. A. 
Phillips, superintendent of foundries, Metropolitan- 
Vickers Electrical Company, Ltd.; and the British 
Foundry Medal and Prize to Mr. 8. L. Fry, 
radiologist, Kent Alloys, Ltd. 


British Standards Institution 


AU British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specif. 
cation is 2s. 3d. post free, unless otherwise stated. 


CARBON AND ALLOY STEELS FOR SERVICE 
PURPOSES 

No. STA/5. This revision has been carried out to 
bring the requirements for the steels included in 
the first issue up to date, and also to extend the 
number of specifications. The opportunity has 
been taken to give in greater detail the specific 
requirements for the various forms of materials 
covered, ¢.g., bars, billets, forgings, sections, plates, 
sheets, strip, and tubes. This information is 
summarised in tables at the beginning of tho 
schedule, which should prove very useful for quick 
reference purposes, The colour code identification 
marking has been omitted, but the special R.0.F, 
stores code marks have been given. There are 
three appendices. One includes some general 
notes on welding, another gives information, 
abstracted from B.S. 971, about the effect of size 
on the mechanical properties, and explains the 
terms ‘‘ equivalent section ’’ and “ ruling section.” 
The third is a table indicating what British and 
American standards cover steels which correspond 
to those included in the schedule. 

The schedule has been considerably increased in 
size, and the cost has accordingly been increased 
from 5s, to 7s. 6d. 


35/45 CARBON STEEL 

No. 48.1. A revision of the above specification 
has just been issued by the B.S.I. in order to bring 
the specification up to date in the light of present 
experience. Copies of the specification are available 
from the publications department of the British 
Standards Institution, 28, Victoria Street, London, 
8.W.1, at a price of 1s. each post free. 


USE OF STRUCTURAL STEEL IN BUILDING 

Amendment No. 4 to B.S. 449 : 1937. During the 
war an increase in some of the stresses in steel 
structures was permitted as a war emergency 
measure. The amendment slip specifying the 
increase indicated that they would operate for a 
period of six months after the end of the war, and if 
no action had been taken either to consolidate them 
or to provide for new stresses the increase would 
then lapse. A further amendment slip has now been 
issued, stating that the increased stresses will be 
continued until December 31st, 1946, for all build- 
ings for which the designs have been approved 
before that date and for which substantial fabrica- 
tion will have been proceeded with before March 
31st, 1947. The slip states that a new code on the 
use of steel in building is being prepared by the 
Codes of Practice Committee, and it indicates that a 
revision of the specification as a whole will be forth- 
coming in due course based on the new code, 

Copies of the amendment slip, which bears the 
reference number PD.493, can be obtained on 
application to the British Standards Institution, 
28, Victoria Street, London, 8.W.1, Publications 
Department. 
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Technical Reports 


Characteristics of the Domestic Load. By P. 
Schiller. The British Electrical and Allied Indus- 
tries Research Association. Report Ref. K/T116.— 
The body of this report comprises a collection of 
after-diversity-demand curves for groups of con- 
sumers equipped uniformly with one or more heavy 
domestic appliances. The basic records have been 
obtained from housing estates and blocks of flats, 
mostly of the Council type. Sufficient details are 
given in each case to enable the type of consumer, 
dwelling, and locality to be gauged for purposes of 
comparison and inference. From the collective 
curves some information regarding cooking demand 
is derived, supplemented by material on wash 
boilers and water heaters. No claim is made to 
comprehensiveness, since much more study will be 
needed to evolve general laws. 





Consumers’ Master Record : A Suggested Model. 
By G. E. Barrett, B.S8c., M.I.E.E., and C. Baron, 
F.C.W.A. Report R.ef. K/T120. The British 
Electrical and Allied Industries Research Asso- 
ciation.—This report originates from certain diffi- 
culties which have been experienced in using existing 
consumer records for research purposes involving 
the selection of consumers of a given type. It 
outlines a system of master record which would 
fulfill the requirements of consumer research, while 
at the same time benefiting other activities of the 





supply undertaking. 
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American Engineering News 





Hot Workability of Alloy Steels 


A recent American report on the effect 
of various elements upon the hot workability of 
steel states that with the increasing use of 
alloying elements and their use in larger 
amounts it was observed that many of the new 
steels were red-short in certain critical ranges 
or at all hot-working temperatures. Stainless 
steels are particularly difficult in this respect. 
If correct conditions for piercing, rolling, and 
forging of these alloy steels are determined by 
experiment in the mill, there may be serious 
losses of these expensive steels. In many types, 
also, the hot-workability limits vary from heat 
to heat, so that while one heat may have rolled 
satisfactorily, a change to a new heat may result 
unfavourably. A rapid twist test was devised 
to study quantitatively the hot-workability 
efiects of various alloying elements. The 
following elements have a beneficial effect : 
manganese, nickel, and chromium if above 
9 per cent. Detrimental effects result from 
chromium (below 9 per cent.), columbium, 
lead, molybdenum, nitrogen, selenium, silicon, 
sulphur, and tin. Little or no effect is produced 
by carbon, cobalt, oxygen, phosphorus, tita- 
nium, and vanadium. Several steels made with 
different deoxidation practices were tested, but 
apparently deoxidation does not materially 
affect the hot workability of low-carbon steels. 
Manganese is necessary in steels to counteract 
the suphur, but must be in sufficient proportion 
to effect this action. Nickel up to 5 per cent. 
improves hot-workability at all temperatures. 
Chromium from 0:5 to 27 per cent. is used 
extensively, and above 9 per cent. the ductility 
increases. For piercing round slabs a maxi- 
mum of 0-035 per cent. nitrogen assures 
good pierceability. Lead has been used 
recently to improve machimeability, but has 
a detrimental effect on the hot-workability, 
similar to that of sulphur. Tin in low- 
carbon steels, even at 0-057 per cent., 
lowers the hot-workability to a material 
extent. 


Highway Tunnels 


* With the development of a modern 
highway system covering the area of the United 
States, one feature is the driving of several 
tunnels, either to penetrate a ridge or mountain 
range, or to pass beneath a river or navigable 
channel. Of submarine highway tunnels, New 
York has several works under way at both the 
Hudson or North River and the East River, 
and also at the ‘‘ Narrows’’ entrance to the 
harbour. Most of these tunnels consist of twin 
or parallel tubes for two lanes each, the tubes 
being 25ft. or 30ft. in diameter. All of them are 
municipal projects. Most of them are driven 
by the shield system and are lined with cast iron 
or steel. But for the submarine portion of the 
tunnel under the “‘ Narrows’ it has been pro- 
posed to sink precast concrete sections into a 
dredged trench. The Cascade Range, running 
north and south, divides the State of Wash- 
ington into two sections, and connecting roads 
have troubles due to steep gradients and deep 
snows. Projects are on foot for a highway 
tunnel to eliminate these. disadvantages, the 
length ranging from 5 to 25 miles, according 
to the elevation. At San Francisco it is pro- 
posed to extend Broadway by a tunnel through 
Russian Hill to reach a suburban area. It is 
to be 2500ft. long, with twin shafts separated 
only by a dividing wall, and each having a flat 
floor, vertical walls, and arched roof. In each 
will be a 22ft. roadway and a 5ft. sidewalk ; 
height, 25ft., or 20ft. to a ceiling above which 
is a ventilating duct. The high-speed Penn- 
Lincoln highway will pass through Squirrel 
Ridge, near Pittsburgh, by twin two-lane 
tunnels, about 5000ft. long. Boston plans a 
second tube under the harbour to East Boston, 
due to heavy traffic. At Mobile a tunnel 
connects with an island, and at Norfolk it is 
proposed to connect with the opposite city of 
Portsmouth by a tunnel under the Elizabeth 
River. A private tunnel, with tolls to finance 


Galveston—on an island—with the mainland ; 
and Houston, Texas, is to improve its street 
system by two tunnels under the ship canal. 


Railroad Association Meetings 

Two of the smaller American railway 
associations followed the example of the larger 
societies in abandoning the normal three-day 
annual meeting, but in its place held a con- 
densed one-day meeting for the presentation of 
committee reports. Thus the attendance was 
confined mainly to local members, but the dis- 
cussions were brisk, though necessarily short. 
The Railway Bridge and Building Association 
had an excellent report on the use of highway 
lorries in the maintenance of bridgés and build- 
ings, to replace railway equipment, thus reduc- 
ing interference between regular trains and work 
or service trains. Repair of masonry by pres- 
sure grouting has been developed extensively. 
Another report dealt with the development of 
modern engine-house or running-shed design. 
Larger window areas are now usual, and glass 
blocks are being used, both as walls and windows. 
as smoke and fumes cause corrosion of both 
steel and wood frames. Of a different type was 
@ report on impounding reservoirs for railway 
water service. Wood, concrete, steel, and pipe 
piles, and pile-driving practice were dealt with 
in another report, which led to practical dis- 
cussion. In particular relation to buildings 
was @ report on the elimination of fire hazards 
and the use of fire protective equipment. At 
the meeting of the Railroad Roadmasters’ 
Association—somewhat akin to the Permanent 
Way Institution in England—an important 
report dealt with prevention of damage to 
rails, especially as the war reduced the supply 
of rails for new work and relaying. Allied to 
this subject was the stabilisation of the road bed 
or formation. Special attention was given to 
the modern practice of grouting the soil, either 
by pneumatic or hydraulic pressure. Another 
report covered the maintenance in freight yards 
under heavy traffic in view of the great number 
of switches (some of them with remote control), 
and the special problems of car retarders 
or track brakes in yards having gravity 
shunting. 


Government Research Organisation 


Following the remarkable scientific 
developments of the war period, Bills have been 
introduced in Congress for the establishment 
of a National Science Research Foundation. 
Since these proposals are advanced mainly by 
non-scientific persons, some of whom confuse 
patents with scientific research, a committee 
representing five of the large engineering 
societies has studied the subject and made a 
report to the Legislative Committee, outlining 
the interests of the societies in organised 
research programmes, and also the relationships 
to be considered in drafting legislation. Basic 
scientific research is the foundation of modern 
engineering, and the engineer makes use of the 
fruit of scientific progress and turns it to the 
practical service of humanity. Applied research 
is planned and carried out by the engineer. 
That, indeed, is his recognised field. But he is 
also directly connected with and engaged in 
basic scientific research. Such research cannot 
continue to depend upon natural development 
and private philanthropy, but should be 
accorded an annual appropriation from Govern- 
ment funds. On this basis, the engineers’ 
report endorses the proposal for a national 
organisation to promote and develop basic 
scientific research, including research in engi- 
neering sciences. But these funds should not be 
used where research may rely on other sources. 
And applications to industrial and techno- 
logical practices should be left to appropriate 
private, industrial, and technical agencies. 
Social studies should not be included, nor should 
the necessary legislation include controversial 
proposals relating to patents. It is recom- 
mended that the control should be vested in a 
board appointed on the basis of scientific com- 
petence ; the director should be appointed by 
and be responsible to the board. The organisa- 
tion should be free to enact its own rules and 





the construction, is proposed to connect 


regulations as to research work, the training of 








future research personnel, and the publication 
of the results of its work. 


Regulating Gates on Dams 


With a score of dams and reservoirs 
serving a number of hydro-electric stations, the 
type and design of regulating gates was an 
important problem for the engineers of the 
Tennessee Valley Authority, U.S.A. As a 
measure of economy and efficient operation the 
policy was to adopt standardisation and duplica- 
tion of design. The height of gates ranges from 
32ft. to 50ft. Comparative studies were made 
of the various types of gates, and choice 
centred on the vertical-lift and Tainter types. 
Under conditions permitting normal position 
of the gate trunnions the Tainter, or radial, gate 
was found to be superior in economy and in 
simplicity of construction. But at several of 
the dams on the main channel of the Tennessee 
river, where the maximum pool level is some- 
what above the tops of the gates and where 
the difference between headwater and tailwater 
levels is small at flood flows, the Tainter gate 
arrangement is awkward as to the location of 
the trunnions. Under these particular condi- 
tions the vertical-lift gates have advantages. 
Accordingly, these two types of gates are used 
as local conditions determine. The study 
showed also the desirable economy of making 
the width of gate equal to its height. While 
welded construction showed an advantage in 
weight, its cost was about the same. But the 
advantage of a continuous skin plate in prevent- 
ing leakage and the corrosive action at rivets, 
led to a combination design having a riveted 
frame to which the skin plating is attached by 
welding. However, the great advances in 
welding will lead to its wider use in future. 
Most of the vertical-lift gates are 40ft. wide, and 
40ft. high, and the number of gates at each dam 
ranges from eighteen to twenty-four. They 
ride in slots in the piers carrying the working 
bridge and are handled by travelling gantry 
cranes. The radial gates are operated by fixed 
or travelling hoists. 


Building Developments in America 


In the wide programme for building 
construction in the United States, with the 
object of providing a reservoir of employment, 
a large proportion will be in the shape of public 
buildings, the design of which is normally in the 
hands of architects and engineers in public 
office (Federal, State or municipal), or in 
private practice, but specialising in such design. 
But there is now a shortage of men experienced 
in this line of work and it will be necessary to 
assign much ,of it to private architects and 
engineers. To inform such men as to the 
peculiar or special requirements of public build- 
ings, and the formalities involved, so as to 
expedite their planning, the Public Buildings 
Administration is preparing a series of hand- 
books covering these matters. They will include 
office procedure, design and operation of post 
offices, court buildings, hospitals, customs 
offices, architectural features, mechanical and 
electrical equipment, surveys, and instructions 
to designers. As to building in general, the 
imminence of shortage in construction has been 
evident for a long while, but too much time has 
been spent in argument, controversy, experi- 
ment and paper work, instead of preparation of 
plans upon which contracts may be placed. 
Mass construction of residence housing has made 
slow progress, and the old-established method 
of complete design for each individual structure 
still retards progress. Many new materials and 
methods of construction have been devised, but 
the use of each one is mainly on a small or 
experimental scale for a few buildings. One 
line of improvement which promises good 
results is in the adoption of shop methods which 
will reduce the amount of cutting and fitting at 
individual buildings, thus expediting the con- 
struction and reducing the cost. Thus there are 
two pressing demands: first, for residences of 
all classes, from one-storey bungalows to ten- 
storey apartments ; and secondly, for all kinds 
of public and institutional buildings, city halls, 
libraries, hospitals, post offices, churches and 
schools. 
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Industrial and Labour Notes 


House of Lords Debate on Steel Policy 


The debate in the House of Lords on 
the Government’s policy for the iron and steel 
industry, referred to on this page of our last 
issue, was continued on Wednesday, June 5th, 
when Viscount Greenwood—chairman of Dor- 
man, Long and Co‘, Ltd.—spoke, amongst 
other matters, of the industry’s close link with 
science. He said that for over seventy years 
there had existed in this country the most 
famous of all scientific steel institutions, the 
Tron and Steel Institute. Most of its members 
were distinguished scientists, who were em- 
ployed by the various steel industries. Con- 
tinuous connection was kept with every country 
and with every firm of note in that country, 
by this scientific branch of the steel industry. 
There was nothing he resented more, Lord 
Greenwood emphasised, than the glib criticism 
that the industry was behind the times. It 
never had been behind the times from a scien- 
tific point of view, and many of the great pro- 
cesses and inventions of steel had come from 
this Institute in London. 

Lord Greenwood hoped it would be remem- 
bered that the number of scientific men now 
training for the steel industry was ever increas- 
ing. Science in steel, like art, had no frontiers. 
Scientific men pooled their knowledge and 
communicated with each other, and thus we 
gained the advantage of their scientific know- 
ledge in addition to the advantage we received 
from our own people who were constantly 
travelling round the world looking for new 
equipment and new processes. 

Winding up the debate for the Government, 
Lord Pakenham said, with reference to the 
British Iron and Steel Federation’s report, that 
it constituted a technical plan for reconstruc- 
tion, which, in the Government’s view at any 
rate, could perfectly well be operated either 
under nationalisation or under private enter- 
prise—simply from a physical point of view. 
When the Government looked into the economic 
aspect of the plan, it was quite clear that it 
could be operated far better under nationalisa- 
tion. 


Wages and Output 


At the annual general meeting of 
Amalgamated Anthracite Collieries, Ltd., held 
in London last week, the chairman, Mr. F. A. 
Szarvasy, devoted a part of his address to the 
subject of wages and output. He remarked 
that the Ministry of Labour’s census of weekly 
earnings, as applied to about 5} million wage- 
earners, was illuminative, particularly in its 
figures for the coal industry. Thus, comparing 
1938 earnings with those for July, 1945, there 
was an all-round increase of 80 per cent., 
against an increase of only 36 per cent. in the 
cost-of-living index. Hours worked only 
increased from 47-7 to 49-7. Coal miners’ 
earnings, however, rose 109 per cent. per man- 
shift, excluding allowances in kind.- The 
weekly ‘“take-home’’ was £5 13s. 7d. plus 
coal, and since July, 1945, there had been a 
further rise. 

Mr. Szarvasy said that his company’s 
statistics showed a distinct tendency for output 
to fall as wages were increased, and the intro- 
duction of the £5 per week minimum wage had 
had disastrous effects in the South Wales 
district, which the miners’ leaders themselves 
could no longer fail to acknowledge publicly. 

In America, Mr. Szarvasy continued, the 
pattern of industry generally was towards 
higher wages and greater output per man-hour, 
more and more goods, better and better quality 
at lower and lower prices, which made higher 
standards of living possible. If we aimed at 
being competitive, Mr. Szarvasy asserted, we 
must start by more coal at lower prices, coal 
being the basic raw material in our economy. 
He did not think that mechanisation by itself 
was enough to achieve that end. More and 


better labour must be attracted if the nation 
was to have the coal it needed. 








Women’s Wages in the Engineering Industry 


A meeting was held on June 5th at 
the Ministry of Labour between representatives 
of the Engineering and Allied Employers’ 
National Federation, the Amalgamated Engi- 
neering Union, the Transport and General 
Workers’ Union, the Electrical Trades Union, 
and the National Union of General and Muni- 
cipal Workers to consider the wage claim for 
women employed in the engineering industry. 

It was agreed between the parties present 
that mutual reference should be made to the 
National Arbitration Tribunal on the basis 
that (@) having regard to the special circum- 
stances of the case, and without recognising a 
precedent, an increase be given dating as from 
the beginning of the pay-week following May 
6th, the amount to be determined by the 
Tribunal, and (6) as part of a long-term policy, 
it is agreed that a joint committee should be 
set up to investigate the wage structure relating 
to women in the industry. 

The original claim from the unions was that 
the minimum rate for women should be at least 
equal to that of the adult male labourer. 


A Scientific Instruments Export Group 


The formation is announced of a new 
export company, entitled Scientific Exports 
(Great Britain), Ltd., for group selling in 
overseas markets of scientific and surgical 
equipment. Founder members of this group 
are Allen and Hanburys, Ltd., Baird and 
Tatlock (London), Ltd., W. Edwards and Co. 
(London), Ltd., Adam Hilger, Ltd., Hopkin 
and Williams, Ltd., W. Watson and Sons, Ltd., 
and E. R. Watts and Son, Ltd. 

The new company’s plans include a wide 
development of the existing agency organisation 
of individual members, and new agents are also 
being appointed in territories where member 
companies previously had no export business. 
The range of products included in the scheme 
covers a wide field of scientific equipment, 
surgical instruments, and laboratory supplies of 
all types. 

The new company has been formed with the 
full knowledge and co-operation of the export 
promotion department of the Board of Trade. 


Accident Prevention 


At the industrial session of the recent 
National Safety Congress, organised by the 
Royal Society for the Prevention of Accidents, 
Mr. H. E. Chasteney, H.M. Chief Inspector of 
Factories, spoke of the valuable work done 
during the war when the Society supplied an 
accident prevention service to nearly 7000 
works. Although the wartime arrangement 
between the Ministry of Labour and the Society 
had now come to an end, Mr. Chasteney said 
that the closest informal co-operation would 
continue, and, it was hoped, would be extended. 

Emphasising the need for trained safety 
officers, Mr. Chasteney said that fatal industrial 
accidents had dropped from 1003 in 1944 to 851 
in 1945, while the number of non-fatal accidents 
had declined in the same period from about 
280,000 to about 240,000. These figures, how- 
ever, Mr. Chasteney pointed out, were not a 
real guide to the success or otherwise of accident 
prevention methods, because they did not show 
the relationship between the number of accidents 
and the number of man-hours worked. Although 
individual firms kept statistics showing this 
relationship, no national figures were available, 
and he asked that more and more firms should 
keep records showing accident rates based on 
man-hours. ; 


Changes in Wage Rates 


In the industries covered by the 
Ministry of Labour’s statistics—which exclude 
Government employees, shop assistants, and 
clerks—the changes in rates of wages reported 
to have taken effect in the United Kingdom 





during April resulted in an aggregate increase 





of approximately £579,000 in the weekly full. 
time wages of about 2,200,000 workpeople. The 
principal rise recorded was in the engincering 
industry, in which the national bonus paid to 
men aged twenty-one and over was increased 
by 6s. a week, with corresponding increases for 
youths and boys. Consequential increases were 
also granted to women engaged on men’s work, 
Among other industries in which new rates 
began to operate in April were shipbuilding and 
ship-repairing, where the increase for men 
amounted to 6s. per week, and light castings 
manufacture in which the increase for men was 
10s. a week. 

Of the total increase of £579,000, about 
£53,500 was the result of arrangements made 
by Joint Industrial Councils or other joint 
standing bodies established by voluntary agree. 
ment, about £42,500 resulted from the issue of 
statutory orders, and about £9800 resulted from 
arbitration awards. Most of the remainder was 
the result of direct negotiations between em. 
ployers and workpeople or their representatives, 


Industry and the Government 


Matters affecting industry occupied a 
prominent place in the proceedings of the 
Socialist Party’s annual conference at Bourne. 
mouth on Tuesday last. In the first place, the 
Prime Minister, reviewing events of the past 
year, defended the Government’s programmes 
of nationalisation on the grounds that they 
were an essential part of the planned economy 
being introduced into this country. He assured 
the conference that the Government was 
planning ahead for the ‘‘ work of the next 
session after this one, and the next session after 
that.” . 

The Minister of Fuel and Power, Mr. Shinwell, 
also spoke, making special reference to the 
Coal Nationalisation Bill. There were, he said, 
difficulties of technical reorganisation, and 
unless coal could not only be produced in 
abundance, but turned into other valuable by- 
products, it would have hardly been worth 
while nationalising the industry. The two 
primary tasks in the mining industry, Mr. 
Shinwell added, were equipping the technical 
organisation and improving and cementing the 
human relations. Mr. Shinwell continued that 
the Government’s future depended on whether 
or not this experiment was a success, and if it 
should fail, then the Government could not 
hope to promote further schemes of nationalisa- 
tion. He expressed his conviction that what- 
ever the terms of compensation might be, 
nationalisation would pay financially. With 
regard to other industries, Mr. Shinwell said 
that he was now preparing a Bill to nationalise 
electricity, the objects being to make electricity 
available to every person and every industry in 
the country, to bring it within the reach of the 
rural areas, and to cheapen it. 

Later, Mr. Shinwell was questioned by Mr. 
Will Lawther, President of the National Union 
of Mineworkers, about the Miners’ Charter. 
The Minister said in reply that he was in com- 
plete agreement with many points in that 
Charter. The problems it presented—a five 
day week, a shorter day, paid holidays—would 
be resolved, but meanwhile we must have 
output. The industry must see to it that next 
winter no factories were closed down and that 
there was no unemployment because of shortage 
of coal. Mr. Shinwell avowed his intention to 
build up the mining industry in collaboration 
with the National Union of Mineworkers ; but, 
he said, the union was not entitled to ask 
from the Government what it was always 
unable to gain from the private owner. 

The forty-hour week was another subject on 
which there was some discussion at the con- 
ference. Mr. Deakin, a member of the T.U.C. 
General Council, moved a resolution urging the 
Government to require employers to negotiate 
the introduction of the forty-hour working 
week with the trade unions concerned, on the 





lines proposed by the T.U.C. in 1945. 





\\ 


dec 
tra 
shu 


line 
fro. 
line 
ené 

' 


str! 
anc 
orij 
wil 
the 
ten 
the 


dey 
yar 
lati 
dor 
me 
ere 
of 

75, 
bal 


con 
at 


inv 
clai 
con 
thi 
mo 
adv 
me! 
disé 
exp 
fact 
Iti 
cok 
200 
silic 
200 


of t 
by 

Che 
the 
effo 
yea 
Fre 
suff 
live 
of 1 
regi 
min 
and 
Ind 
per 
Feb 
the 


the 
to | 


fifty 
twe 
req 
and 
fror 
Lor 
exc! 
exc 
alw 
Ger 
Vv 
ing 
mw 
Fre 
wot 
non 
uni 





I 


y full. 
» The 
leering 
aid to 
reased 
Ses for 
‘S Were 
work, 
rates 
ng and 
men 
stings 
on was 


about 

made 
' joint 
agree. 
sue of 
d from 
er was 
nh em. 
itives, 


pied a 
f the 
ourne- 
6, the 
> past 
mmes 

they 
momy 
ssured 

was 

next 
| after 


nwell, 
o the 
» said, 

and 
ed in 
le by- 
worth 

two 
, 
inical 
g the 
| that 
ether 
l if it 
1 not 
alisa- 
vhat- 
5 be, 
With 
said 
1alise 
ricity 
ry in 


f the 


r Mr. 
Inion 
rter. 
com- 
that 
five 
ould 
have 
next 
that 
tage 
mn. to 
ition 
but, 
ask 
ways 


t on 
con- 
U.C. 
the 
hiate 
king 

the 



















JuNE 14, 1946 


THE ENGINEER 














=_— 


French Engineering News 


(From our French Correspondent) 


Paris, June 7th. 


Following the destruction of Aubrais 
Junction and Orleans terminus, the 8.N.C.F. 
decided to rebuild this section of its system by 
transforming Orleans from a terminus served by 
shuttle from Aubrais into a through route with 
a single station for Orleans and Aubrais. The 
line will serve the new station, about 800 metres 
from the old Orleans station, and two connecting 
lines to the east and west of the present track will 
enable trains to pass from Paris through Orleans 
to Tours and Vierzon. Goods yards will be con- 
structed adjoining the new passenger station, 
and the marshalling yard will be replaced on its 
original site. Extensions and improvements 
will include the lengthening of tracks comprising 
the marshalling unit to 800 metres. Main- 
tenance workshops will be placed at the side of 
the marshalling yard, with a direct branch line 
to the exchange unit. Finally, the locomotive 
depot will be installed near the marshalling 
yard so as to enable steam and electric instal- 
lations to be grouped together. Work so far 
done hasinvolved 25,000cubic metres of embank- 
ment, the laying of 40 kilometres of track, the 
erection of 89 track installations, and the use 
of 80,000 cubic metres of loamy sand and 
75,000 cubic metres of alluvial sand for track 
ballast. 

* * * 

A new coke oven using silica bricks in its 
construction has been built at Pont-&-Vendin, 
at the nationalised coal mines. This plant is 
said to have solved the technical difficulties 
involved in the use of silica bricks. It is also 
claimed that the amount of material used in 
construction is reduced to one-half or even one- 
third. The employment of silica bricks in 
modern furnace construction gives important 
advantages, chiefly because of their high pyro- 
metric resistance, but there are also serious 
disadvantages connected with high and irregular 
expansion. However, the extent of manu- 
facture of silica bricks in France is not great. 
It is estimated that in order to renew the French 
coking plant, it would be necessary to construct 
2000 units as quickly as possible, and that for 
silica construction this would correspond to 
200,000 to 250,000 tons of material. 

* * * 


The agitation for the economic attachment 
of the Saar to France continues. Meetings held 
by official bodies, such as the Industrial 
Chamber of Commerce of the Saar, as well as by 
the general population, have pointed out the 
efforts made by the French during the past 
year, which have been considerable. When the 
French arrived, 80 per cent. of the Saar had 
suffered grave destruction, and the population 
lived in the ruins. Immediately reconstruction 
of the workers’ quarters was started and the 
region’s economy was set in motion again, the 
mines began to be exploited, and the prisoners 
and deportees were replaced by other workers. 
Individual coal output increased from 850 kilos. 
per man-shift in June, 1945, to 1210 kilos. in 
February, 1946, while the number of workers in 
the same period increased from 15,000 to 31,200. 
At the same time, food supply was improved, 
the number of calories being increased from 812 
to 1550 and as much as 3400 for miners. 

Normally the Saar cannot survive more than 
fifty days on its own resources, and to-day 
twenty days is the limit. Six-sevenths of its 


requirements has always had to be imported, |’ 


and most of the food and textile goods came 
from France. In addition, the Saar needs 
Lorraine minerals for its industries, while in 
exchange it offers coal and glasswork. The 
exchanges between the Saar and France were 
always greater than those between the Saar and 
Germany. 

While recognising the dangers in incorporat- 
ing a German population into the French com- 
munity, the benefits of a common Saar and 
French economy are obvious, and the French 
would like the territory to be politically auto- 
nomous, while creating a monetary and customs 


Notes and 


Rail and Road 


Garston Docxs.—The London Midland and 
Scottish Railway has recently issued an illustrated 
booklet on ‘‘ Garston Docks: the Timber Port of 
the West Coast.” It is the first of a series of 
publications to be published regarding L.M.S. ports 
and describes the lay-out, equipment, and general 
activities of the docks. 


UNDERGROUND Raitway For MontTREAL.—The 
City Council of Montreal has recently presented a 
report on the construction of an underground rail- 
way. The report stated, according to The Railway 
Gazette, that an underground system running north 
on St. Lawrence Boulevard from Craig Street, and 
east and west on St. Catherine Street, would cost 
approximately 60,815,000 dollars. The building of 
such a system would give employment, both in 
actual construction and in various plants supplying 
the material, to 8400 men for a period of four 
years. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—The 
fortieth anniversary of the foundation of the Insti- 
tution of Automobile Engineers is to be celebrated 
on Friday, July 5th, at a function to be held in the 
Society of Motor Manufacturers and Traders’ 
building, 148, Piccadilly, W.1. After a buffet 
luncheon, short talks on some of the more famous 
members of the Institution will be given as follows : 
Dr. F. W. Lanchester, by Lieut.-Colonel T. B. 
Browne ; Lord Austin, by Mr. L. P. Lord ; Montague 
Napier, by Major E. G. E. Beaumont; Dr. T. 
Blackwood Murray, by Mr. H. W. Fulton; Sir 
Henry Royce, by Mr. A. G. Elliott ; L. A. Pomeroy, 
by Mr. P. C. Kidner; Dr. H. Ricardo, by Sir Roy 
Fedden ; and Lord Nuffield, by Sir Miles Thomas. 
Attendance at the celebration is to be limited to 
members and their male guests, and early applica- 
tion for tickets should be made to the Secretary, 12, 
Hobart Place, S.W.1. 


Norte British Ramway CENTENARY.—The 
centenary of the opening of the Edinburgh-Berwick 
line, with a branch to Haddington, the first to be 
built by the North British Railway, falls on June 
18th. This railway, which was the first to cross the 


Scottish link which joined two years later with the 
York, Newcastle, and Berwick Railway to complete 
the through East Coast route between the capital 
cities of Edinburgh and London. To mark the 
occasion the London and North-Eastern Railway 
is arranging a public exhibition in the Waverley 
Station, Edinburgh, on June 19th and 20th, which 
will demonstrate the advance made in railway 
development. A collection of the most modern 
locomotives and rolling stock will be on display, 
and as a contrast a locomotive built in 1870 and 
the North British Railway horse-drawn ‘‘ Dandy ” 
coach, first used in 1861, will be on view. A 
centenary history, entitled “The First Railway 
Across the Border,” fully illustrated, is to be 
published. 


Air and Water 


Port oF Lonpon Suippinc.—During the week 
ended June Ist, the number of ships using the Port 
of London was 543, aggregating 524,474 net register 
tons. This figure does not include certain vessels 
trading regularly with coastwise ports. 


AMERICAN AIRCRAFT DELIVERED TO SWEDEN.— 
Two of the six ‘‘ Skymasters ’’ purchased recently 
by the collaborating Swedish air companies, 
Aerotransport and SILA, were delivered during the 
first half of May, and arrived at Stockholm after 
non-stop flights from the United States. The 
flying time was a little over fourteen hours. The 
remaining four aircraft are to be delivered at the 
rate of about one a week. 


L.M.S. Surps.—Prior to the war, the London 
Midland and Scottish Railway had in service fifty- 
four ships, excluding steamers on the English and 
Scottish lakes. At the conclusion of hostilities 
only twenty were available for public service, but 
fifteen have since been derequisitioned, recon- 
ditioned and have returned to the company’s 
service. The vessels which have been put back into 
service comprise three cross-channel passenger 
steamers, four Clyde steamers, and eight vessels 
employed on the Goole-Continental cargo routes. 
Eight L.M.S. ships were lost during the war, whilst 
eleven others are still under requisition, although 
of these it is expected that four additional Clyde 
steamers will become available early this summer, 
and the ‘‘ Princess Maud ”’ (Stranraer-Larne route) 








union with France. 


Border from Scotland into England, was the P 





Memoranda 





G.W.R. CHANNEL IsLanps SERVICE.—The Great 
Western Railway announces the reintroduction, 
after nearly seven years, of its Weymouth to Channel 
Islands passenger steamer service. The service will 
begin on Saturday night, June 15th, and will be 
operated by the s.s. ‘St. Helier,” which has just 
completed an austerity refit after war service. The 
vessel will provide accommodation for 750 
passengers. Three sailings in each direction will be 
provided each week—outwards on Tuesday, Thurs- 
day, and Saturday nights, and from the Channel 
Islands on Tuesday, Thursday, and Saturday 
mornings. Connecting train services on all parts. 
of the G.W.R. system will be provided in con- 
junction with the arrival and departure of steamers. 
London passengers will leave Paddington for 
Weymouth at 9.10 p.m. and are due at Guernsey 
at 7 a.m. and Jersey at 9.30 a.m. the following 
morning. Returning passengers will leave Jersey 
at 7.15 a.m., Guernsey at 9.30 a.m., and are due 
at Paddington at 7.50 p.m. No passports, travel 
identity cards or certificates of accommodation in 
the Channel Islands are required, but passengers 
must hold a sailing ticket—issued without charge— 
in each direction. 


Miscellanea 

THE Late Mr. A. L. Howarp.—We note with 
regret the death, on June 5th, of Mr. Alexander 
Liddon Howard, a leading authority on afforestation 
and the uses of timber. Mr. Howard was in his 
eighty-fourth year. 

Tin ALLOcCATIONS.—The combined Tin Com- 
mittee at Washington has announced the allocation, 
for the first half of 1946, of 9476 tons of tin metal in 
addition tq the 18,300 tons announced in March. 
In general, all the allocations are from United 
Kingdom sources, including Malaya, or Belgian 
sources. Allocations to Latin America are divided 
between United States and United Kingdom 
sources, and for those to the U.S.A. alternative 
sources of supply are China, Belgium, the Nether- 
lands, East Indies, and the United Kingdom. 


SHEFFIELD METALLURGICAL ASSOCIATION.—Re- 
resentations have been made to the Council of 
the Sheffield Metallurgical Association that a useful 
purpose would be served by the formation of a 
group particularly interested in methods of chemical 
analysis involving physical principles. The Develop- 
ment Committee has made some preliminary 
inquiries and a meeting of the Association is to be 
held on Tuesday, June 18th, at 7.30 p.m., to con- 
sider the matter. Representations have also been 
made regarding the formation of a group particu- 
larly interested in refractory materials, and a 
meeting to consider this matter is to be held on 
Friday, June 2lst, at 7.30 p.m. Both meetings 
will take place at 198, West Street, Sheffield, 1. 


THE SaLt GLazED Pipe Inpustry.—The Minister 
of Works has announced the formation of a com- 
mittee, under the chairmanship of Sir Frederick W. 
Leggett, to investigate the organisation of the salt 
glazed pipe industry. In addition to the chairman, 
the committee includes four representatives of 
employers’ and workers’ organisations in the 
industry, Sir Wilfrid Garrett, formerly Chief 
Inspector of Factories; Mr. A. T. Green, Director 
of Research, British Refractories Association ; and 
Mr. A. Haselden, a Production Engineer of the 
Ministry of Supply. The committee’s terms of 
reference are ‘‘to consider and report upon the 
organisation of the salt glazed pipe industry, upon 
measures to increase its efficiency, particularly in 
the saving of labour and fuel, and upon the 
attractiveness of the industry to labour, excluding 
wages and conditions of employment within the 
scope of the negotiating machinery of the industry”. 
RaDaR FoR MERCHANT SuHiPs.—A twenty-seven- 
page booklet, entitled *‘ Radar for Merchant Ships,” 
has been recently published (9d. net) by His 
Majesty’s Stationery Office, on behalf of the 
Ministry of Transport.- The booklet gives an 
up-to-date résumé of the possibilities and limitations 
of shipborne radar as an aid to marine navigation ; 
it includes an illustrated summary of the trials 
carried out last January in H.M.S. ‘‘ Pollux” and 
a discussion of the performance specification 
(framed by the United Kingdom Conference on 
Radio for Marine Transport), with an amendment 
arising out of decisions reached at the recent Inter- 
national Meeting on Radio Aids to Marine Naviga- 
tion, London. This specification prescribes, inter 
alia, the minimum range on which the radar set 
should operate, and stipulates that a performance 
monitor should be included so that the non-technical 
operator can confirm whether the apparatus is 
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functioning correctly. 
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Forthcoming Engagements 





8, ., 


Secretaries of Instituti , &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the 'y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated, 


Association of Austrian Engineers 
Monday, June 24th.—Austrian Centre, 69, Greencroft 
Gardens, N.W.6. ‘“‘ Production of Metals by Dis- 
tillation,’’ Professor Dr. P. H. Gross. 7.30 p.m. 


British Standards Institution 

Tuesday, July 16th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, S.W.1. Annual general 
meeting. 3.30 p.m. 

Diesel Engine Users Association 

Thursday, June 20th.—Summer Visit to Beenham Heath 
Pumping Station, Shurlock Row, near Maiden- 
head. Leave 56, Victoria Street, S.W.1. at 10 a.m. 


Incorporated Municipal Electrical Association 
Monday to Friday, June 24th to 28th.—Jubilee Conven- 
tion at Blackpool. 


Institute of British Foundrymen 


Tuesday, June 18th to 21st.—Grand Hotel, Birmingham. 
Annual Conference. 


Institute of Sewage Purification 


Wednesday, July 3rd to 5th.—Annual Summer Conference 
at Eastbourne. 


Institution of Automobile Engineers 

Saturday, June 22nd.—‘‘ Grally ” at Esso House, Milton 
Hill, near Abingdon, Berks. 2.30 p.m. 

Friday, July 5th.—Society of Motor Manufacturers and 
Traders, 148, Piccadilly, W.1. Fortieth anniversary 
celebrations. 12.45 p.m. 

Institution of Civil Engineers 

Thursday, June 20th.—Great George Street, S.W.1. 
‘The Giving of Evidence Before a Parliamentary 
Committee, in High Court, or Before an Arbitrator,” 
the Right Hon. Lord Macmillan. 5.30 p.m. 

Friday, June 28th.—BIRMINGHAM AND DistrRIcT Asso- 
CIATION: A visit to the reservoirs of the Birming- 
ham Water Department in the Elan Valley. 9 a.m. 


Institution of Electrical Engineers 

To-day, June 14th.—MEASUREMENTsS SECTION: Con- 
naught Rooms, Great Queen Street, W.C.2. Informal 
dinner. 6 p.m. 

Saturday, June 22nd.—N. EasTerN STupEntTs: Visit 
to the electric car sheds of the London and North- 
Eastern Railway at Gosforth, Newcastle-upon-Tyne. 
2.15 p.m. 


Institution of Mechanical Engineers 
Saturday, June 15th.—N. WEsTERN GRapvuAaTES: Visit 
to the Automatic ene Company, Liverpool. 








Saturday, June 29th.—N. WESTERN GRADUATES: Visit 
to A. V. Roe and Co, Ltd., Woodford. 
Saturday, July 6th.—N. Western Grapvates: Visit 


to the works of A. V. Roe and Co., Ltd., Chadderton. 

Friday, July 19th.—S. Wates Brancu: Visit to the 
cable works of Edison Swan Electric Company, Ltd., 
at Lydbrook. 


Institution of Mining Engineers 


Thursday and Friday, June 20th and 21st.—Ro 
Victoria Station Hotel, Sheffield. ll 


Institution of Mining and Metallurgy 
Thursday, June 20th.—Geological Society, Burlington 
House, W.1. “ Sandfilling at Mufulira,” A. C. Turton. 
5 p.m. 


Institution of Production Engineers 
Thursday, June 20th.—WOLVERHAMPTON SECTION: 
County Technical College, Wednesbury. ‘‘ Broach- 
ing Machines, Tools, and Practice,” E. Percy 
Edwards. 6.30 p.m. 


London Association of Engineers 

Wednesday, June 26th.—Visit to James Powell and Sons, 
Ltd., Whitefriars Glass Works, Tudor Road, 
Wealdstone, Middlesex. 6.50 p.m. 

Wednesday, July 17th.—Visit to James Powell and Sons, 

Ltd., Whitefriars Glass eng Tudor Road, 

Wealdstone, Middlesex. 6.50 p 

Saturday, Aug. 24th.—Visit to Kodak, Ltd., Wealdstone, 
Harrow, Middlesex. 3 p.m. 


Manchester Geological and Mining Society 


Tuesday, June 25th.—Visit to the Bickershaw Colliery. 
2 p.m. 


Newcomen Society 


To-day, June 14th—Summer meeting in Watford and 
St. Albans district. 
North of England Institute of Mining and Mechanical 
Engineers 
Saturday, June 15th.—Neville Hall, Newcastle-upon- 
yne. ‘“‘ Dust Suppression in Coal Mines,” T. 
David Jones. 2.30 p.m. 


North-Western Fuel Luncheon Club 


Wednesday, June 19th.—Engineers’ Club, Albert Square, 
Manchester. ‘‘ Operation Pluto,” A. C. Hartley. 


Royal Institution of Great Britain 
To-day, June 14th.—21, Albemarle Street, W.1. ‘“‘ Tor- 
oes: Their Use and Development During the 

ar,” W. W. Davis. 5.15 p.m. 


Sheet and Strip Metal Users’ Teclinical Association 
Friday, July 5th.—Connaught Rooms, Great Queen 
Street, W.C.2. Annual general meeting. Papers, 
‘*Metal Decoration, with Particular Reference to 
Anodic Oxidation,” V. F. Henley ; ‘ Some Aspects 
of the Welding of Stainless Steels,” J. A. McWilliam ; 
“The Electro-Polishing and Pre-Plating of Steel 
Strip,’ W. F. Coxon; “ Phosphating Processes as a 
Pre-Treatment for Metal Finishing,” H. A. Holden ; 
** Some Considerations in the Manipulation of Thin 
Gauge Sheet Metal,’ J. A. Grainger. 10 a.m. 


Sheffield Metallurgical Association 

Tuesday, June 18th.—198, West Street, Sheftield. Meet- 
ing to consider formation of a Physico-Chemical 
Methods of Analysis Group. 7.30 p.m. 

Friday, June 21st.—198, West treet, Sheffield. Meeting 
to consider formation of a Refractories Group. 
7.30 p.m. 

Society of Chemical Industry 

Friday, June 2lst.—MaNncuHEesTER Section: Lecture 

Theatre, Central Library, St. Peter’s Square, Man- 


chester. ‘Molecular Structure and Mechanical 
Properties of High Polymers,”’ Professor H. Mark. 
6.30 p.m. 


Stephenson Locomotive Society 

Saturday, June 15th.—Visit to Stewarts Lane and Nine 
Elms Locomotive Sheds. 2.30 p.m. 

Saturday, June 22nd.—Visit to Doncaster Works and 
Running Shed. 2.30 p.m. 

Saturday, July 6th.—L.N.E.R. Ambulance Room, Leith 
Street, Edinburgh. ‘“‘The 4-4-0 Locomotives of 
the North British i Railway,” J.T. Rutherford. 3 p.m. 








Personal and Business 


Mr. NorMAN GARRAD has been appointed sale 
manager of Sunbeam-Talbot, Ltd. 

Mr. B. C. Tatsot has been appointed to the 
board of the Cargo Fleet Iron Company, Ltd. 

Dr. J. L. M. Morrison has been appointed to 
the Chair of Mechanical Engineering, University of 
Bristol. 

THe Iq@ranic Etxectric Company, Ltd., has 
opened an office at 31, Queen Street, Cardiff (tele- 
phone, Cardiff 1524). 

Dr. C. E. Homer has been appointed to the 
metallurgical staff of the research department of 
Tube Investments, Ltd. 

Mr. R. CatLow has been appointed managing 
director of Exors. of James Mills, Ltd., Bredbury, 
Woodley, near Stockport. 

Mr. RicHarD WatTNEY has been appointed a 
director of Rootes, Ltd., and general manager of the 
Rootes group plant in Australia. 

Mr. N. R. Extiotr has been appointed general 
manager and chief engineer of the London and Home 
Counties Joint Electricity Authority. 

Mr. G. Stuart Woop and Mr. Rawson F. Stagg 
have been appointed local directors of Thos. W. 
Ward, Ltd., Albion Works, Sheffield. 

Mr. E. J. M. Jones, managing director of E. H. 
Jones (Machine Tools), Ltd., has been appointed to 
the board of the Newall Engineering Company, Ltd. 

Mr. W. L. Apa has been appointed chief electrical 
engineer, Department of Railways, New South 
Wales, in succession to Mr. W. H. Myers, who has 
retired. 

CotoneL P. H. Govan has been appointed a 
director of Glynwed Tubes, Ltd., and of its sub- 
sidiaries, the Wednesbury Tube Company, Ltd., and 
Glynn Brothers, Ltd. 

Mr. Horace W. CuarkE has been elected Presi- 
dent of the British Non-Ferrous Metals Federation. 
Mr. W. J. Terry, Mr. W. H. Henman, and Mr. H. E 
Jackson have been elected Vice-Presidents. 
AVIATION DEVELOPMENTS, Ltd., has formed a sub- 
sidiary company in the U.S.A., to be known as 
Aviation Developments Incorporated. Mr. Frank 
Lanes has been appointed president of the new 
company. 

THe Mryistry or Civit AVIATION announces 
the appointment of the following airport managers : 
—Mr. W. H. Kearney, Belfast ; Mr. A. Hutcheson, 
Inverness and Hatston; and Mr. R. A. Hobday, 
Aberdeen (Dyce) and Wick. 

E. H. Jonzs (MacurnE Toots), Ltd., has acquired 
a factory at Halifax, Yorkshire, for the production 
of machine tools. It will be supervised by the 
managing director, Mr. E. J. M. Jones. Mr. G. C. 
Hibbert and Mr. Denis Player have been appointed 
directors of the company. 

Puirties Lamps, Ltd., has acquired a factory at 
Manchester Road, Southport. It is to be used for 
the manufacture of special type machinery con- 
nected with valve and lamp-making processes, 
and will be run by a subsidiary company known as 
Philips Southport Works, Ltd. The directors are 





Reports on German Industry 


Limited numbers of copies of the agg of Intelligence 
Objectives Sub-Committees on German Industry listed 
below can be obtained from H.M. Stationery Office at the 


prices stated, 
No. of Post 
report. Title. free, 
8. d, 
B.I1.0.8.: 
321 ..» «+ Steel Propellor Blade Develop- 
ment at V.D.M., ete 
Aircraft Propellors ... 17 
324 owe ee 6nd Ol Redaers at Porta, near 


+ Minden: Operation of Oil Filter 1 | 
336 + «+ Investigation of Steam Generat- 
ing Plants and Boiler Practice in 

Central Germany 


C.1.08.: 
XXXI-4 Cobaltine Alni-Steel Magnets 
(previously eee oe 
2s., post free 2s. 1d.) .. fais eu BQ 
F.LA.T.: 
65... ... ... Manufacture of Dissolving Pulp 


by the Sulphite and Nitric Acid 

Processes at I.G. Farbenindus- 

trie, Wolfen (previously incor- 

rectly priced Is., post free 1s. 1d.) 1 7 
reports have been withdrawn from publica. 

8. X-13, XI-10, XXVIII-31, XXVI 


The following 
tion —e, L 
2 


C.LO.8.: 
XXXI-62 and Gun 


Artillery Carriage 
Rhein- 


Development by the 
metall- Borsig A.G. 

German Petroleum 
Hamburg district 


XXXII-94 ... 


B.I.0.8.: 

66... ....... Donier Structural Strength Test 
Equipment and Methods... ... 1 § 

153 ... «+. Miscellaneous German Radio and 
Communication Targets... ... 1 7 

205 ... «.» The K.W.I, Fir Eisen Forschung, 
Diisseldorf : The Use of a-aae 
in Stress Measurement : Lg 

207 «+» ss The ‘* Magnetophon ” of AE.G., 
150, Hohenzollern Damm, Ber- 
lin/Grunewald : wagueene Tape 
Recorder ... . 2s 

212 ... «a. Ultra-Sonie Research and De- 
velopment in X-Ray Equip- 
ment: Siemens-Reiniger Werke, 
A.G., Erlangen ... 

275 cco ote | OOD Preservation, with Special 
Reference to the Applications of 
Refrigeration 13 10 

312 .-. «+ German Paper- Making Indust: 10 3 

325 .» «+ Kaiser Wilhelm-Institut Re 
Strémungsforschung Abteilung, 
Reibungsforschung, Berlin : In- 
terrogation of Dr. s G. Vogel- 
ohl: Friction and Lubrication 

esearch . F 

330 ... .. Wirtechaftliche Forschungs g oll- 
shaft m.b.H. (WIFO), Eickeloh 
Installation: Investigation of 
the Installation and Interroga- 
tion of the Personnel : Fuels and 
Lubricanzs Blending Depot... 1 8 


“Industry, 


0 7 








Launches and Trial Trips 


KiTTIWAKE, steamer; built by the Burntisland 
Shipbuilding Company, Ltd., for the British and 
Continental Steamship Company, Ltd.; length 
296ft., breadth 43ft. 3in., depth 28ft. 3in.; gross 
tonnage, 2016. Engines, triple-expansion steam, 
with cylinders 20}in., 34}in., and 57in. bore by 
42in. stroke, supplied by David Rowan and Co., 
Ltd. Trial trip, March 21st. 


HE icin, turbo-electric propelled tanker ; built 
by Swan, Hunter and Wigham Richardson, Ltd., 
for the Anglo-Saxon Petroleum Company, Ltd.; 
length 550ft., breadth 70ft., depth 40ft. 6in.; 
17,860 tons deadweight. B.T.H. turbo-electric 
propelling machinery is to be fitted, the propeller 
shaft being driven by a double-unit synchronous 
type propeller motor operated by two turbo- 
alternator sets; machinery designed to develop 
11,000 S.H.P.; steam supplied by three Babcock 
and Wilcox boilers, working at 450 1b. pressure. 
Launch, April 4th. 








Contracts 


British Ow Enoines (Exprort), Ltd., has 
received an order for six marine propulsion units 
for installation in fishing boats of between 35 and 
55 tons capacity under construction in Iceland. 
The units, which are of 140 and 180 H.P., are of 
Mirrlees manufacture. 


Epcar ALLEN AND Co., Ltd., Sheffield, have 
received a contract valued at £420,000 for two com- 
plete cement plants for China. Each plant com- 
prises a raw crushing plant, raw grinding mill, 
rotary cement kiln, cement mill, packing plant and 
auxiliary items, as well as a complete electricity 





Mr. F. A. Kloppert, Mr. C. F. Cogswell, and Mr. P. 





12.30 p.m. 





Stephenson. 





generating station. Each cement works is designed 
to produce approximately 60,000 tons a year. 
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The Empire Scientific Conference 


‘THE Royal Society’s Empire Scientific Confer- 
ence was formally opened at the Senate House, 
University of London, by His Majesty the King 
on Monday morning last, June 17th. Sir Robert 
Robinson, President of the Royal Society, 
received the King, who was accompanied by Her 
Majesty the Queen. In declaring the Conference 
open, the King expressed the hope that it would 
be the beginning of an era of closer contact in 
scientific affairs within the Empire. There was, 
he said, nothing that could take the place of 
personal contacts, for however clearly a man 
wrote, the spoken word had a directness of 
appeal which could not be achieved by any 
other medium. For six years, the King con- 
tinued, the means of waging war and securing 
peace had filled our minds and occupied our 
days. Our energies had been concentrated for 
the most part upon destroying the power of our 
enemies. Not only had old weapons to be con- 
tinually iraproved, but new ones had to be 
devised, and in this work the scientists had 
played an essential part. Not all the work of 
scientists, however, had destructive ends in 
view, and great advances had been made which 
were Of the highest importance to civilisation in 
times of peace. Emphasising that we now had 
to make good the wastage of the last six years 
and restore our shattered economy, the King 
said that scientific research must play a great 
part in reconstruction. It was therefore gratify- 
ing to note that his Governments in the United 
Kingdom and in the Dominions and India had 
all made provision for increased expenditure 
upon scientific education and research in spite 
of many other calls which they would have to 
meet. We must see to it that the available 
resources, both in money and manpower, were 
efficiently applied. Sir Robert Robinson, in 
expressing loyal devotion to the Society’s Royal 
patron, spoke of the many problems needing 
closer consideration, including the fuller use of 
science for the benefit of mankind, the improve- 
ment of scientific communications, and other 
questions relating to the organisation of science 
within the Empire and the machinery of inter- 
national co-operation. The Conference will 
proceed to Cambridge to-morrow, June 22nd, 
and will move to Oxford on July Ist, returning 
to London for final sessions on July 6th. 


Retirement of L.N.E.R. Chief 
Mechanical Engineer 


Mr. Epwarp ‘TxHompson, M.I. Mech. E., 
chief mechanical engineer of the London and 
North-Eastern Railway since 1941, is to retire 
at the end of this month after a career whiclt has 
included service on the Midland, North-Eastern, 
Great Northern, and London and North- 
Eastern railways. Mr. Thompson, who was 
educated at Marlborough and at Pembroke 
College, Cambridge, took the Mechanical Science 
Tripos in- 1902, and subsequently served with 
Beyer, Peacock and Co., Ltd., and with the 
Midland Railway at Derby under the late Sir 
Cecil Paget, then works manager. In 1905, Mr. 
Thompson joined the staff of the Royal Arsenal, 
Woolwich, leaving a year later to take up a 
position in the running department of the North- 
Eastern Railway. In 1909 he became assistant 
divisional locomotive superintendent of the 
N.E.R. at Gateshead, and in 1912 he was 
appointed carriage and wagon superintendent of 
the Great Northern Railway. Mr. Thompson 
returned to Woolwich Arsenal on war service 
in 1916, and from December of that year until 
early in 1919 was attached to the headquarters 
staff of the Director-General of Transporta- 
tion. He resumed his duties with the 
Great Northern Railway in March, 1919, and 
then returned to the North-Eastern Railway in 
1920 as carriage and wagon works manager at 
York. With the grouping of the railways, he 
was appointed to a similar position for the whole 
of the north-eastern area of the L.N.E.R. Mr. 
Thompson’s next appointment was that of 
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He returned to the north-eastern area, however, 
in 1934, when he became area mechanical engi- 
neer. In 1939 he was appointed mechanical 
engineer, southern area (western section), and 
in 1941 succeeded the late Sir Nigel Gresley 
as chief mechanical engineer of the L.N.E.R. 
Mr. A. H. Peppercorn, M.I. Mech. E., has been 
appointed to succeed Mr. Thompson as chief 
mechanical engineer. He has been assistant 
chief mechanical engineer since 1941. Mr. 
Peppercorn, it may be noted, entered the service 
of the Great Northern Railwa¥ in 1905, and 
was @ premium apprentice at the Doncaster 
works, first under Mr. H. A. Ivatt, and after- 
wards under Mr. (later Sir) Nigel Gresley. 


Electricity Supply Companies’ 
Five-Year Programme 


A RECENT statement by the Public Relations 
Committee of the Electricity Supply Com- 
panies announces a five-year programme as a 
positive alternative to nationalisation, empha- 
sising that the time and energy now being 
expended by the Government, in planning 
State ownership of the supply industry, could 
be used more profitably to foster the immediate 
developments the country so urgently needs. 
The programme contains five pledges to con- 
sumers. First, electricity supplies will be made 
available to 95 per cent. of the premises in the 
companies’ areas. The plans are ready; the 
backbone of cables and overhead lines (about 
40,000 miles) for rural supplies already exists ; 
and the construction of spur lines, upon which 
the extension of supply depends, awaits only 
the release of materials and labour. Secondly, 
prices will be the lowest possible consistent with 
the costs of coal, wages, and materiai. In the 
ten years before the war the companies reduced 
their charges by 54 per cent. for domestic 
supplies and 30 per cent. for power supplies ; 
increases in charges due to the war have not 
exceeded between 5 and 10 per cent., although 
the cost of coal has risen by more than 125 per 
cent. and the cost of materials and labour by 
more than 60 per cent. Thirdly, forms of tariff 
will be standardised, to continue and complete 
a process that had been interrupted by the war. 
Fourthly, the standardisation of voltage will be 
completed ; the companies’ plans are ready and 
the work, which is estimated to cost £22 million, 
should be allowed to start without delay. 
Finally, D.C. for domestic supplies will be 
abolished. For new developments in generation 
and distribution the companies have capital 
commitments involving the outlay of more than 
£150 million in the next five years; no part of 
this vast burden will fall on the British tax- 
payer unless State ownership is introduced. 


The Engineering Industries Association 


At a meeting in London of the Engineering 
Industries Association, on Tuesday, June 18th, 
the President, Viscount Davidson, spoke of the 
anxiety caused to engineers to-day by the 
Government’s decision to nationalise basic 
industries. Engineers were bound to feel, Lord 
Davidson said,- that it was unfortunate that 
experimental risks should be incurred at the 
very moment when they were faced with the 
problems of reconversion from war to peace, 
with Government requests for maximum pro- 
duction, and with the vital-need to re-establish 
the export market. Another fundamental con- 
sideration arising from increasing Government 
control and direction of industry was that, 
wherever authority was given to an individual 
or a department, it was essential that there 
should be a corresponding measure of direct 
responsibility for every decision and action 
taken. Dealing with the cost and supply of 
materials, Lord Davidson said that whatever 
satisfaction might be felt at Ministerial pro- 
nouncements that it was not proposed, at this 
momént, to bring engineering under State 
control, the industry was bound to examine 
very closely the effect of nationalisation on the 
cost of its materials which accounted for nearly 





assistant mechanical engineer, Stratford, in 
1927, becoming mechanical engineer there in 1930. 





needs of industry, Lord Davidson asserted, were 
technical, and to the minds of engineers the 
whole question was not who was to own and 
control, but how much could be produced and 
how soon. Engineers knew that the funda- 
mental laws of efficient production had no 
respect for political theories of any kind, and to 
ignore those laws or to seek to make them fit 
political theories could only result in disaster. 
He hoped that this truth would not be ignored 
in the Government’s nationalisation plans. 


Schedule for British Internal Air Services ° 


In accordance with the undertaking made in 
the House of Commons on. May 21st: by Mr. 
Ivor Thomas, Parliamentary Secretary to the 
Ministry of Civil Aviation, a schedule of the 
internal air services to be operated by the pro- 
posed British European Airways Corporation 
has now been placed in the Library of the 
House of Commons. Some of the services are 
already operating, and others are planned to 
come into operation during the next few 
months as soon as delivery of new aircraft is 
made, and the necessary air and ground 
organisation is ready. When complete, these 
internal air services will provide new and 
regular links between London and other principal 
cities, notably Birmingham, Bradford, Bristol, 
Cardiff, Edinburgh, Exeter, Inverness, Leeds, 
Manchester, Newcastle, Plymouth, and Swansea. 
In addition, cross-country air services will 
operate direct between a number of provincial 
centres, and there will also be services catering 
for Scottish air traffic, and the South Coast, 
Wales and the West of England, and the North- 
East and North-West, including the Isle of Man. 
The proposed schedule of internal air routes also 
includes a number of seasonal services mainly 
to augment those already operating or -to be 
run as regular services from London and other 
centres to the Isle of Wight, and to the 
Channel Isles. Internal services connecting 
with Prestwick, to meet the needs of Trans- 
atlantic traffic using that airport, will also 
be developed. 


Transfer of Short Brothers to Belfast 


Last week Mr. John Wilmot, the Minister of 
Supply, announced that the aircraft manu- 
facturing firm of Short Brothers (Rochester and 
Bedford), Ltd., will be transferred from 
Rochester to Belfast. In taking this decision 
the Government, he said, had been actuated by 
the necessity for the maintenance of the 
development and production of flying-boats 
under the most efficient conditions. During 
recent years, with the increasing size and weight 
of flying-boats, it had become evident that the 
water facilities of the River Medway were 
unsuitable; and the aircraft workshops at 
Rochester were inadequate to modern require- 
ments. The conditions required were, how- 
ever, to be found at the works of Short and 
Harland, of Belfast, a firm in which Short 
Brothers (Rochester and Bedford) has a con- 
trolling interest. By transferring the -head- 
quarters of the firm from Rochester to Belfast 
it has been possible to maintain an experienced 
design team, which is accustomed to the build- 
ing of complete aircraft, and to ensure that 
their work can continue under the most effi- 
cient conditions in a modern factory. In a 
speech delivered to the workpeople at Rochester 
on Wednesday, June 12th, Mr. Arthur Wood- 
burn, the Parliamentary Secretary to the 
Ministry of Supply, explained the reasons for 
the transfer, outlined above. He said that 
some 200 to 300 of the workpeople would be 
offered an opportunity to move to Belfast, 
where the Government of Northern Ireland was 
anxious to co-operate in finding suitable homes. 
An opportunity would also be offered to senior 
apprenticés. The transfer will be spread over 
eighteen months, and as the self-contained 
shops are released one by one new industries 
can be started up. The introduction of a 
number of smaller industries will, it is stated, 
ensure that greater stability of employment 
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CONSTRUCTION OF L’AIGLE DAM 






































FIG. 1—DOWNSTREAM FACE—-MARCH, 1944 FIG. 2—SPILLWAY PARTLY COMPLETED—NOVEMBER, 1944 
FIG. 3—UPSTREAM FACE AND TRANSFORMER STATION—FEBRUARY, 1945 FiG. 4—DOWNSTREAM FACE—-FEBRUARY, 1945 
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L’Aigle Dam, France 


No. I 


N the annual review of civil engineering 

works completed or in progress in 1945, 
which appeared in our issue of January 11th, 
1946, notice was very briefly given to the 
work which is in progress on L’Aigle dam, 
forming part of a large hydro-electric scheme 
for the middle reaches of the River Dordogne, 
France. The article which follows gives a 
more detailed description of the scheme, and 
of the progress made on L’Aigle dam in 
particular. We are indebted to our French 
contemporary, Le Génie Civil, for much of 
the information presented. 

The history of the utilisation of water power 
in France for the large-scale production of 
electricity dates from 1917, when an initial 
broad programme of construction was 
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Fic. 5—-MAP OF DORDOGNE PROJECT 


authorised at a time when an acute shortage 
of coal existed. The speed with which the 
programme was put into effect varied with 
the changing circumstances of the years 
between the wars. By 1934, however, the 
scheme had been brought to completion, in 
stages, by the construction of hydro-electric 
plants such as Kembs, La Truyére, Maréges, 
and others. 

With the advent of the trade depression 
of the ’thirties, it was found that there was 
no outlet for about 4000 million units of the 
installed capacity in the country—about 20 
per cent. of the total installed capacity. [t 
was decided that no further new construction 
would be authorised. The lack of confidence 
shown by this decision is difficult to explain, 
for, in spite of the troubles of the times, con- 
sumption was increasing by about 5 per cent. 
per annum and it would therefore only have 
taken four years to absorb the excess output 
available, without allowing in any way for 
the time factor in building new plant. Thus 
it was not until 1938 that a new programme 


3000 million units per annum was authorised 
under this new scheme, which was planned 
to be completed by 1942. L’Aigle dam and 
power station forms a major part of this 


placed at the toe of the dam, with twin spill- 

ways discharging over the hall reof. . The 
dam has a height of 90 m. and a length along 
the top of 290 m., and at the normal maxi- 
mum level of 342 m. above datum it holds up 
200,000,000 cubic metres of water, all but 
40,000,000 cubic metres of which can be 
utilised on a draw-down to level 311 m. above 
datum. The machinery comprises four 
turbine-driven alternators of 60,000 KVA 
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FiG. 6—-PLAN VIEW OF DAM 


scheme. In deciding to use water power the 
authorities were swayed once again by 
shortage of coal. The difficulties which had 
brought about the coal shortage, however, 
also hampered the rate of construction of the 
dam, with the result that it has yet to be 
completed. It is hoped, however, that 
further unforeseen difficulties will not 
oceur and that a part, at least, of L’Aigle 
works will soon be in commission. 


THe MippLE DorpoGNE HyprRo-ELEcTRIC 





AND TRANSFORMER STATION 


capacity at 80m. head, each served by a 
4-70 m. diameter power conduit. Flood 
water is controlled by tour gates, each 12 m. 
by 12m., two gates serving each spillway. 
A plan of the dam and a cross section through 
its centre line are reproduced in Figs. 6 and 7. 
The general appearance from downstream is 
shown in Fig. 8, reproducing a photograph 
taken in February, 1945. Photographs 
showing work in progress at other dates are 
reproduced in Figs. 1-4. 

The idea of constructing dams of this type 
with spillways discharging over the roof of 





L’Aigle dam is one of four planned or in 
existence across the 
River Dordogne, and 
it forms part of a great 
project for controlling 
the river as it flows 
through a series of 
gorges. An accom- 
panying map, Fig. 5, 
shows the stretch of 
the river affected. The 
dams are named Bort, 
Maréges, L’Aigle, and 
Chastang. Maréges 
dam is already in 
existence, having been 
built under the 1917 
scheme; L’Aigle is in 
an advanced stage of 
construction ; the other 
two are yet to be 
started. The reservoir 
formed by each dam 
will reach upstream 
to the toe of the 
dam above, and when 
all four works have 
been completed the 
combined generating 
capacity will exceed 1300 million kilowatt- 
hours yearly. 
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GENERAL DESCRIPTION OF L’AIGLE PROJECT 


A combined gravity-arch, or semi-arch, 
structure, L’Aigle dam resists the thrust of 
the impounded water in part by arch action 
against the walls of the river gorge and in 





was fully approved. Additional capacity of 








part by its weight. Its machinery hall is 


the machinery hall is still somewhat novel. 
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Fic. 7—CrRoss SECTION OF DAM AND MACHINERY HALL 


Experience has, however, been gained in 
France with another dam, the St. Etienne- 
Cantalés, which has similar flood discharge 
arrangements. It is understood that this 
dam has stood up to three montbs’ con- 
tinuous flood discharge with complete satis- 
faction. By combining the machinery hall 
and spillways into the main structure the cost 
of the whole work is said to be’much reduced. 
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This is particularly so in the case of L’Aigle 
dam, where the river runs in a comparatively 
narrow gorge, with steep and high walls. 
The main advantage, however, is that flood 
water is discharged well away from the toe of 
the dam, thus avoiding erosion at a point 





where it cannot be permitted. We refer 











directly in line with the flow of the river. At 
this spot the Dordogne gorge has a depth of 
some 300 m. The rock walls, sloping at about 
45 deg., and the floor of the gorge, are free 
from serious faults, so much so that pre- 
paratory work consisted of grouting faults 
and fissures with only 120 kilos. of cement per 





Fic. 8—-GENERAL VIEW OF DAM-—FEBRUARY, 1945 


again to certain advantages of this type of 
spillway later in this article. 


DrsianN OF Dam 


As already mentioned, L’Aigle dam is of 
the semi-arch type ; it is consequently con- 
siderably less massive than an equivalent 
gravity dam. The upstream face forms part 
of a vertical cylinder, with a radius of curva- 
ture of 150 m., whilst the downstream face 
at its centre has a slope of 2 to 1, decreasing 
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linear metre drilled, as compared with 
300 kilos. per metre for previous similar work 
on the Maréges dam. 

Surmounting the dam is a roadway 
5-50 m. wide and there are two footways, 
each 1-25 m. wide, cantilevered out from the 
faces of the dam. Across the two spillways 
the roadway is carried on massive girders, 
which also serve to support the flood gate 
thrust. Under the roadway, within the 
thickness of the dam, is a tunnel for the 


pouring, was used for the mass of the struc. 
ture. The proportion of cement in the 
concrete was from 200 kilos. to 225 kilos. 
per cubic metre for the mass, with an 
additional 50 kilos. per cubic metre for 
the upstream face of the dam, so as to 
make this face impervious. Vertical joints, 
radially disposed and spaced about 14m. 
apart, divide the structure; at the upstream 
face of the dam the joints are protected 
against the entry of water by copper 
strips. Other than the tunnel under the road- 
way at the top of the dam, there are no 
galleries, but drainage is effected by slightly 
inclined passages discharging on the down- 
stream face. To secure water-tightness 
between the concrete of the dam and the 
underlying rock a system of cement grouting 
was adopted. , 


SPILLWAYS 


The twin spillways over the dam have 
already been briefly mentioned. They were 
designed to have a combined discharge of up 
to 4000 cubic metres per second. The total 
flood discharge capacity when the flow 
through the turbines and regulating conduits 
is taken into account is more than 4500 cubic 
metres per second, whereas the maximum 
flood recorded, in the year 1866, was only 
2000 cubic metres per second. 

The shape of the spillways is such that the 
water is guided over the roof of the machinery 
hall and is projected upwards and down- 
stream, falling eventually with much 
diminished energy well away from the toe of 
the dam and the foundations of the generating 
hall. The advantages of such an arrange- 
ment are several. First, by terminating the 
spillway well above the foot of the dam an 
economy can be effected in the cost of the 
structure and in its maintenance, for it is at 
the foot of a spillway that erosion is most 
severe. Secondly, erdsion of the river bed is 
kept well away from the toe of the dam, as 
already mentioned. Thirdly, the shape of the 
spillway can be designed to take full advan- 
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SECTION C.D. 


9—DESIGN OF MACHINERY HALL AND SPILLWAYS 





to 1-22 to 1 at a distance of 100 m. from they installation and maintenance of motors con-|tage of the features of the dam site. At 
centre. Great care was taken in choosing] trolling the gates, and for the accommodation | L’Aigle the river is in a precipitous gorge, 
the site to combine economy with safety. | of electrical services. and laterally space is very limited, making 
The situation eventually chosen allowed the} Vibrated concrete of a plastic consistency | spillways of the more usual type difficult to 
arch to react against solid rock walls, the|and with large aggregate (up to 250 mm.),|accommodate. In such a site it is easier to 
machinery hall to be constructed in a narrow| giving a minimum compressive strength of | handle large volumes of water by increasing 
natural dip, and the spillways to discharge! 225 kilos. per square metre one year after! the height of the cross section of dischargé 
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rather than the width; that is to say, to dis- 
charge the water concentrated into a vertical 
film rather than in a horizontal film. In 
order to do this, the shape of the spillways at 
L’Aigle is such that the water is given a 
twist inwards at the top of the spillway, 
which is increased by the spoon shape of the 
lower end of the spillway, so that the dis- 
charge is spread out in the vertical plane. 

Before deciding on the final contours of 
the spillways, the shapes proposed were 
carefully studied with a one-fiftieth scale 
model, so as to ensure that the water would 
flow regularly, without jump, turbulence, or 
vibration, right the way down the spillway. 
The studies included calculation of the 
stresses caused by accidentally opening one 
of the two gates of each spillway without the 
other, and of using only one of the two 
spillways. 


OuTLET WoRKS 


The outlet, or regulating, conduits, two in 
number, were designed for a maximum com- 
bined discharge of 275 cubic metres per 
second under the normal head of water. This 
rate of discharge permits at times of low 
water almost complete release of the im- 
pounded water in about a month. Placed 
one above the other, the conduits discharge 
downstream between the generator hall and 
the right bank of the river. Each conduit is 
of steel, 2-50 m. in diameter and 53 m. long. 
The upstream end, within the dam itself, is 
made from 5 mm. steel sheet, hooped with 
round steel reinforcement bars, the sheet 
forming a water-tight lining. The down- 
stream end, where it emerges from the dam 
and is self-supporting, is made from 15 mm. 
plate. Each conduit is provided with a 
reinforced concrete intake rack and a shutter 
at the upstream end and with a butterfly 
valve connected to a dashpot at the down 
stream end. 

An emergency additional outlet will 
eventually be available in the temporary 
diversion gallery which has been constructed 
to bypass the river flow whilst the dam is 
being built. This channel will be sealed by a 
arrangement which will permit in emergency 
a proportion of its capacity to be brought 
into use by the action of an explosive charge. 


PowER CONDUITS 


Each of the intakes to the four power 
conduits is independent. A trash rack of 
bars spaced so as to give 30 mm. openings is 
provided for each intake and the rack can be 
lifted to the top of the dam for cleaning and 
maintenance. After passing through the 
trash rack the water enters a sump or funnel, 
of which the purpose is to increase the 
velocity in a gradual manner from that of 
still water to that corresponding to the area 
of the power conduit. Shutters are provided 
at the upstream ends of the power conduits 
and 4m. diameter butterfly valves at the 
turbine ends. The conduits are fabricated 
from steel sheet and are 4-70 m. in internal 


Within the mass of the structure the conduit 
is of 5 mm. sheet, and is buried in the con- 
crete with external reinforcing hoops, in 
much the same manner as the outlet pipes 
described above. Where the conduit emerges 
from the dam it is of 28 mm. plate. 

An additional power conduit, 1-80 m. in 
diameter and of similar construction to that 
of the main conduits, feeds an auxiliary 
turbo-generating set. 


DESIGN OF MACHINERY Hatt Roor 


The maximum unsupported span of the 
generator hall roof is 19 m. and its thickness is 





upon after considering the weight of the 
2000 cubic metres of water per second which 
it must be capable of carrying and after 
taking into consideration the measure of pro- 
tection which such a thickness of concrete 
gives against air raid damage. 

This part of the structure of L’Aigle dam 
provided some interesting problems in rein- 
forced concrete construction and design. 
The arrangement adopted (Fig. 9) was to 
suspend the roof shuttering required from 
metal girders, incorporated in the roof design 
and forming part of the main structure. 
Model tests of the load imposed by the spill- 
ways when in full flood indicated that it 
would vary between 16 and 20 tonnes per 
square metre. To support this load the 
reinforcement of the roof would have to be 
very heavy. Consequently it was decided to 
substitute in many cases high-tensile cables 





for reinforcement, as indicated in Fig. 9. 
These cables are used in horizontal and 
vertical directions for the internal spillway 
guide walls, which partially support the down- 
stream end of the roof. Tension was applied 
to the cables by means of hydraulic jacks 
after pouring the concrete. A similar method 
was adopted in order to anchor the roof to 
the dam. Two sets of ten cables provide a 
total pull of 3000 tonnes. These anchorages 
resist the tendency of the water in the spill- 
way to pull the structure away from the dam. 
They also resist torsion of the whole structure 
when only one of the two spillways is in 
operation ; it is interesting to note in this 
connection that the horizontal couple exerted 
by one spillway carrying the full discharge of 
2000 cubic metres per second is computed to 
be 50,000 tonne-metres. 


(To be continued) 











MONG the companies making films in this 

country, M.G.M. British Studios, Ltd., have 
the advantage of operating a long-established in- 
ternational sales organisation, and since they are 
in the happy position of being able to make 
films that are guaranteed general release in 
America and throughout the world, there is no 
need to restrict costs to a level that might result 
in productions falling short of the highest 
present-day standards. 
Looking ahead during the war, M.G.M. 
decided to expand its production schedule 
extensively, and in 1944 acquired some new 
studio buildings at Boreham Wood, Elstree, 
Herts, on a site of about 105 acres. Being at that 
time used for aircraft production, the buildings 
were very incomplete as studios ; construction 
had commenced in 1938, but was stopped by 
the war, when the site was taken over by the 
Government. Some months ago the site was 
released, and now every effort is being made to 
have the studios in action by the latter part of 
1946. Building construction is being carried 
out by Sir Robert McAlpine and Sons, who were 
responsible for the original buildings. Messrs. 
Guy Morgan and Partners, the architects and 
consulting engineers for M.G.M., are being 
advised technically by Mr. Sidney Moore 
(associated with M.G.M. of Culver City), who 
has come to this country to give the British 
technicians the benefit of his long and extensive 
experience of Hollywood practice. 
When completed, these studios will be the 
most modern in Europe, perhaps in the world, 
with a total stage capacity of 80,000 square 
feet, distributed between four studios. At the 
present time three studios are being prepared, 
each containing a stage measuring 100ft. by 
200ft., with 45ft. headroom. In two of the 
studios it will be possible to use the whole area 
of the stage for a set, or to divide the area into 
two separate stages of 8000 square feet and 
12,000 square feet respectively. Thus the total 
stage capacity of the three studios will be 
capable of providing three, four, or five areas to 
meet varying production requirements. Ulti- 
mately a fourth, 20,000 square feet, divisible 
stage will become available, thus providing a 
final studio area of 80,000 square feet and a 
maximum number of seven stages. 


A Variep ELEctTRICAL Loap 


With studios of this magnitude the demand 
for electrical power is considerable. The greater 
part of the electrical load is occasioned by the 
supplies to the studios themselves, where the 
major requirement is for lighting, especially 
as the production programme aims at using 
colour for most of the films, and colour photo- 
graphy needs a lighting intensity of roughly 
three times that required for black and white 
photography. 





3m. This massive construction was decided 


Electrical Power Equipment for New 


British Film Studios 


for the motors and equipment associated with 
the air conditioning plant. To achieve the 
finest photographic results, it is essential that 
the studio atmosphere should be pure and dust- 
free, and in this country every precaution must 
be taken against the entry of fog and mist. 
To this end the intake air is washed and con- 
ditioned, and the air conditioning plants are 
designed on the Plenum system, whereby the 
studio interior is maintained always at a 
pressure slightly higher than that of the outside 
atmosphere; hence there is a permanent 
leakage of air from the studio at a pressure 
which prevents the ingress of the ambient air. 
To guard against delays arising as the result of 
the accidental ingress of fog, extractors are 
available to restore rapidly the requisite internal 
atmospheric conditions. The studios also 
make use of special effects machines, such as 
the huge fans developing artificial wind, the 
pumping plant required for producing rain, and 
the special lighting equipment to produce 
lightning effects. All these machines are 
operated electrically. 

For building the sets, and constructing 
mechanical and electrical devices essential to 
production, well-equipped workshops are being 
provided. There will be a carpenters’ shop, 
responsible for a high percentage of the set 
construction work, and a machine shop, pri- 
marily concerned with the production of the 
variety of mechanical contrivances needed for 
special cinematic effects, but also engaged in 
general studio and equipment maintenance. 
Both these shops will contain modern electrically 
driven machinery, the whole installation being 
designed to meet urgent production require- 
ments with the utmost speed. 

Power is required for the electrical machinery 
in the pattern shop, where the plaster work is 
carried out, and for the wardrobe, which uses 
electric sewing machines, clothes cleaning 
machines, and a large number of pressing irons. 
The make-up department employs a large 
number of hair dryers, tongs, and, in fact, all 
the elaborate electrical equipment of an expen- 
sive coiffure establishment. In the “still” 
photographic studios, which turn out a vast 
number of prints, often at short notice, elec- 
tricity is used for such apparatus as guillotines, 
rotary copiers, and mercury vapour lamps. 


Tue Power DISTRIBUTION SCHEME 


The electrical power requirements for the 
studios and ancillary buildings briefly men- 
tioned above are to be met by providing a low- 
voltage A.C. supply for general power and 
lighting, and a low-voltage D.C. supply for stage 
lighting and equipment. Incoming supply is 
received from the North Metropolitan Electric 
Supply Company’s 11-kV system, and for 
general power and lighting is stepped down to 





Another important use of electrical power is 


400/220 volts by two 500-kVA transformers. 
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These transformers, and associated switchgear, 
were already installed when work on the studios 
was recommenced, and were in use throughout 
the war for the aircraft production plant 
operating on the site. 

For the D.C, supply to the studios, a com- 
prehensive scheme involving transformers, high- 
voltage switchgear, motor generators, low- 
voltage switchgear, and a specially designed 
aluminium bar distribution network is required. 
The work is being carried out by Crompton 
Parkinson, Ltd., London, which, with its 
associate, the British Electric Transformer 
Company, Ltd., is supplying the equipment. 

Three B.E.T. 1600-kVA, three-phase trans- 
formers are being provided for stepping down 
the incoming 11-kV supply to 3-3 kV for the 
input to A.C./D.C. motor generator sets. The 
transformers will be of the ““ ON * outdoor type, 
connected delta/star ; they will be mounted on 
anti-vibration pads to reduee transmitted 
noise and will be fitted with off-circuit tapping 
switch, conservator, double-float Buchholz 
relay, silica-gel breather, and 6in. dial safe-load 
indicator. For controlling the 3-3-kV side 
of the transfogmers and the A.C. motors 
Crompton Parkinson is supplying a nine- 
unit, 3.3-kV, air insulated, horizontal draw-out, 
truck type cubicle switchboard, having a 
certified breaking capacity of 75 MVA. The 
transformer circuit breakers are to be manually 
operated, but the motor feeder breakers will be 
solenoid closed. Rectifier equipment for solenoid 
operation is being installed, together with a 
30-volt tripping battery. 

For A.C. solidus D.C. conversion six Cromp- 
ton Parkinson motor generator sets will be 
installed in a sub-station, each set comprising 
a 3-3-kV auto-synchronous motor driving two 
250-kW, 120-volt D.C. generators, giving a 
joint. output of 500 kW, 240 volts, three-wire 
D.C. The three machines will be directly 
coupled, with the motor in the centre, on a 
common, bed-plate. 

The auto-synchronous motors will be designed 
to operate at unity power factor at all loads 
from no load to full load, with fully automatic 
control. The transformers and motor generators 
are designed. for the overloads permitted by the 
relevant, British Standard Specification ; but, 
in, addition, to meet special demands, they will 
be capable of carrying 100 per cent. overload 
for fifteen. minutes under certain conditions. 

A D.C. supply is essential because the greater 
part of the set illumination (particularly when 
making colour films) is derived from arc lamps 
which are required to function silently and 
without. variations of light intensity. Arc 
lamaps are very sensitive to a ripple in the 
supply, causing them to develop a hum, which 
would be highly objectionable, as it would be 
readily picked up by the microphones on the 
set; hence the generators are being specially 
designed for the minimum ripple. In addition, 
a smoothing system of laminated chokes and 
condensers will be installed in the outgoing 
D;C. feeders. These methods of minimising 
ripple will obviate the use of the costly and 
cumbersome portable chokes used hitherto in 
most of the studios throughout the world: An 
elaborate twenty-panel D.C. switchboard: will 
control the output from the generators and’ the 
outgoing feeders to the studios. 


ALUMINIUM FEEDERS AND DISTRIBUTION 
Marns 


The outgoing three-wire feeders are to be 
carried overhead to the studios, and'an interest- 
ing, feature is the use-of aluminium bar, which 
lessens the weight to be supported’ and is 
economical. Inside the sub-station the con- 
ductors. will be supported from the ceiling and 
will pass to the studios mounted between the 
roof truss members of a covered way. There 
will be three 240/120-volt feeders. to a studio, 
and each will supply a separate distribution 
main made up of aluminium bars mounted: at 
high level on brackets fixed to the grid steel- 
work above the stage. 

Two of these circuits will Have a capacity of 
15,000 amperes each, thus providing a total 
capacity of 30,000 amperes for general stage 
lighting, This arrangement is required because 
three of the four stages will be capable of sub- 


Furthermore, the feeders are to be designed 
with a view to extensions for future stages. 
Each studio distribution main will encircle the 
entire stage to feed eight distribution centres at 
various points of the stage. At each distribu- 
tion centre there will be a three-wire switch- 
board made up of a main 2000-ampere air 
circuit breaker, four 400-ampere air circuit 
breakers, and three 400-ampere contactors con- 
trolling sub-feeders, together with two 30- 
ampere air circuit breakers for low-current 
supply. The 400-ampere contactors are remote 
controlled from a portable panel on the stage 
floor, for the purpose of obtaining blackouts 
and other effects. 

The third stage circuit—quite separate from 
the two described above—will have a capa- 
city of 4000 amperes, and is to be used for 
“special effects” supply, such as lightning 
and dimming and for apparatus requiring 
special voltages. This eireuit will be separately 
supplied from one of the generators, through an 
independent set of bus-bars, to which a generator 
can be connected by means of a change-over 
switch. The generator field will be remote con- 
trolled from the stage to enable the voltage on 
the circuit to be lowered for dimming shots. 
It will also be used for special effects where the 
large amount of current required might inter- 
fere with other shooting activities or when 
lower or higher voltages are needed. 

A substantial perforated sheet metal cover 
will be fitted for mechanical protection of the 
aluminium bar mains. Expansion links con- 
sisting of foliated aluminium will be provided 
where necessary, to avoid any undue stress or 
distortion arising from expansion caused by 
the heating of conductors. The whole of the 
sub-station and distribution equipment has 
been designed to meet the power requirements 
of the studios where production arrangements 
may necessitate the plant being heavily loaded 
for many hours a day. 








Newcomen Society Summer 
Meeting 


ALTHOUGH the Newcomen Society has got 
back to its pre-war two-day meeting, difficulties 
of accommodation still acted as a brake on any 
ambitious programme for its incursion into 
West Hertfordshire, where the meeting took 
place on: Thursday and’ Friday, June 13th and 
14th. This meeting went to prove that almost 
any part of this country is fruitful from the 
industrial aspect if carefully ransacked. 
Starting on Thursday morning by coach to 
Watford from the Institution of Mechanical 
Engineers, Storey’s Gate, the first visit was to 
the Watford Engineering Works, Ltd., where the 
party was welcomed by Mr. Leslie N. Burt, 
M.I. Mech. E., and Mr. John Paramor, M.I. 
Mech. E , directors. The works were founded 
in 1827 by George Tidcombe, an assistant of 
Bryan Donkin I, and were removed to the 
present site in 1834. It is the existence of a 
long-established industry of paper-making in 
this district that explains the foundation of the 
works which have since been continuously 
devoted 'to such plant. Firms are on their books 
that were there ninety years ago. Some of the 
early drawings were first seen and then a tour 
of the works under the guidance of the directors 
followed. The milling of pulp strainer plates in 
bronze and: stainless steel; both. circular and 
flat, excited great admiration. It was with 
regret that’ so mueh of interest. had to be passed 
over. 

An early lunch in Watford enabled the party 
to arrive promptly at the works of J.. Davies 
and Bailey, Ltd., Hemel Hempstead, agricul- 
tural engineers, established circa 1845, when the 
district was purely country. The party was met 
by Mr. Joseph Bailey. The great attraction 
proved to be a beam engine—no outdoor meet- 
ing of the Society is. voted complete without 
seeing one—a: beautifully: proportioned Woolf 
compound made about 1860 by “John and 
Edward Hall, Steam Engine Manufacturers, 
Dartford, Kent,” one of the 350-odd similar 
engines made by that: firm: ‘The cylinders are 
16in. and Qin. diameter by 30in. stroke, the 





sure is 45 lb. and the revolutions 38 per minute, 
It still drives the shops, but, alas, is doomed by 
its rival the electric motor. The other attrac. 
tion was a belt-driven helve hammer in the 
smith’s shop. ; 

The coach then took the party to Garston, 
the principal venue of the day, to visit the 
Building Research Station of the Department of 
Scientific and Industrial Research, by the kind 
invitation of the Director, Dr. F. M. Lea. Con- 
ducted in groups by Mr. Cowper, Dr. N. Davey, 
Mr. Mitchell, and Mr. Day, interest centred 
largely on the preparation and testing of 
materials, fabricated houses, sound and fire. 
proofing, and deflection of structures. The 
results assembled in a repository afforded a 
bird’s-eye view of the activities of the Station. 
During the tour, a welcome tea was served, and 
shortly after five o’clock the coach brought 
members back to town. 

Friday, June hth, starting as on the previous 
day, was devoted to St. Albans and its vicinity. 
The first call was to Moor Mill, Colney Street, a 
site dating from the twelfth century, to see two 
undershot water wheels, one 14ft. diameter 
by 9ft. wide and the other 10ft. diameter 
by 6ft. wide, driving grist stones. Next, 
a@ small party visited the works of Messrs. 
Thomas Mereer and Co., Eywood Lane, St. 
Albans, by kind permission of Mr. T. Mercer, 
of the third generation of a firm established in 
Hatton Garden in 1858. Chronometer and 
scientific. instrument making, gear cutting, and 
precision work of all kinds so engrossed the 
attention of the party that they lost sight of 
time. The remainder of the party visited the 
site of Verulamium, now happily vested in the 
City of St. Albans, to see the spectacular results 
of the excavations carried out in 1930-40, both 
in the field, shown by Dr. Davey, and preserved 
in the Museum by the able curator, Mrs. 
Williams. From the technical side, e.g., water 
supply and drainage, little has yet been eluci- 
dated, but the construction of the walls and 
ditch of the city, now scheduled as an Ancient 
Monument, engaged close attention. A visit 
was also made to the Abbey Church of St. 
Albans. 

In the evening members and guests dined 
together in Watford. The President, Mr. 8. B. 
Hamilton, M.Se., M.I. Struct. E., gave a short 
talk on the industries of the county, and Mr. 
Burt gave a paper on ‘‘ Watford and Paper- 
Making,” adding details about George Tidcombe 
and the introduction of the continuous paper- 
making machine in this district. 

The weather during both days was fair and 
sunny, as is so usual with Newcomen meetings, 
and added greatly to the pleasure of the visits. 








“ Range” at Table Bay Harbour 


EXPERIMENTS conducted at Table Bay 
harbour have produced evidence that certain 
types of sea waves entering the bay are prob- 
ably responsible for the “‘ range’ action that 
oceasionally troubles ships lying in dock. 
Investigations on range action in Table Bay 
harbour, with the object of establishing the 
cause of the phenomenon and devising 
ways and means of counteracting its effects 
have been continuous. The large-scale engi- 
neering model of the bay and docks, in which 
‘““range” is reproduced for the purpose of 
studying its action under varying conditions, 
has been improved by the installation of appa-* 
ratus for measuring water movement by modi- 
fication of the speed control of the paddles 
provided for the simulation of waves and by the 
provision of. miniature ships. With a view to 
diseovering the origin of certain types of incom- 
ing sea waves of long periodicity, which. appear 
to set up range oscillation, steps have been taken 
to establish whether there is any connection 
between occurrences of range and meteorological 
disturbances at sea, and’ the results indicate 
that this explanation is probable. From 
examination of barometric records, the theory 
has been evolved that range originates from air 
waves set up by a frontal depression travelling 
across the South Atlantic. These air waves, it 
would appear, induce the formation: of long- 








diyision. and will therefore be available for 
shooting two colour sets at the same time. 





valves being-driven:by-acam. The steam:pres- 





‘period: sea waves. 
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A Universal System 
Construction 


HEN manufacturers are engaged upon 

short run, prototype, or batch production, 
it is generally a difficult question to decide 
whether it will be economic to make jigs and 
fixtures or adopt individual marking-out and 
machining for each item. By using jigs semi- 
or unskilled labour may be used on production, 
but when the demand for parts is restricted the 
cost of special tooling is often out of all pro- 
portion. On the other hand, if jigs are not 
used, labour having a much higher degree of 
skill is required in order to avoid excessive 
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Fic. 1—-GrRoup OF ‘STOP’? ELEMENTS 


scrap and obtain the consistent degree of 
accuracy essential for interchangeability. Even 
if it is considered desirable to make permanent 
jigs and fixtures, once the main job is finished, 
these costly tools usually remain in stock as an 
expensive overhead and in time become a diffi- 
cult storage problem. In order to overcome 
these difficulties, Wharton and Olding, Ltd., 
50-52 Tewin Road, Welwyn Garden City, 
Herts, have developed a system of jig and 
fixture design and manufacture on lines which 
are a definite departure from existing practice. 
It is claimed that the system gives to the small- 
bateh producer the same facilities as the large 
manufacturer working on a quantity production 
basis. 

By this new method of construction, jigs 
and fixtures are built up from a series of standard 
elements, made to precision limits, each of 
which is designed to perform some definite 
function within the jig structure. The parts are 
machined to very close limits and their various 
features have definite known dimensional rela- 
tionships to one another. This feature permits 
assembly of jigs or fixtures having definite and 
known locations, which can be relied upon with- 
out resort to extensive supplementary gauging. 
Each standard element is made in a range of 
sizes and can be used alone or built up accord- 
ing to the general proportions of the product to 
be machined. Fixtures are built up on standard 
sub-bases in various forms and sizes, the most 
common of which is a rectangular plate having 
tee slots running longitudinally at precisely 
pitched centres and secondary transverse slots 
towards each end. These bases also have tee 
slots along their edges for the purpose of attach- 
ing elements or effecting local extensions. The 
illustrations overleaf show sub-bases upon 
which elements have been built to form typical 
fixtures for machining components. 

A jig or fixture is intended to locate a com- 


of Jig and Fixture 


bore which may have been previously machined, 
and to hold it rigidly during the machining 
operation. To meet these conditions, two 
standard units, called ‘‘stop”’ elements and 
height ’’ elements, are used. , 

The stop element provides the means of 
taking the thrust of the cut, and becomes the 
framework of the jig, and the height element 
provides definite location, ‘and, if required, 
setting faces for the cutting tool. 

Stop elements, a group of which is shown in 
Fig. 1, are located on the jig base by means of 
tenons on their lower face, whilst a tenon slot 
is machined in the upper face for the purpose of 
locating superimposed elements. They are 
attached to the base by high-tensile tee bolts, 
which pass through their centres. The thicker 
elements are counterbored to receive a high- 
tensile nut, which is tightened by a special 
spring-loaded ratchet spanner. The object of 
this locking means is to prevent interference 
by the machine operator. 
In the sides of these elements are accurately 
located and machined tee slots. On two 
adjacent sides these slots run vertically, being 
centrally disposed, whilst on the remaining 
sides they run horizontally, and at definite and 
precise distances from the base of the elements 
and to each other. Stop elements may have 
one, two, three, or more horizontal tee slots, 
but in whatever way they are built up into 
columns, the relationship of the slots in one 
element in the column to those in another can 
be accurately maintained. The stop elements 
are not expressly designed to provide height 
locations, but by the introduction of elements 
of from 0-500in. to 0-900in. deep may be used 
as locations for open dimensions in increments 
of 0-100in. Some types of stop elements have 
their tenons and tenon slots at right angles, for 
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FIG. 2—GROUP OF SQUARE ‘HEIGHT’ 
ELEMENTS 


the purpose of rearranging the relationship of 
the vertical or horizontal tee slots to the base, 
whilst others have adjustable tenons at the 
base or fixed tenons of specific dimensions to 
provide interchangeability between one range 
of elements and another on the same base. As 
will be obvious, the relationship of any element 
or column of elements to the base is positive 
in one direction only, due to the fit of the tenons. 
In order to obtain complete interlocking, 
special tenons are provided which, when 
assembled at the junctions in the vertical tee 
slots, provide a positive location in w direction 
in line with the slots in the base. The slots 
in the faces of the stop elements are for the 
attachment of other elements described later, 
which when provided with tenons or tenon 
slots take up definite positions in re- 
lation to the base or to any other combination 






When fixtures are required to take increased 
thrust reactions, either from the force of the 
cutting tool or increased holding pressures, a 
series of thrust stop elements may be used. 
These elements, which have fixed tenons on 
their bases, are drilled for bolting to the jig 
base and for attachment to the elements they 
support. They forma buttress or the equivalent 
of a web reinforcement when bolted to a stop 
element. 

Three designs of “ height” elements are pro- 
vided. Their use depends upon the type of 
location required and the space available for 
their inclusion in the jig. They are made in 
square, rectangular, and circular forms. A 
common range of sizes exists between the 
various forms, but in the case of the square 
and rectangular designs, tenon slots are pro- 
vided in the upper and lower faces to which 
loose tenons may be fitted for positively locating 
them to the base or other elements. The 





FIG. 3—SMALL DRILL JIG 


smallest height element is 0-100in. in thickness 
and in order to obtain height of any definite 
dimension, adjustable square and rectangular 
units, with vernier setting, giving variation of 
plus and minus 0-050in., are supplied. 

The square form of variable height element, 
Fig. 2, consists of upper and lower details, 
which are capable of being moved relatively to 
one another in direction, and are restricted from 
turning in the horizontal plane by four dowels. 
Fitted into these details are two cams, each 
having three cam faces. One cam is fixed 
rigidly to the lower detail, whilst that in the 
upper detail is adjustable by a rotary movement. 
Rotation of the upper cam moves it up or down 
the inclined planes of the lower fixed cam to 
raise or lower the upper half of the element. 
The rectangular variable height element con- 
sists of two details, one slideable on the other 
on an inclined plane. 

Reference has been made to a variety of 
sub-bases for the erection of elements. Apart 
from base plates, they consist of circular tables, 
tilting tables, angle plates, cubes, and face 
plates for turning. In all of them the principal 
feature is the accurate displacement of the tee 
slots, both longitudinal and transverse, in the 
face and edges to suit the particular range of 
elements for which they have been designed. 
The elements described cover the essential 
features of any jig or fixture, and, together with 
the standardised ranges of tee bolts, nuts, set 
pins, studs, &c., enable simple lay-outs, such 
as are illustrated, to be built. 

The range of sizes of the various elements 
have been named “large,” ‘“‘ medium,” and 
‘* small,” and each range takes its size from the 
section of the stop elements :—Large, 3in. by 
3in.; medium, 2in. by 2in.; and small, 1}in. by 
ljin. These sizes are considered ample to cover 
a very wide range of components, and are all 
interchangeable one with another in any one 
lay-out. This interchangeability increases the 
scope of the system considerably. 

A number of standard subsidiary components 
are provided for use in conjunction with the 
elements. They include plain and goose 


neck clamps, quick-setting and toggle clamps, 








ponent in relation to some particular face or 





of elements they carry. 


swing-over elamps, parallel and pillar jacks, 
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bush holders, &c., in varying lengths and sizes, 
all specially designed and adapted to the main 
elements of the system. Long-angle straps are 
provided for the purpose of bracing stop 
elements together. Along the vertical portion 
of each angle strap is a tenon which locates in 
the horizontal tee slots of the stop elements to 
which it is fixed by means of bolts. In the 
upper face of the horizontal portion of the 
strap a long tenon slot is machined for the 
purpose of mounting and locating other 
elements. Angle straps may also be used to 
join together two or more sub-bases to build 
up a composite jig requiring a base outside the 
normal range. When angular setting faces are 
required on a jig or fixture, stop elements which 
can be rotated in a horizontal plane may be 
used singly or in pairs. Angular height elements 





Fic. 4—FORK MILLING FIXTURE 


plaster model or blank of the component to be 
machined. A skilled toolmaker familiar with 
the various components, after a little practice, 
can assemble an efficient and accurate working 
fixture of the most complicated nature in a 
relatively short period. In order to assist users 
of the equipment, the makers have inaugurated 
an advisory service on rather unusual but very 
comprehensive lines. If a blank or a mould of 
a component is sent to them, a jig or fixture 
suitable for the machining operation to be per- 
formed is built up round it with standard 
elements. Each element is clearly numbered, 


and the jig is then photographed from sides, 
ends, or top as necessary. The photographs are 
then mounted with an adjacent component 
sheet on which the elements and their part 
numbers are listed in the order of assembly. 











Fic. 6—-HOUSING BEARING FIXTURE UNLOADED 


are supplied having their tenon slots set either 
right or left hand at 30 deg., 45 deg., or 60 deg. 
For particularly fine settings a sine bar is used, 
either in the base or sides of the stop elements, 
in the slots of which a tenon in its base is 
designed to fit. 

A number of other subsidiary units are 
supplied, but from the brief list given above, 
it will be appreciated that no essential features 
of jig and fixture design have been overlooked 
and the universal claim made for the system is 
not unjustified. The stop and height elements, 
tenons, vee blocks, and other units exposed to 
wear are of case-hardened mild steel, whilst face 
plates, angle straps, bolts, jacks, adaptors, 
drill slides, bush holders, clamps, &c., are made 
of high-tensile steel. 

At a recent demonstration of the new system 
it was made very obvious that after a little 
experience jigs and fixtures can be built up at a 





surprising speed with the assistance of a 








These working sheets may not only be used for 
drawing the requisite elements from the stores 
and building the jig, but can be retained for 
use in case the jig is required at a later date, 
after the elements have been broken down for 
re-use in subsequent assemblies. 

In order to protect the various elements during 
operation, and to facilitate the removal of swarf 
and coolant, an adhesive covering is used. It 
consists of a rubber base moulded with fibre 
in sheet form, and it adheres to the metal 
surfaces at a temperature slightly above that of 
the hand. When the jig is stripped down, the 
protective layer may be removed for further 
use. It has been omitted on the fixtures shown 
in the accompanying engravings in order that 
their full details may be clearly seen. 

No suggestion is made that the new method of 
jig and fixture construction should replace 
permanent tools, but, used properly, it can do 






and prototype production, where consistent 
accuracy is required. Much time can be saved 
by adopting jigs so built when rapid temporary 
tooling is required for a new mass production 
line or when modifications to existing permanent 
fixtures necessitate their withdrawal from the 
production line. As a supplementary equip. 
ment for the design department, the system 
offers many possibilities, by reason of its 
adaptability in accommodating awkward forms, 
When it is needed to tool up for new com- 
ponents, trial rigs can be cheaply and easily 
assembled and modified until a satisfactory 
design is reached, and then the lay-out of a 
permanent jig can be based upon those conclu- 
sions which are known and tried. Such pre- 
manent fixtures based upon known and tried 








much to solve the tooling problems of short-run 


practice, are far less likely to require the sub. 





MILLING FIXTURE 





FIG, 7—HOUSING BEARING FIXTURE LOADED 


sequent modifications which are sometimes 
necessary for tools designed for unfamiliar new 
types of components. 








G.W.R. Buys Historic Locomotive.—The Great 
Western Railway Company has purchased from the 
Wantage Tramway Company what was the oldest 
British locomotive in service until its retirement 
at the end of last year. This locomotive, entitled 
‘** Jane,” was built in 1857 by a London firm 
for a private railway, subsequently doing shunting 
duties for fifteen years at the L.N.W.R. Crewe 
works, until it was bought by the Wantage 
Tramway Company in 1878. The Wantage 
Tramway—the first steam tramway in _ this 
country—operated a passenger service over its 
24 miles system until July, 1925, but goods were 
carried until the end of last year. The G.W.R. has 
sent the locomotive to the Swindon works for clean- 
ing and overhaul, and proposes later to place it on a 
station platform, probably in the Wantage district. 











e 


By 


deg 
be « 
eng 
forr 
deg 
min 
coil 
pro 
san 
ass¢ 
sho 
and 


equi 
opel 


raise 
elec 
app) 
One 
whi 
bein 
loss. 
med 
higt 
and 
inst 
to bk 
aute 
the 











JUNE 21, 1946 


THE ENGINEER 





563 











The Electrical Engineering 
Aspect of Degaussing* 


By I. 8S. FRASER, B.Se., A.M.LE.E., A. A. READ, 
and B. E. VIEYRA, B.Sc., A.M.LE.E.t 


Tue electrical engineering aspect of coil 
degaussing, or D.G., as it was soon called, may 
be considered as the translation into practical 
engineering terms of the magnetic requirements 
formulated by the scientist to give the required 
degree of safety to the ship against magnetic 
mines. It involves the design of suitable D.G. 
coils, control equipment and ancillary gear to 
provide the specified magnetic effect and at the 
same time to withstand the arduous conditions 












a number of single-core T.R.S. cables, taped 
together, sewn up in bitumen-treated hessian 
or canvas strips, and laid in the scuppers. 
A single coil of this type, designated the ‘‘M ” 
(main) coil was fitted round the ship and was 
energised from the ship’s electrical supply to 
achieve compensation of the ship’s vertical 
magnetisation (V.M.). The current was adjusted 
to give the required magnetic compensation 
after testing on a D.G. range, and changes in 
latitude were allowed for by switching in or out 
parallel components of the coil, or by the 
reversal of turns in the supply junction box. 
This type of installation was prone to damage 
and liable to electrical failure, and was regarded 
only as a temporary expedient to provide some 
measure of protection for as many ships as 





to three; in addition to the ““M” coil, “F”’ 
(forecastle) and ‘‘Q”’ (quarterdeck) coils were 
installed. ft 

The weight of copper in the three D.G. coils 
of a typical aircraft carrier was 18 tons, while 
the added weight of the fixings and channel 
rubber bedding increased the total to about 
23 tons. 


Power SUPPLY AND CURRENT REGULATION 


Heavy-current low-voltage motor generator 
sets were used to supply the copper strip D.G. 
coils, and the terminal voltage was standardised 
generally at 10 volts. The generator out- 
puts varied from 2,400 amperes for aircraft 
carriers to 400 amperes for destroyers and 
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Fic. 1—Diagram of Connections for “‘ Permanent and Induced’’ System of Degaussing 


equipment had to be robust and simple to 
operate. 

Although the introduction of D.G. did not 
raise any fundamentally new problems in 
electrical engineering, a number of interesting 
applications of a special nature were involved. 
One of these was the unorthodox manner in 
which electric cable was employed. Instead of 
being used to transmit power with a minimum 
loss, the D.G. cable was employed as a loading 
medium. This enabled the cable to be run at 
high current rating regardless of voltage drop, 
and thus helped to keep the weight of the 
installation down, Interesting features are also 
to be found in the gear designed to achieve the 
automatic control of course correction, one of 
the later refinements. 


Earty TEMPORARY SYSTEMS 


The first D.G. coils to be fitted came to be 
known as “‘ sausage coils,’ for they comprised 





* Abstracts from a paper (one of a symposium of 
papers on Degaussing) read before the Institution of 
Electrical Engineers, London, on April 5th, 1946. 





t Electrical Engineering Department, Admiralty. 


tion of single-core T.R.S. cable totalled more 
than 53,000 miles at an average rate of 1,000 
miles per week. 


PERMANENT SystTEMs Usine ExTERNAL COPPER 
Strip 


Meanwhile work was proceeding on the 
evolution of a. more permanent type of D.G. 
system, which took the form of @ single turn 
of copper strip fitted externally around the 
hull just below the upper deck. Copper strip 
D.G. coils were first installed in warships early 
in 1940, and external coils were adopted because, 
at that time, it was generally considered that 
excessive screening would result from the use 
of internally-fitted coils. The section of the 
copper strip used varied from ¥ by l}in. for 
destroyers and sloops up to jin. by 6%in. for 
aircraft carriers. The copper strip was rated 
for a maximum current corresponding to a 
temperature rise of 54 deg. Fah., allowing for 
the fact that one side of the strip was bedded in 
rubber channelling. As knowledge increased 





the number of D.G. coils fitted was increased 


controlled motor-driven reversible potentio- 
meter-type field regulators. | Push-button 
control was provided for the regulator operating 
motor, and the motor generators, starters and 
field regulators were installed in a convenient 
position near the associated D.G. coils. Emer- 
gency hand control was provided on the field 
regulators themselves. Alternative power 
supplies from each side of the ship’s ring main 
were provided for the motors of the sets. To 
indicate the D.G. current, centre-zero ampere- 
turn meters were fitted. 

External copper: strip D.G. coils were 
installed in a large number of warships of all 
sizes, but experience at sea indicated that the 
strip was liable to damage by heavy seas, 
contact with quays, &c. The experience of 
H.M.S. “ Illustrious ’? may be cited to indicate 
the severity of the conditions sometimes 
encountered. During a voyage across ‘the 
Atlantic in bad weather, large sections of the 
copper strip D.G. coil fitted on the outside of 





t These matters were discussed by W, C. Potts in his 
paper “‘ The Magnetic Field of a * and its Neutral- 
isation by Coil Degaussing.”’ (I.E.E.) 
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the hull some 16ft. above the normal waterline 
were torn off by the heavy seas. 


IntrerNAL Com Low-voLtTaGe SysStTEM 


About this time experiments showed that 
no serious magnetic disadvantages resulted 
from internally-fitted coils, and an internal 
system was adopted. Although this had many 
advantages from the point of view of the life of 
the D.G. coil, very considerable installation 
difficulties were introduced, as can readily be 
appreciated. 

Heavy stranded copper cable up to a4 
maximum core size of 1-25 square inches, 
rubber-insulated and sheathed, was used, the 
current rating being calculated to give a 
temperature rise of 35 deg. Fah. at maximum 
current. Joints in the cables were made by 
means of soldered copper spills and insulated 
by a rubber sleeve vulcanised solid in a portable 
vulcaniser. 

The D.G. coils were designed so that they 
could be energised from the low-voltage heavy- 
current motor generators already ordered in 
large numbers for the external strip system. 

Some idea of the manufacturing effort 
associated with D.G. may be gained from the 





possessing electrical resistance in itself, increased 
and thus stabilised the volt drop in individual 
brush circuits. This increase in brush pressure 
was also beneficial, as it prevented the brushes 
from jumping in the holders under shock 
conditions caused by mining or near misses 
from bombs. 


ce a 


With internal D.G. systems, an additional 
coil known as the “A” or athwartships, coil 
was fitted in cruisers of 8000 tons and above 
and in larger warships, to compensate for 
athwartships magnetism. Small vessels, such 
as magnetic minesweepers, wreck dispersal 
vessels, &c., which, by reason of their special 
duties, were exposed to excessive magnetic 
mine risks, were also fitted with A coils. The 
A coil was sided into two sub-coils to avoid 
barbettes, funnel uptakes, &c., and also to 
spread out its magnetic effect, and was run 
along the bilges, up forward, back along close 
under the upper deck and aft again. A coils 
were not fitted in the less important vessels, 
as they were most difficult to reeve in completed 
ships, especially the lower limbs, which were 


CoILs 





run in the bilges through engine and boiler 





system, or more familiarly as the “‘ P and I,” 
so called because the F and Q coils were 
sub-divided into separate portions compen- 
sating for the ‘“ permanent” and “ induced ” 
components of the longitudinal magnetism, 
This system was also a high-voltage system 
and employed multicore cable, but adjustment 
of the D.G. current was made by manually. 
operated, face-plate-type non-reversing 
resistance regulators. The FI and QI coils 
were connected in series and controlled by one 
regulator, as were the FP and QP coils, 
A changeover switch was fitted on the bridge 
for course correction of FI, QI and AT coils. 
The ‘“‘P and I” system of D.G., like the 
controller system it superseded, was initially 
introduced for ships of destroyer size and below, 
but an extensive analysis showed that, from 
weight and cost considerations, the system was 
superior to the low-voltage motor-generator 
systems then used in larger warships, the 
maintenance of rotating machinery was 
eliminated, and the number of spares to be 
carried on board was reduced. In the middle 
of 1941 it was decided to adopt the “ P and I” 
system for new-construction battleships, aircraft 
carriers and cruisers as well as for smaller 





vessels. A diagram of connections for a 





























Fic. 2—Transmission Unit for 5-Step Course Correction (Cover Removed) 


fact that no fewer than 1685 low-voltage 
motor-generator sets of all sizes were produced 
for warships during the war, the majority in 
the early days. 


Motor GENERATORS—SELECTIVE - 
CoMMUTATION 


A certain amount of trouble was experienced 
on the brushes and commutators of the 
generators due to “selective action” on the 
heavier current sets (from 2400 amperes down 
to 1000 amperes), which had as many as ten 
brushes per arm. Reports of very rapid brush 
wear, scored commutators, machines choked 
with a mixture of brush and commutator dust, 
were received, and in some cases -brushes wore 
down to the pigtails in a few hours. Copper- 
carbon brushes with a low-contact drop were 
being used owing to the low terminal voltage, 
and selective action took place between the 
brushes on any one brush arm, one brush in 
many cases carrying the bulk of the current 
passing through its associated brush arm and 
wearing away very rapidly. A considerable 
amount of research work was undertaken in 
collaboration with the brush and machine 
manufacturers, and it was found that uniform 
brush pressure was of vital importance and 
that the pressure could be increased with 
advantage. Brush pressures were increased to 


values between 2} lb. and 3 lb. per square inch, 
and this contributed considerably towards 
solving the problem, helping to make the 
brushes stable in their holders and thus bringing 
about the correct set of conditions to enable the 





commutator to form an oxide skin which, 





seatings, &c. The A coils were energised from 
low-voltage motor generators similar to the 
other D.G. machines in the ship. The weight 
of cable for the D.G. coils in a battleship was 
about 27 tons, and the motor generators and 
control gear weighed about 6 tons. 


HieH VoLttTaGE CONTROLLER SYSTEM 


To reduce the weight of D.G. installations 
in smaller warships, a system of high-voltage 
D.G. energised from the ships’ mains, 
eliminating the motor generators, was designed 
in mid-1940. This system was known as the 
*‘ controller ’’ system, because tramway type 
controllers were used to adjust the D.G. current, 
the coils being energised from the ship’s 
110-volt or 220-volt supply system. A special 
range of multicore cable, rubber-insulated, 
T.R.S., oilproof-taped and flameproof-braided, 
was introduced for D.G. purposes. This 
multicore cable was rated at a temperature 
rise of 35 deg. Fah. on the conductor at 
maximum D.G. current. Joints in the cable 
were made in junction boxes or were vulcanised 
on similar lines to those used for jointing the 
single-core cables previously mentioned. 
Adjustment of the D.G. current was obtained 
by inserting series resistance into the coil 
circuit by means of the manually-operated 
controller. 


PERMANENT AND INDUCED SysTEM 
Towards the end of 1940 the controller 





system was superseded by a more complicated 
system known as the ‘‘ permanent and induced ” 





Fic. 3—Hand Control Panel 


standard P and I system as fitted in small ships 
is shown in Fig. 1. 


VARNISHED CAMBRIC INSULATED CABLE 


When the shortage of rubber became acute, 
varnished cambric insulated lead alloy sheathed 
cables were introduced. Varnished cambric 
insulated cables could be more highly rated 
than the rubber insulated cables they super- 
seded, a maximum temperature rise of 70 deg. 
Fah. being allowed, and full advantage of this 
was taken in the design of the coils in order to 
keep the weight of the D.G. system to a 
minimum. All cable joints were made in 
junction boxes. Sealing the ends of such cables 
in the boxes against the ingress of moisture 
presented a problem which was eventually 
solved by the use of p.v.c. sleeving slipped 
over the individual cores, packing the crutch 
of the cable with plastic compound and taping 
up at the crutch and also at the core thimble 
ends. This method of sealing, though crude, 
has proved satisfactory in service. 


CouURSE CoRRECTION—HIGH 
VoLTaGE Systems 


It will be appreciated that, to obtain the full 
benefit of D.G., the current in the “‘ induced ” 
coils, z.e., FI, QI and AI should be adjusted to 
correspond with the ship’s heading or course. 
This had been carried out manually in the 
earlier systems, but reports from sea indicated 
that some form of automatic control was very 
desirable in order to release personnel for other 
duties. After investigating a number of 
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schemes, it was decided to develop a system 
of automatic control of course correction which 
would follow the gyro compass and control the 
magnitude and direction of the current in the 
“induced ”’ D.G. coils by means of contactors. 
The apparatus employed consists of :— 

(1) A transmission unit (Fig. 2) operated 
from the gyro compass circuit. 

(2) A change-over switch to select “‘ hand” 
or “automatic” control. 

(3) A hand control panel (Fig. 3). 

(4) A contactor control panel for each of the 
D.G. coils’ concerned, which is in addition to 
the hand-operated resistance regulator provided 
for the latitude adjustment of each coil. 

The transmission unit consists of a cam drum 
driven in synchronism with the gyro-compass 
by means of an ‘“M’” type motor, which is 
a form of “step by step”? motor having a 
three-phase four-pole stator winding and 
laminated iron and aluminium four-pole rotor 
which follows the gyro-compass in steps through 
a cam-type transmitter controlled by the gyro- 
compass. Provision is made to offset the cam 
drum in the transmission unit to allow for the 
deviation of the magnetic North from true 
North, as gyro bearings are true bearings and 
course correction is carried out in accordance 
with magnetic bearings. The cams on the 
drums actuate banks of micro-switches set 
round the periphery. These micro-switches 
control the operating coils of the ‘contactors, 
which in turn control the D.G. current required 
for the heading of the ship, by switching 
resistances in and out. The circuit is so arranged 
that the inductive contactor coil circuits are 
never broken by the switches but by an 
auxiliary ‘‘ off’? contactor actuated by addi- 
tional micro-switches. Three-step (‘‘ On,” 
“‘ Off’ and ‘‘ Reverse’’), or Five-step (‘‘ Full 
forward,” ‘Half forward,” ‘‘ Off,” ‘“‘ Half 
reverse ’’ and “‘ Full reverse ’’) course correction 
is provided by this system, the half current 
values being obtained’ by inserting a resistance 
equal to the D.G. coil and ballast resistance 
into the circuit and cutting out one of two 
parallel banks of resistances connected to a 
double row of studs by means of a “half 
current ’’ contactor. Hand control is provided 
in case of failure of the gyro-compass supply, 
and under hand control the contactors are 
actuated by manually-operated rotary control 
switches on the control panel. In addition to 
the switches, the panel is fitted with indicator 
lamps for all the D.G. coils and a course 
indicator plate which shows the switch positions 
required for any heading and allows for magnetic 
variation. The ship’s heading at any instant 
is indicated by a gyro-repeater which is mounted 
adjacently, and under hand control the operator 
rotates the control switches to the corre- 
sponding position shown on the indicator plate, 
thus actuating the contactors to give the 
required D.G. current setting. The contactor 
panels comprise @ number of contactors of 
standard shockproof design, including a pair of 
mechanically interlocked reversing contactors 
to give ‘‘Forward”’ and “ Reverse”’ current 
settings in the D.G. coil under their control. 
Tn installations with automatic course correction 
(except in certain classes of minesweepers) the 
resistance regulators for the MF, MM and MQ 
coils (M coil split into three portions) are of 
the face-plate type and are provided with 
20 steps. The regulators for the FI, QI and 
AT coils also have 20 steps but a double bank 
of studs are fitted, together with a “half 
current” resistance, to obtain half current at 
any setting, as explained above, for “five 
way ”’ course correction. q 


Post-war AUTOMATIC COURSE CORRECTION 
GEAR 

The latest type of automatic course correction 
gear at present being developed will provide 
continuous correction for high-voltage 
resistance-regulated D.G. systems. Motor- 
operated drum-type reversing controllers will 
be used to adjust the D.G. current in place of 
contactors. The motor driving the controller 
will be energised through the agency of small 
contactors by a sensitive polarised relay which 
closes in one direction or the other under the 
influence of any out-of-balance voltage existing 
when the voltage across a fixed resistance in 


voltage set up at any instant between the 
slider and the centre tap of a potentiometer 
energised at a fixed voltage from an inde- 
pendent source. The slider of the 
potentiometer is moved by a cam rotated in 
synchronism with the gyro compass, the cam 
being designed to impart motion to the slider 
in such a way as to vary the voltage between 
it and the centre tap according to a sine 
(AT coils) or cosine law (FI, QI coils) with 
respect to the ship’s course. 


** VANGUARD ” D.G. INSTALLATION 


A brief outline of the D.G. installation in 
the new battleship ‘‘ Vanguard’? may be of 
interest. Six D.G. coils are fitted, viz.: 
MF, MM, MQ, FT, QI and ATI coils with double 
re-entrant loops in the MF, FI and QI coils. 
Multicore v.c.i., l.a.s. cable is used throughout 
for the coils. Five-step automatic course 
correction of the contactor-controlled type is 
provided. The weight of the D.G. cable alone 
is approximately 30 tons and involves about 
28 core miles. The maximum power to energise 
all the coils is about 90 kW. The maximum 
kilowatts to be dissipated in the ballast and 
regulating resistances for the MF coil, which 
happens to require the largest D.G. current, 
is 5-5 kW, and arrangements are made in the 
ventilation of the compartments housing the 
D.G regulating resistances to dissipate the 
considerable amount of heat involved. 


Compass CORRECTION 


As described elsewhere,§ the magnetic fields 
produced by the D.G. coils while neutralising 
the magnetic field of the vessel also affect the 
ship’s magnetic compasses, and corrector coils 
are fitted round the compass to compensate 
for the error. The currents in these corrector 
coils have to be proportional to the currents 
in the D.G. coils. In the low-voltage motor- 
generator scheme the compass corrector coil 
supplies were taken from across the generator 
terminals, and in the earlier high-voltage 
scheme from across the D.G. coil and ballast 
resistances. At a later date the compass 
correction supply was obtained from a special 
6-volt dropping resistance in series with the 
D.G. coil itself. These resistances were fitted 
in the D.G. resistance regulators. The corrector 
coils were energised through a network of series 
and potentiometer resistances for adjustment 
of current. 


DEGAUSSING OF GERMAN WARSHIPS 


It may be of interest to give some idea of 
the D.G. installations in German warships. 
In general, the German systems were rather 
more complicated than those in British ships 
of corresponding class. External coils of 
rubber-insulated cable run in the same hori- 
zontal plane were usual, protected by 
semi-circular steel plating welded over the 
external cables to form a “ blister ” on the hull. 
Internal coils were sometimes used, and both 
high-voltage and low-voltage systems have 
been found in the same vessel. The high-voltage 
systems were usually resistance-regulated and 
employed multicore cable, whereas the low- 
voltage systems were energised from motor 
generators often at 6 volts. Various forms of 
M coil, full length, or split up into many 
components, have been fitted. 

Course-corrected coils corresponding to FI 
and QI coils were also installed, some ships 
being fitted with hand control and others with 
automatic control from the gyro compass, using 
a rotary potentiometer in the field of the 
generator energising the D.G. coil. 

The latest German developments at the end 
of the war included the use of no less than 
23 fixed coils and 10 variable coils. This was 
claimed to produce a practically level signature, 
but the installation work involved must have 
been very considerable. 


ACKNOWLEDGMENT 


Acknowledgments are due to the many 
members of the staff of the Director of Electrical 
Engineering, Admiralty at headquarters, 
D.E.E.’s Laboratory, and at outports who, 





§ Degaussing Symposium, I.E.E. paper “‘ The Correc- 
tion of Ships’ Mogeetie Compass for the Effects of 
Degaussing,” by H. C. Wassell and D. A. Turner 





working together as a team, successfully 
overcame many difficulties and, by their united 
efforts, helped to make possible the protection 
of our fighting and merchant ships against the 
menace of the magnetic mine. Thanks are also 
due to the large number of firms in the electrical 
industry who, by their ready assistance and 
co-operation, speeded the development and 
production of vital equipment. 








Cologne Road Bridge 





In our issue of May 17th, 1946, an illustration 
and brief details of the new road bridge over the 
Rhine at Cologne, built by the Royal Engineers, 
was given. A few further details are now avail- 
able to amplify our previous description. The 
bridge was officially opened on June 12th, and 
named “ Patton Bridge.” It is the second of 
the semi-permanent “ice-proof”’ bridges to be 
completed in the British zone of occupation, 
“Montgomery Bridge” at Wesel being the other. 

Patton bridge is 1480ft. long, with a central 
navigation span—later to be increased to two— 
and eleven approach spans, each about 120ft. 
long. It is designed to carry 12-ton vehicles 
and trailers at nose to tail spacing, or 40-ton 
military traffic at 80ft. spacing. There are two 
carriageways, each over 10ft. wide, with a cycle 
track in the middle. Construction materials 
included 2250 tons of steelwork, 950 tons of 
steel piling, 13,000 tons of concrete, 500 tons of 
timber, and 23,000 tons of rubble from devas- 
tated Cologne for the embankments. The total 
weight of the bridge is 16,700 tons. 

An interesting feature of the construction of 
the bridge was the erection, separately in 
Mulheim harbour, of the 240ft. long central 
span. This span was built from German SKR 
bridging, and it weighs 450 tons. It was built 
independently on four 1000-ton Dortmund-Ems 
barges, previously strengthened and joined 
together to form a raft. The span was rested 
on a 50ft. high Bailey bridge superstructure, 
which in turn rested on the raft. This part of 
the work was completed and ready for towing 
into position the day after the piers on which 
it now rests were ready. It is estimated that 
at least two months of building time was saved 
by the separate construction of the central span. 

The central span was towed upstream by 
seven tugs on the morning of May 9th, and was 
manceuvred into position without a hitch. 
Water was pumped into the holds of the barges 
so that the span settled on its piers, and the 
platform on which it had been erected was then 
towed out from underneath. The whole raft 
with the span in position weighed some 2500 
tons and it presented a large area to the wind ; 
consequently the towing operation caused a 
certain amount of anxiety to the Royal Engi- 
neers. However, the operation, which had been 
planned in England at the Experimental 
Bridging Station, Christchurch, was, as already 
stated, entirely successful. 

A floating crane capable of lifting 120 tons 
was amongst the equipment used during the 
construction of the bridge. It is related that 
this crane was useful on one occasion when a 
small tug went aground on one of the newly 
built piers during a flood period. The river 
level fell and left the tug high and dry, but it 
was readily lifted back into the water by the 
crane ! 

A fleet of tugs, barges and floating platforms 
was used for carrying materials out to the river 
piers. Personnel and stores ferries were pro- 
vided by landing craft of the Royal Netherlands 
Navy, which had lately been used in repairing 
the dykes at Walcheren. 

Heavy bridging is not a new task for 
18 G.H.Q. Troops Engineers, who built this 
bridge. In the Rhine assault they built a light 
floating bridge at Rees, followed immediately 
by a semi-permanent timber pile bridge across 
the river at Xanten. In June last year they 
moved into Westphalia and built heavy semi- 
permanent bridges over canals at Rheine, 
Ladbergen, and Gravenhorst, and over the 
River Weser at Minden. Their last job before 
coming to Cologne was to build the half-fixed, 
half-floating Bailey bridge over the Rhine at 
Dusseldorf, a bridge which resisted the effects 








the D.G. coil circuit is compared with the 
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DEATH 


On June 15th, suddenly, at Milwaukee, Wisconsin, 
TrHurstTan Wiiur1aM Farruurst, M.I.Mech.E., director 
of Ruston and Hornsby, Ltd., and Davey Paxman 
and Co., Ltd. 











THE TECHNICAL REPORT ON THE 
RUHR COALFIELD 


THE time was—in the mid-Victorian era— 
when delegations from European countries 
used to visit British coalfields with a view to 
becoming informed as to the best coal mining 
practice. Of late years, however, the process 
has been reversed and expert committees and 
others now pay visits to the coalfields of 
Europe and America with a view to ascertain- 
ing the means which have been adopted 
thereat to secure enhancement of output per 
man-shift. The result of the latest of these 
missions is now before us in the form of a 
first volume of a technical report to the 
Minister of Fuel and Power and to the 
British Intelligence Objectives Committee, by 
four members of the Mechanisation Advisory 
Committee of the Ministry of Fuel and Power, 
dated February 13th, 1946, whose conclusions 
and recommendations were reprinted in our 
last issue. Unfortunately, the volume 
makes frequent references to illustrations 
and appendices which, although necessary in 








several instances to the complete compre- 
hension and import of the particular subject 
discussed, are, it is to be regretted, not 
embodied in the report, but relegated to 
Volumes II and III, which have not yet 
appeared. But, having advanced that 
criticism, let us say at once that in all other 
respects the report is admirably compiled, and 
should prove of much value to all those 
interested in mining technique and 2olliery 
management. 

A report on the technique adopted at a coal- 
field so extensive as the Ruhr, where from 
137 mines there is produced an output of 
125,000,000 tons of coal in the year, is bound 
to contain much matter of a highly valuable 
character, and in the introduction to the 
report the mission states that it sets out 
therein what appeared to be the best mining 
practice in the Ruhr, “with particular 
reference to methods, equipment, and tech- 
nical developments new, or little known, to 
mining engineers in this country,” and it 
adds—which must be evident to everyone 
with a knowledge of coal mining—that it is 
‘* fully aware that the application of many of 
the recommendations is only possible eco- 
nomically where there are sufficient reserves 
of coal available, and where mining con- 
ditions justify their adoption.”” We think 
that particular emphasis should be laid on 
the last sentence. Even in the Ruhr coal- 
field itself “‘ within recent years very few 
mines have been completed or modernised ”’ 
—which would imply that the mining prac- 
tices chosen for description in the report are 
not applied generally to the Ruhr. In the 
study of the report one should, we think, have 
in mind that, broadly speaking, each country 
has, in the process of years, evolved such 
methods of working as are best suited to meet 
satisfactorily the conditions obtaining in its 
particular coalfields; and that what is 
economically advantageous for application 
under one set of geological conditions is either 
impracticable or non-advantageous under 
other geological or physical conditions. Thus, 
what is known as the “ horizon system ”’ or 
level working mining—the sinking of small 
staple shafts (underground shafts connecting 
the seams) and cross-drifting—which is 
practised in all Ruhr coal mines, and which 
the mission recommends for consideration in 
our own country, particularly where the 
physical conditions are similar to those in the 
Ruhr, is a case in point. It must be remem- 
bered that, in the Ruhr, coal mining was 
begun in an area where coal measures rose 
steeply to the surface, and, as the mission 
rightly remarks, “this fact has had an 
abiding influence on the general lay-out of 
working.” In only a few cases do similar 
conditions prevail at British coal mines. 
There is an advantage accruing from the 
system of horizon mining which should not 
be lost sight of when considering the possi- 
bilities in its application to British mines, in 
that it readily lends itself to the substitution 
of several coal winding shafts by one centrally 
situated, bringing about concentration of 
production in fewer mines. This form of 
what is termed the “ combined ” mine is now 
rendered possible in Britain under the system 
of single ownership, the outcome of national- 
isation—not but what a similar result could 
have been achieved by amalgamation without 
nationalisation. Under a system of combined 
mines the introduction also of long level main 
haulage will be rendered more feasible—a 








method inherent to horizon mining—than it 
is in the case of small separate undertakings. 
The reference to ‘ pneumatic” and to 
“mechanical” packing of the wastes (occa- 
sioned by the extraction of the coal), 
opposed to hand packing, is a valuable part 
of the report. Particular attention will 
doubtless be given by mine managers to the 
advantages resultant from mechanical pack- 
ing. Under the heading ‘‘ Power Loading ” 
the possibilities in respect of the “ coal- 
plough ’—that is, a coal-cutter drawing 
behind it as it advances a plough with a 
powerful striking effect produced by an air 
evlinder at the back of the cut to loosen the 
coal—should receive favourable considera- 
tion. We should like to know whether this 
apparatus can be applied to the working of 
thin seams of 3ft. and under in thickness. 
We notice, too, that difficulties progressively 
increase as the coal becomes harder. Experi- 
ence with the coal-plough apparently has 
extended so far only to three years. We 
would like to see its application tried out in 
British coal mines, under varying conditions 
of thinness in section and hardness of coal. 
In respect of cutter-loaders, it is interesting 
to find that the general principles are basic- 
ally the same as those in Britain and that 
British mining practice has been followed to 
some degree. 

It will be understood that in the horizon 
system of mining, as practised in the Ruhr, 
the main haulage roads are driven in stone at 
each winding level. The underground con- 
veyance of the coal is therefore carried out 
under level road conditions, permitting the 
application of a system of locomotive haulage 
of coal, materials and men, between the 
staple shafts connecting the seams and the 
pit bottom, the gate road haulage dealing 
with the coal, materials and men between the 
coal face and the staple shafts. The trolley 
locomotive haulage system favourably im- 
pressed the mission and it is recommended 
that it should be introduced into British coal 
mines under suitable conditions without 
delay. But it is obvious that great danger 
would result from its introduction into the 
gassy mines which predominate in Great 
Britain. The mission recommends that the 
question of the use of the electrically driven 
Koepe winding system, particularly where 
the introduction of horizon mining is being 
considered, should receive the attention of 
British engineers. The gradual displacement 
of other types of winder in the Ruhr in favour 
of the Koepe system has been due, as have 
been a number of other developments, to the 
horizon system of mining. The system of 
winding by which one continuous rope is 
employed passing round a pulley, which is 
used instead of a drum—and the modifica- 
tion of the system known as the “ Whiting ” 
—allows of a great reduction in the weight of 
the drum, and because of its more balanced 
load gives a more effective use of the power 
available for winding. For these reasons it 
seems likely to come into more extensive use 
at deep mines in the United Kingdom. It 
has, of course, been known to British mining 
engineers ever since its introduction on the 
Continent, but has heretofore been adopted 
at few of our mines. As to the use of elec- 
tricity as the power applied to driving wind- 
ing plant, the degree of electrification is not 
high in the Ruhr. This fact may or may not 
be ‘due to the existence of numerous old 
steam-driven plants,” as advanced by the 
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mission, for, curiously enough, at collieries in 
the Pas de Calais, in Northern France, the 
tendency of late years has heen to change over 
from electricity to steam in winding. In all 
continuous operations, such as, for example, 
ventilating fans and pumping, there can be 
no doubt that electricity is the more econo- 
mical power to use, but in such an intermitt- 
ent process as winding the case is different. 

There are a number of matters, other than 
those to which we have alluded, contained 
in this valuable report, which will interest 
those of our readers concerned in British coal 
mining technique ; we have merely touched 
on those which seemed to us to be of out- 
standing importance. But before any action 
is taken by the Coal Board, which is set up 
under the Coal Nationalisation Act, we trust 
that the report and the recommendations 
contained therein will first be subjected to 
debate by that parliament of British mining 
engineers, the Institution of Mining Engi- 
neers and its branches, with a view to deter- 
mining the practicability and economic 
possibilities in regard to British mining con- 
ditions of the recommendations advanced in 
the report. For when comparing British coal 
mining practice with that of other countries— 
however backward we may possibly be in 
some respects—we should never forget that 
in point of health and safety conditions, and 
efficiency of the ventilation and drainage of 
our mines, we are unsurpassed by those of 
any other country. 


Industry and the Government 

THE proceedings of a political party’s 
annual conference are not generally of a 
nature that prompts us to comment upon 
them in these columns. But there are 
exceptions to every rule, and in view of the 
widespread influences at present exerted 
upon the industries of this nation by Govern- 
ment pronouncements and decisions, it is 
necessary to pay more heed than usual to 
some of the speeches at the Labour Party’s 
conference held at Bournemouth last week. 
There, the Prime Minister, Mr. Attlee, gave 
some account of his Government’s steward- 
ship during the first year of peace. He 
claimed that the measures introduced by that 
Government were not “theoretical trim- 
mings,” but that they were an essential 
part of the planned economy which was 
being introduced in this country and he also 
asserted that those same measures were vital 
to the efficient working of the industrial and 
economic machine of this country. The 
Prime Minister, it may be noted, had no 
comment to make upon the progress which 
has so far been made towards the nation’s 
industrial recovery under private enterprise, 
despite the frustration and shortages of man- 
power and materials which have had to be 
faced since the end of the war. He did, how- 
ever, refer to the remarkable expansion of 
our export trade, although, here again, he 
omitted to mention that practically all the 
goods for export have been produced by the 
effort of privately managed industry. Instead, 
Mr. Attlee indicated that the Government 
was now planning ahead for the work of the 
next two parliamentary sessions, and made 
it clear that further steps in the nationalisa- 
tion programme are being considered. 

It was left to the Minister of Fuel and 
Power, Mr. Shinwell, to elaborate in greater 
detail upon the policy of nationalisation 


has been his responsibility to carry through 
the legislation for putting into effect the first 
purely industrial item on the programme— 
the nationalisation of the coal industry—and 
although he expressed his conviction that 
the primary objectives would be attained, 
he sounded something very like a warning 
note when he said that if coal nationalisation 
failed, the Government could not hope to 
promote other nationalisation schemes 
successfully. Mr. Shinwell expressed more 
optimism about the co-operation of the 
National Union of Mineworkers in bringing 
about a successful reorganisation of the 
industry than many within the industry are 
inclined to feel. His difficulty is revealed by 
the fact that, when pressed by Mr. Lawther, 
the President of the union, he had to plead 
for patience over the fulfilment of the 
Miners’ Charter, and seemed reluctant to 
promise the mineworkers under the new 
order those concessions which it had not been 
found possible to grant under the old. It is 
not, therefore, by any means sure that under 
State control more coal will be forthcoming 
and that the mines will pay their way. If 
the outcome of the nationalisation of the 
mines proves thus unsatisfactory, it is easy 
to imagine that the Government will find it 
difficult to justify other nationalisation 
schemes. In the light of Mr. Shinwell’s 
statement, indeed, it becomes more difficult 
than ever to see why there is such a keen desire 
on the part of the Government to bring the 
iron and steel, transport, electricity and gas 
industries under its control until coal 
nationalisation has proved itself. In spite 
of the Prime Minister’s avowal to the con- 
trary, it will appear to many that his planned 
economy savours far more strongly of theory 
than of plain, matter-of-fact practice, and his 
statement regarding future plans is bound 
to darken rather than dispel the clouds of 
doubt which now overshadow most of our 
major industries. 

Another matter which found a place on the 
conference agenda was the forty-hour week, 
the demand for which has become more 
insistent since the opening of the Govern- 
ment’s production campaign in March. 
On several occasions since the begin- 
ning of that campaign members of the 
Government have asked that pressure for 
a forty-hour week should not be made in 
the middle of all the chaos of the change-over 
from war to peace production. The unions, 
nevertheless, continue to apply that pressure, 
as is shown by a resolution put forward at 
Bournemouth “urging the Government to 
require all employers to negotiate the intro- 
ducticn of the forty-hour working week with 
the trade unions concerned.” The resolution 
stated that the unions were prepared to 
accept the application of the idea in two 
stages, and asked that the Minister of Labour 
should be given enabling powers. It is true 
that in some cases a forty-hour week has 
lately been put into operation by certain 
firms, and appears to be functioning success- 
fully, but there is not yet sufficient guarantee 
that, were it applied to the whole of industry, 
the present rate of output per man-hour 
would be increased or even maintained. In 
fact, it may be that a shorter working week 
is one of the coming events which will cast 
a disturbing shadow for some time over the 
Government’s efforts to bring about, by 
nationalisation, the efficient working of the 
industrial and economic machine, 





Obituary 





JOHN MAUGHFLING 


Many of our readers will learn with deep 
regret of the death on Tuesday, June 11th, 
of John Maughfling, a director and joint 
managing director of John I. Thornycroft 
and Co., Ltd., a firm which he served for forty- 
four years. He died at his home, Quinta, 
Somerset Road, Wimbledon, S.W., aged 
seventy-two years. By profession he was a 
chartered accountant, and was a member of 
the Institute of Chartered Accountants. He 
was appointed secretary of John I. Thorny- 
croft and Co., Ltd., in August, 1902, and was 
largely responsible for the financial and sales 
policies of the firm, as well as its business 
organisation, both at home and abroad. 
From the beginning, John Maughfling inter- 
ested himself in the development of overseas 
trade, particularly as it related to Thorny- 
croft products, and for this purpose branches 
of the company and subsidiary companies 
were founded in British Dominions and 
Colonies, South America, and other countries 
in the Near and Far East. Mr. Maughfling 
was made a director of the firm in 1921, and 
in 1943 he became joint managing director. 

He was actively associated with the early 
development of the Society of Motor Manu- 
facturers and Traders, and served on its 
motor vehicle committee thirty-eight years 
ago. In 1908 he was appointed a Member of 
Council and five years later he served on a 
management committee. He was hon. 
treasurer of the Society from 1916 to 1919, 
Vice-President from 1919 to 1923, President 
in 1929, and Deputy President the following 
year. During these long years of office he 
did valuable work on the Marine Committee, 
of which he was for some time Chairman, and 
on the British Manufacturers’ Committee. / 
From 1917 onwards Mr. Maughfling repre- 
sented his firm in the Association of British 
Motor Manufacturers, and he was also a 
valued and prominent member of the British 
Engineers’ Association. He was on the 
Council of that body from 1928 to 1944, and 
was Vice-President from 1937 to 1944. He 
was also interested in the Australian Associa- 
ation of British Manufacturers as a member 
of the British Council. In his own firm he was 
keenly interested in the welfare of the staff. He 
was a recognised authority on works finance, 
and was joint author of a standard book on 
“Factory Administration and Accounts.”’ 
He took an active interest in the City of 
London and was a Liveryman of the Loriners’ 
Guild. His death will be deeply deplored, 
not only by his colleagues on the board of 
John I. Thornycroft and Co., Ltd., but by a 
large circle of friends and acquaintances, by 
whom he was always held in the greatest 
affection and esteem. 





CHARLES KING 


LocoMOTIVE engineers will regret to learn 
of the recent death of Mr. Charles King, 
which occurred on Sunday, June 9th, at his 
home, “ Lorlis,’ Burcott Road, Purley, 
Surrey, in his eightieth year. He was born 
at Mistley, in Essex, where his father was a 
Congregational minister. Some years later 
the family moved to Sheffield, and he was 
educated privately and at Eccleshall and 
Wesley Colleges, Sheffield, passing the Cam- 
bridge Local Examinations. In 1882, he 
started his apprenticeship with George Allen, 
a firm making small engines, and continued 
his studies in evening classes at a Science 
School. From 1885 to 1887 he was with 
Richard Hornsby at Grantham and was 
engaged on locomotive work and the building 





of threshing machinery. After a short time 
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with a Mr. Qugley on marine engines and 
boilers for fishing craft Mr. King went in 


tinue in business in London, and he estab- 
lished a small laboratory in Hastings, in 


1888 to Switzerland as designer to the|which he conducted his television experi- 


Schweizerische Locomotivfabrik Winterthur. 
About this time compound locomotives were 
beginning to come in, and as chief draughts- 
man he was responsible for locomotives of the 
Gotthard Railway and for special locomotives 
for funicular railways. Ten years later he 
was appointed works manager at the G. Sigl 
Locomotive Works, Wiener-Neustadt, in 
Austria, where he built four-cylinder com- 
pound engines for the P.L.M. Railway and 
for the Chemin de fer de l'Ouest. About 
that time he was anxious to return to 
England, but being unable to obtain a suit- 
able position with a British locomotive 
building firm he went to Berlin as chief engi- 
neer in the locomotive department of A. Borsig 
G.m.b.H., of Berlin-Tegel. One of his first 
jobs was the construction of thirty-two six- 
coupled locomotives for the East Indian 
Railways, and it was followed by the building 
of four-cylinder compounds for the Portu- 
guese State Railways, and compounds for the 
Anatolian Railway. This work necessitated 
the complete reorganisation of the depart- 
ment for designs and calculations at Tegel, 
and various principles of British locomotive 
design and construction were introduced. 
About this time Mr. King travelled all over 
Europe and also to South America, and in 1908 
he was made locomotive director of the firm. 

In 1910 he was appointed technical director 
of the Hohenzollern A.G., Diisseldorf, a firm 
which at that time was engaged chiefly on 
locomotive work, but was also constructing 
stationary steam engines, mine fans, and 
coke oven plant. Mr. King was personally 
responsible for rebuilding, modernising, and 
re-equipping the entire factory. Towards 
the close of his active career he was closely 
concerned with the design and construction 
of two pioneer locomotives, namely, a diesel- 
electric and a diesel-mechanical locomotive, 
which were constructed by Hohenzollern for 
Russia under the supervision of Professor 
George Lomonossoff. 

In 1924, with advancing age, he felt no 
longer able to stand up to the exceptional 
strain of business life, and retired to England 
and settled down in Purley in order to enjoy 
country walks, gardening and private studies. 
After his retirement he made two trips to 
India and South Africa, which he much 
enjoyed. He was keenly interested in all that 
pertained to locomotive and railway develop- 
ment, but during the recent war years he 
devoted himself to the study of pure science, 
astronomy, literature, and history, which 
occupied his attention until the last. 





JOHN LOGIE BAIRD 


THE electrical industry has lost a pioneer 
worker in the field of television by the death 
on Friday, June 14th, of Mr. J. L. Baird, the 
inventor of the “ Televisor ”’ and the “‘ Nocto- 
visor,” the latter an apparatus for seeing in 
the dark by means of invisible rays. He died 
at his home in Bexhill following a long illness. 
Up till early in this year he had been busy 
on research work in his own company’s 
laboratories. Only last Saturday his com- 
pany successfully showed the Victory parade 
by Baird television, but Mr. Baird was 
unfortunately too ill to attend that demon- 
stration. 

John Logie Baird was born in 1888 at 
Helensburgh, in Scotland, where his father 
was the minister of the West Parish Church. 
He was educated at Larchfield School, and at 
the Royal Technical College, Glasgow, and 
the University of Glasgow. At an early age 


ments. After some time he was rewarded 
with partial success, and in January, 1926, 
he gave a demonstration of true television 
to the members of the Royal Institution, at 
which pictures were shown with considerable 
detail. He continued his research work in a 
laboratory in Soho, and by 1928 he had trans- 
mitted images from the Cunarder ‘ Beren- 
garia’’”’ in mid-Atlantic to this country. In 
1929 the German Post Office began television 
broadcasting, using the Baird system, and 
some two months later the British Broad- 
casting Company adopted the Baird system. 
Further progress was achieved in 1931, 
particularly in the lighting of the pictures. 
In 1932 he was able to show the finish of the 
Derby race in the Metropole Cinema, London. 
In August, 1936, the London Television 
Station at Alexandra Palace, which had been 
built for an extended trial of apparatus 
supplied by Baird Television, Ltd., and the 


Marconi E.M.I. Television Company, Ltd,, 
was described and illustrated in THe Enat. 
NEER; but, following the report of the 
Television Advisory Committee, it was 
decided that only the Marconi system should 
be used. In December, 1941, Baird was able 
to give for the first time television in ful] 
relief and colour. Quite early in the present 
year it was understood that Mr. Baird had 
completed his research in that field of tele. 
vision which would enable audiences to seo 
in specially designed cinemas events which 
might be taking place miles away. Such an 
example was the televising of the recent 
Victory parade. Many of his friends will 
mourn the loss of a keen and successful 
experimenter in electrical science. His claim 
to be the originator of television is com. 
memorated by a bronze plaque in Queen’s 
Avenue, Hastings, which records the fact that 
at that place John Logie Baird demonstrated 
television from experiments started in 1924. 
Since 1941 Mr. Baird had acted as consulting 
technical adviser to Cable and Wireless, Ltd. 











The Future of 


ra atomic energy plants of the Hanford 
Engineer Works are located near what was 
once the little agricultural town of Hanford, 
Washington. The plants lie in a country of sage- 
brush and sand on the bank of the beautiful blue 
Columbia River, about halfway between the 
Grand Coulee dam and ‘the Bonneville dam. 
The author can testify that one could not ask 
for a quieter, smoother-running, or more 
reliable plant, having followed its operation 
from its start-up on September 26th, 1944, over 
the period of the past sixteen months. It can 
now be stated that the possibility of the con- 
trolled release of atomic energy does not have 
to be proved—it is an accomplished fact. 


HanFrorD BuILt aS PLUTONIUM PLANT 
The Hanford plant was not built to generate 
nuclear energy, however. Its purpose was to 
synthesise a new chemical substance, pluto- 
nium, element 94, to make atomic bombs. The 
production of heat in this reaction was not 
merely incidental; it was a positive drawback 
in the programme to make as much plutonium 
as possible. For example, the production of as 
much as | kilo. of plutonium per day requires 
the release of an amount of heat between 
500,000 kW and 1,500,000 kW. From these 
figures it will be understood that problems of 
heat transfer and heat dissipation controlled 
the capacity of the Hanford plants to synthesise 
plutonium. These problems are engineering 
problems. 

In the nuclear energy plant of the future the 
liberation of energy in the form of heat or 
otherwise will be the primary objective, and the 
production of plutonium or other substances 
subject to nuclear fission will be secondary. 
But the most difficult problems will still be 
engineering problems: (1) to transfer heat 
from the chain-reacting structure, the so-called 
pile, to a cooling fluid, and (2) to convert this 
heat into usable energy. The problems of 
nuclear physics which enter into the design of 
the power-producing pile of the future have in 
principle been solved. The concensus of 
opinion of the industrial men and the scientists 
who have been connected with the uranium 
project is that, assuming freedom to develop, 
it is only a question of time before we shall have 
an industrial technology of nuclear energy 
which can pay its own way. The time interval 
will depend most of all upon the engineering 


* The American Society of Mechanical Engineers, 
Conference Paper. 








he was unable, owing to bad health, to con- 





Nuclear Power’ 


By J. A. WHEELER+{ 
No. I 


talent which is applied to the solution of the 
engineering problems of the pile. 


CHAIN-REACTING STRUCTURE OR PILE OF THE 
FUTURE 

Nuclear physics indicates that the power 
plant of the future will be in six important ways 
quite similar to the present Hanford piles. 

Nuclear Fission.—The heat-releasing reaction 
will be fission, the division of a heavy atomic 
nucleus into two parts of approximately equal 
mass. We can exclude from consideration 
other transformations such as the reactions of 
lighter atomic nuclei which provide the heat of 
stars. These reactions occur at a significant 
rate only at temperatures between 1,000,000 
deg. and 60,000,000 deg. That it will not be 
feasible to make industrial plants operating at 
such enormous temperatures is clear enough 
when one observes the destructive power of a 
body as hot as an atomic bomb. Nuclear 
fission, on the other hand, requires for its pro- 
duction, not high temperatures, but only 
bombardment of the nucleus in question by the 
elementary particle or “‘ neutron.” 

Without inquiring more about the nature of 
this particle just now, we can note that not only 
is one neutron sufficient to produce fission, but 
also that the act of fission produces in turn 
several new neutrons. ‘The release of these 
particles at the time of splitting will not come 
as a surprise to anyone who has observed care- 
fully the mouth of a slowly dripping water 
faucet. As each big drop breaks away, several 
tiny droplets are formed and thrown out from 
the point of division. This rather minor side 
reaction in the process of breaking off a water 
droplet is all-important in the act of fission, for 
it provides several neutrons, each of which can 
produce a further fission process, provided that 
more nuclei are available which are susceptible 
to nuclear fission. 

Basic Material.—The foregoing requirement 
brings us to the second feature of the present 
chain-reacting units which will be preserved in 
the piles of the future ; we require as source of 
energy a substance which undergoes fission with 
high probability when struck by a neutron. 
There are only a few nuclear species which 
satisfy this condition. They are all comparable 
in atomic weight to uranium, or heavier than it. 
The two most prominent examples of such 
fissionable materials are plutonium-239, the 
most important variety of the new and 94th 
chemical element; and uranium-235, the 





{ Associate Professor of Physics, Princeton University. 
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140 in ordinary uranium. Both nuclear species 
play an important part in the Hanford piles. 
The U-235 undergoes fission and thus maintains 
the nuclear chain reaction. Most of the extra 
neutrons not needed for continuance of the 
chain reaction are used in synthesising the new 
fissionable element, plutonium. The pile of the 
future must operate by fission of one or the 
other of these two substances or of some nuclear 
species very near to these two in the periodic 
system of the elements. 

Fissionable Material Must Be Replaced.— 
Unfortunately, none of the desired fissionable 


difficulties which were encountered and in spite 
of the fact that all the heat was thrown away. 
However, in the pile of the future, where the 
heat energy will be the primary point of interest, 
considerations of economy will give us the same 
incentive we had to produce fissionable material 
from an otherwise relatively useless raw 
material such as the abundant U-238. 

In future attempts to accomplish this 
regeneration process there will be one or other 
of two possible outcomes. It may be that each 
day of operation of the pile of the future will 





burn up, let us say, 1 kilo. of the original 









our future power plant, or, in other words, 
however efficiently we use the raw material, we 
must obviously still have a continuous supply 
of raw material. This requirement brings us to 
the fourth point of similarity with the Hanford 
chain-reacting units. It will be necessary in the 
future as in the past to use for raw material 
either uranium itself or possibly, we may hope, 
some other element of comparable abundance 
in the earth, but with a neighbouring or higher 
position in the periodic table of the elements. 
The only such substance which exists in Nature 
is thorium, an element apparently somewhat 











The obvious powerhouse and pumping station illustrate the similarity between a nuclear and a standard power plant. 


rf 


i 





The actual building in which 


the pile is located cannot be pointed out for security reasons. 
ONE OF THE PILE AREAS AT HANFORD SITE 


species of nuclei exists in Nature in anything 
but insignificant traces, except U-235. Further- 
more, the task of separating U-235 from 
ordinary uranium is difficult and expensive. 
Consequently, it is reasonable to ask of the pile 
of the future a third feature, that it should 
synthesise by a suitable side reaction as much 
as possible of the fissionable material which is 
burned up during operation. Here again the 
Hanford piles point the way. At the same 
time that their operation burns up the one 
fissionable material, U-235, it creates the new 
and equally desirable fissionable species, Pu-239. 

In partial explanation it may be said that the 
process of synthesis starts with the very abun- 
dant but otherwise useless nuclear species, 
U-238. This species, by capture of a neutron 
and a resultant sequence of changes, is trans- 
formed into the wanted Pu-239. One may ask, 
if the heat given off in this reaction was such a 
source of engineering difficulty in the war pro- 
gramme, why bother to go to all the trouble to 
destroy one perfectly good bomb-making 
material in the course of making another one ? 
The answer is simple. It was much easier to 
separate out from the original element, uranium, 
the new and chemically distinct element pluto- 
nium, than it was to separate two forms of 
uranium from each other. The objective of the 
Hanford programme was to avoid the problem 
of separation of two different species of the 
same chemical element and to replace it by the 
problem of chemical separation of two distinct 
elements. 





It paid to do this in spite of the heat transfer 





fissionable material and regenerate out of 
U-238 or similar inert material possibly only 
0-9 kilo. of new fissionable material such as 
plutonium. In this case the plant can continue 
operation only if we supply from outside each 
day 0-1 kilo. of new fissionable material. This 
requirement will prevent atomic energy from 
becoming quite as cheap as we should like to 
nave it. 

The other possible outcome is more favourable 
to economy of raw materials. In every day of 
operation in which we destroy 1 kilo. of fission- 
able material we synthesise from an inert sub- 
stance more than 1 kilo. of new fissionable 
material, say, for example, 1-1 kilo. In this 
case we leave 1 kilo. of the new product in the 
plant to make up for the losses of the day and 
remove the other 0-1 kilo. to help start up a 
new pile ; or, if necessary, to help make atomic 
bombs. In case we can achieve this outcome, 
there is no need for us to supply new fissionable 
material to our plant from the outside, except 
to get it started. After it is in operation we 
could even feed it as raw material uranium from 
which all of the active constituent, U-235, has 
been extracted, although it would be cheaper 
to use natural uranium. The plant itself will 
convert the inactive uranium to fissionable 
material for use in the chain reaction. Evidently 
we have only to design a plant with sufficiently 
good regeneration characteristics in order to 
use for power purposes all of the uranium, not 
merely the rare constituent U-235. 


more abundant than uranium. Consequently, 
the pile of the future will be expected to use as 
source of energy either uranium or possibly 
thorium. 

(To be continued) 








STANDARDS IN BuitpiInes.—The Standards Com- 
mittee, appointed by the Ministry of Works in 
1942, has issued its second progress report on 
‘** Further Uses of Standards in Buildings.” The 
Committee has now made 260 recommendations 
for British Standards, excluding those in the School 
series, in pursuance of its function to consider the 
use of standard fittings and components in buildings, 
and to recommend action which should be taken to 
introduce the greatest possible measure of standard- 
isation. Since the publication of the first report in 
1944, the scope of the Committee has been widened 
by the addition of the School Furniture and Equip- 
ment Sub-Committee, set up in collaboration with 
the Ministry of Education. Besides a summary of 
the progress made with the recommendations con- 
tained in the first report, the present report includes 
the recommendations made by the Committee during 
the period November, 1943, to December, 1945, 
at which date the Committee considered it should 
go into recess for a period. It is considered that all 
the recommendations desirable have been made gnd 
time must be allowed in which research cah be 
carried out to provide data to continue the Com- 
mittee’s work and also to permit the British 
Standards Institution to complete the preparation 
of Standards already recommended. The report 





Continuous Supply of Raw Material_—How- 
ever good the regeneration characteristics of 





may be obtained from H.M. Stationery Office, 
price 9d. 
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132-kV Air-Blast Circuit Breaker 


— —_e——_—_ 


HE.Central Electricity Board has introduced 

shunt reactors at certain of its grid sub- 
stations to minimise the difficulties of voltage 
control associated with the high capacitances of 
132-kV and 66-kV cables. To control these 
shunt reactors a circuit breaker must be capable 
of performing one of the most arduous duties 
that can be demanded of switchgear, since the 
rate of rise of recovery voltage may be higher 
than usual, due to the nature of the load; the 
value of the current normally interrupted is 
very low; and the number of ‘operations per 
annum may very well be great, as the reactor 
may be switched in and out each night when the 
leading kVAR becomes troublesome. 

One of the first examples of 132-kV air-blast 
switchgear to be used on the grid has been 
manufactured by the English Electric Company, 
Ltd., and put into commission recently at the 








is the main blast valve, situated in the foot of 
the hollow supporting insulator, which carries 
the two interrupters and also provides a fixing 
for the fulcrum of the isolator. The drive to the 
isolator blade is obtained through a torque 
insulator, and this is rotated by a connecting- 
rod attached to a piston operating in the cylinder 
mounted on the upper side of the local receiver, 
as shown in the right-hand illustration. 

The line connections are brought in at the 
top of the interrupter chambers on one side, 
and on the other side the connection is made to 
a support insulator which carries the fixed 
contact associated with the isolator blade. 

Adjacent to each local receiver is a sheet steel 
cabinet, with an easily accessible sliding door 
giving access to the interiors Besides the wiring 
connections, which are readily accessible, each 
compartment contains electro-pneumatic trip 









to the blast valve operation by the use of the 
same air which was admitted to the main 
supporting insulator column. This method of 
feeding air to the isolator operating mechanism 
prevents it from opening before the blast 
valves, thus ensuring that arc extinction pre. 
cedes the opening of the isolator contacts. 

When the isolator blade has opened sufi. 
ciently, auxiliary switches mechanically con- 
nected to its torque insulator open the supply 
to the electro-pneumatic relay which then cuts 
off the air supply, allowing the main interrupter 
contacts to reclose. 

The closing operation, as mentioned above, 
is performed entirely on the isolator blade by 
the operation of a separate electro-pneumatic 
valve in the control cabinet, which admits air 
to the closing cylinders on each of the phase 
units. As the moving contacts of the interrupter 
chamber are in their normally closed position, 
the circuit is thus completed on the isolator. 


THE INTERRUPTERS 


The moving contacts in each of the inter- 
rupter chambers are of the dome type (normally 























132-KV AIR-BLAST CIRCUIT BREAKER AT NORTHFLEET DURING AND AFTER ERECTION 


Board’s Northfleet sub-station, where its func- 
tion will be to control the shunt reactor. 


Crracurir BREAKER DESIGN 


Designed for 1500-MVA breaking capacity, 
the general construction of the new circuit 
breaker follows the lines which have now been 
crystallising for some years as the standard 
lay-out for high voltage air-blast gear, but there 
are several points of interest in detail. The 
general scheme provides for a circuit breaker, 
comprising two air-blast interrupter elements in 
series for each phase, and one isolator per phase 
for the dual purpose of closing the circuit and 
of providing the necessary safety clearance 
after the interrupters have broken the fault 
current. 

There is one local air receiver per phase, 
forming the base on which the circuit breaker 
is mounted. The receiver is of welded con- 
struction, with a large access manhole at each 
end and a drain valve below, and it contains 
enough air for a make-break-make-break 


and close valves for controlling the air supplies 
to its own phase. The cabinet also contains the 
small wiring associated with the auxiliary 
switches which are adjacent to the mechanism 
operating the torque insulator. The centre 
phase contains an emergency trip valve 
operated from the control cabinet situated out- 
side the screenwork. 

Two-stage electro-pneumatic relay valves are 
used to operate the circuit breaker. The 
sequence of breaking circuit is initiated by 
energising the coil of the electro-pneumatic 
relay, which operates a pilot valve and allows 
the compressed air to open an intermediate 
valve, which, in turn, admits air pressure to 
the outer piston of the main blast valve. This 
valve is of the differential type, having a greater 
area on the operating piston than on the valve 
proper. Operation of the main blast valve 
allows air to pass directly from the local receiver 
through the hollow support insulator into the 
interrupter chambers at the top, and the con- 
tacts open as described below under the heading 
‘“‘ The Interrupters.” 

After the circuit has been broken, the isolator 








sequence, the normal operating pressure being 
250 Ib. per square inch. At the top of the tank 








must be opened, and this step is made sequential 


held closed by the action of strong springs), 
and as they are of larger diameter than the 
throat of the fixed contact, they form their own 
piston. The contacts are situated approxi- 
mately in the middle of each interrupter insu- 
lator. When the air, released by the operation 
of the main blast valve, has built up sufficient 
pressure in the interrupter chamber to 
overcome the resistance of the _ springs, 
the two moving contacts of each phase are 
forced open the required distance from the 
hollow, cylindrical, stationary contacts. As 
these contacts provide the air outlet, a blast 
of high-velocity air is forced axially along 
the arcing zones immediately the arc is 
drawn. 

After the air has passed through the hollow, 
stationary contacts, it enters a combined cooler 
and silencer chamber situated at the top of each 
interrupter unit, and from there it passes 
through silencer tubes to atmosphere. It will 
be seen therefore that there are two entirely 
separate breaks in series, each with its own 
exhaust chambers discharging in parallel. Great 
care is taken in the design of the silencer 
chambers to prevent the possibility of rain 
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entering the interrupter chambers through the 
exhaust ports. 


Ick-BREAKER DEVICE 


An auxiliary function of the compressed air 
is to ensure that the isolator blade will not be 
locked in the closed position by ice formation. 
At the top of the insulator supporting the fixed 
contact, and immediately below this contact, 
is an ice-breaking device which consists of a 
small cylinder containing a piston. The piston 
has a striker attached to its upper end, and 
this striker gives an impact to the underside 
of the isolator blade in its fully closed position. 
The impact is sufficient to move the isolator 
blade under any conditions of icing, and the 
continued movement of the isolator blade, once 
it has broken free from the fixed contact, is 
assured by the normal operating mechanism. 
Air is supplied to the ice-breaking device from 
the same point as that which supplies the air to 
actuate the isolator-operating cylinder, and 
reaches the ice-breaking device via a hollow 
porcelain insulator mounted adjacent to the 
fixed contact support. 


MAINTENANCE CONSIDERATIONS 


Maintenance of the interrupters is made as 
simple as possible by the provision of a com- 
bined ladder and light davit, shown in the left- 
hand engraving, which illustrates a circuit 
breaker in the course of erection. 

On the left-hand phase, the top interrupter is 
about to be lifted into position. This operation is 
easily accomplished by means of the hand winch 
at the base of the light davit. The centre 
phase is completely erected, and the right-hand 
phase assembly shows the lower stationary 
interrupter contact at the top of the supporting 
insulator unit, with the isolator blade in a half- 
way position. 

The bevel gearing assembly which operates 
the isolator blade is entirely enclosed, and is 
supported on two parallel insulators, one of 
which is the torque insulator through which the 
gearing is operated. As the support insulators 
carrying the interrupters, and also the porcelain 
tube carrying air to the ice breaker, are con- 
tinually subjected to phase-to-neutral potential 
above earth, it is necessary to ensure that the 
inner surfaces of the tube and insulators are not 
allowed to become contaminated by the deposi- 
tion of moist air. This is done by providing a 
leak from the local receiver, permitting a small 
quantity of air to rise continually up the main 
insulator, from there to the two interrupter 
insulators, and further along the normal pipe- 
work to the hollow insulating tube for the ice- 
breaker air supply. 

To save height, the switch is mounted at 
ground level, and safety to maintenance pers- 
sonnel is ensured by galvanised wire mesh 
screens, 7ft. high. Access is obtained through a 
door interlocked with the isolator, so that it 
cannot be opened unless these isolators are also 
open. 


COMPRESSED AIR SUPPLIES 


Air is supplied from duplicate standard two- 
stage compressors, installed in a compressor 
room, with a control cabinet housing the 
duplicate pressure switches and a changeover 
device so that either pressure switch can be 
used to start either compressor. There is also 


a third contact-making pressure gauge, which 


actuates an alarm circuit in the attended control 
room on the same site. The compressors are 
driven by English Electric three-phase squirrel- 
cage motors, operating at 400 volts from the sub- 
station auxiliary supplies, which are duplicated. 

From each compressor the air is taken from 
the first stage to an intercooler, and from the 
second stage to an aftercooler, and thence to a 
receiver where special arrangements are made 
to extract moisture. The main receivers, each 
of 57 cubic feet capacity, are situated outside 
the compressor room, and are subject to natural 
cooling. In order to ensure, as far as possible, 
that the air from the main receiver is below the 
temperature of the local air receivers on the 
circuit breaker, the air is taken from the first 
main air vessel into a second cylinder, and then 
back into the compressor room to the reducing 
valve, which is spring loaded and provides for 
& secondary air pressure of 250 1b. per square 
inch. By taking the air through this com- 


accuracy required in the centres of work to be 
cylindrically ground to a high standard of 
precision and finish, A. A. Jones and Shipman, 
Ltd., of Leicester, have designed and built the 
angular internal and centre cone grinder shown 
in the accompanying engraving.’ This machine 
may also be used for precision grinding such 
items as internal taper ring gauges, taper dies 
and similar work, where the vertical position 
of the workpiece facilitates gauging. 


steel runs at 20,000 r.p.m. in precision ball 
bearings in a quill, and carries the grinding 
cone by its metal stem in a collet. 
porates means of vertical adjustment for truing 
and is driven by an endless silk belt from a 
compensating countershaft at the rear of the 
machine. 
is effected through an angular traverse—illus- 
trated herewith—which is easily adjustable to 
suit the angle of the required cone and covers 
any angle from 90 deg. included angle to 0 deg. 
or cylindrical. 
traverse is done by means of slip gauges, the 
required size of which for any cone angle is 


pression cycle, the dew point is reduced con- 
siderably below the temperature of the ambient 
air. 

The air then passes from the reducing valve 
to the control cabinet adjacent to the screen 
enclosure around the switch, and here suitable 
stop valves are provided to isolate the working 
parts of the switch for maintenance. From this 
cabinet it is piped to the three phases of the 
circuit breaker. Non-return valves are fitted 
to the circuit breaker receivers to prevent 
possible feed-back in the event of a fall in the 
system pressure. All the piping used is of 
copper, with sweated joints of the Yorkshire 
pattern, and parallel slide valves of the rotating 
type are employed. The control scheme pro- 
vides for complete interlocking in regard to low 
air pressure. Local operation for testing pur- 
poses can be achieved from the control cabinet 
near the breaker. 


CURRENT TRANSFORMERS 


The oil-filled current transformers and con- 
servator are mounted separately from the 
circuit breaker, as will be seen from the illus- 
trations. Steel gantry construction is used for 
the sub-station, and the current transformers are 
carried on extension brackets immediately 
above the circuit breaker. The current trans- 
formers have 250/0-5-ampere windings for 
the restricted earth leakage circuits, and 
400/200/0-5-ampere windings for the over- 
load and instrument supplies; 2-5 and 5- 
ampere secondary test windings are also 
included. 

We acknowledye the facilities afforded by the 
Central Electricity Board and its section engi- 
neer at Northfleet, Mr. J. Eunson, in the pre- 
paration of the foregoing description. 








A Centre Cone Grinding 
Machine 


To provide means for producing the degree of 


The high-speed grinding spindle of hardened 


It incor- 


Vertical movement of the spindle 


The angular setting of this 


ascertained by a simple formula. It is traversed 
by means of a hand lever, which can be adjusted 
to a convenient position to suit the machine 
operator. A fine setting limit stop is provided, 
and the weight of the spindle slide is counter- 
balanced. 

The spindle and angular traverse are carried 
on a horizontal cross slide operated by a screw 
and a graduated hand wheel. This cross slide 
is used to set the diameter of the required cone 
centre. Its movement is sufficient to permit 
long work pieces to be withdrawn from the 
work head without fouling the spindle slide. 
Feed is controlled by a small knob set adjacent 
to the cross feed hand wheel, although for small 
shafts, mandrels, &c., feed is obtained by 
vertical adjustment of a bottom centre carried 
by the work head, remotely controlled by a 
push button on the panel. A maximum angular 
feed of 3}in. is obtainable. 

The enclosed motor-driven work head is 


on the work piece. It is driven in the opposite 
direction to the grinding wheel spindle by a 
guarded vee belt from a small motor carried 
on the head, and has angular adjustment for 
grinding internal cones. The hardened spindle 
is hollow and runs in plain phosphor bronze 
bearings with automatic circulation of oil by a 
built-in pump. It is internally tapered at the 
upper end to enable a male centre to be inserted 
when long work is too large in diameter to pass 
through the hollow spindle. 

The upper portion of the head is flanged to 
accommodate the automatic work feeding 
mechanism, a self-centreing three-jaw chuck 














GRINDER WITH WORKHEAD COVER 
OPENED 


or special fixture, or a 12in. face plate 
which can be fitted with a driving dog for long 
work which can be passed through the spindle. 
Spring-operated carriers are available for driv- 
ing light work from }in. to 1}in. 

The tailstock used for long work, which 
passes through the hollow spindle of the work 
head, is adjustable vertically to suit the length 
of the work. Its centre point can be raised or 
lowered by means of a hand wheel. A self- 
centring roller steady, for work which is too 
long to be carried in a chuck or fixture on the 
work head, is set as near as possible to the top 
of the work with its rollers bearing on the out- 








ANGULAR TRAVERSE 


side diameter with which it is desired that the 
cone centre shall be concentric. 

When the outside diameter of the work is 
unsuitable for use as a guide, collet adaptors, 
which have a truly cylindrical exterior to run 
in the roller steady, are used with a split collet 
bored to suit the diameter of the work. 

The steady can be opened by a lever, and is 
closed by a spring, so that the work is held 
between three roller bearing mounted 











designed to ensure concentricity and roundness 





discs, concentric with the work head and tail- 
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stock, irrespective of the diameter of the work. 
No screws or other adjustable means are needed, 
and work can be rapidly inserted or removed. 

A three-point adjustable steady is used for 
very high precision work. This steady has 
three independent adjustable phosphor-bronze 
shoes, and means are provided to ensure 
concentricity of the centres with the outside 
diameter. 

A 4-gallon centrifugal electrical pump is 
mounted on the settling tank, and piping is 
fitted to conduct coolant to the grinding point. 
A swinging guard, with a transparent window 
in the upper portion for viewing the work, is 
hinged and latched to the column, so that 
coolant is conducted to the tray in the base, 
and the operator is protected from splash and 
risk of injury by the rotating work or spindle. 
This guard is electrically interlocked with the 
work head and coolant pump, which are 
inoperative when the guard is open. 

Grinding cones are trued to the angle of the 
centre being ground by a diamond mounted on 
a bracket below the spindle. Wheel truing is 
simply effected by advancing the spindle and 
then reciprocating the cone slowly past the 
diamond by means of the angular traverse feed 
lever.. When truing is completed, the cone 
is fed into contact with the work piece 
by continued movement of the lever, thus the 
angle of the trued cone is maintained similar 
to that required on the finished work. 








A Bench Incorporating an 
Air Cleaner 


A RECENT addition to the individual dust- 
collecting equipment designed and manufac- 
tured by Dallow, Lambert and Co., Ltd., of 
Leicester, is the self-contained bench unit illus- 
trated. It comprises an enclosed reinforced 
steel bench having an 18in. square rubberised 
tubular grid in the front centre, through which 
air is sucked by an exhauster below. This 
arrangement permits harmful light floating 
particles of dust to be drawn downwards and 
away from an operator engaged in fettling or 
light grinding of small components on the 
bench. At the same time heavier particles are 
allowed to fall through the openings between 
the tubes forming the grid. The dust is 


able to the handling of powders of all types when 
filling boxes, bags, &c. Any surplus powder 
extracted is easily recovered from the dust 
drawer for re-use. 








Power Supply for L.M.S. 
Electrified System at Liverpool 


TuE London, Midland and Scottish Railway 
has put in hand an ambitious project for 
modernising the power supply to the 37 miles of 
electrified lines in the Liverpool, Southport, and 
Ormskirk district, which from the technical 
standpoint will occupy a prominent place in 
the world’s traction systems. 

All current required for working the trains 

was formerly generated at the L.M.S. power 
station at Formby, in the form of 7500 volts 
A.C. at 25 cycles per second, which, however, is 
now non-standard with the rest of the country. 
The end of the war found the Formby plant 
nearing the end of its useful life, and since for 
technical reasons it is not feasible to continue 
generating power at Formby, arrangements 
have been made to take power in bulk from the 
Liverpool Corporation at Bank Hall at 33,000 
volts, 50 cycles per second. 
At Bank Hall the power will be transformed 
to 11,000 volts and distributed to fourteen sub- 
stations now being built along the line-side, 
where it will finally be transformed into 600 
volts D.C. for working the trains. 


‘* PRE-FABRICATED ”? SUB-STATIONS 
Conversion from A.C. to D.C. will be carried 
out in a number of mercury arc rectifier sub- 
stations, each of which, being remotely con- 
trolled from the Hall Road control room, 
will require no local operating staff. 

The sub-stations, which are fed with current 


to each sub-station. Thanks in large measure 
to the use of the “ pre-fab” parts for sub. 
station construction, it is hoped that this 
important scheme will be completed during the 
present year. 








D.H. 108 Experimental Tailless 
Jet Aircraft 


In the accompanying engraving we illustrate 
in flight a new experimental aircraft designed 
by the de Havilland Aircraft Company, Ltd., 
to explore the problems of control in aeroplanes 
with swept-back wings. The machine consists 
essentially of a standard ‘‘ Vampire ”’ fuselage, 
with markedly swept-back wings, and a 
de Havilland ‘* Goblin” turbo-jet engine. At 
the very high speeds expected to be reached in 
the near future with jet propulsion, the swept- 
back wing appears to be promising in over- 
coming structural and control difficulties ; 
hence the production of this experimental air- 
craft. It should not be confused with the type 
of aircraft generally known as the “ flying 
wing,’ which has no fuselage and is not neces- 
sarily intended to reach speeds approaching 
that of sound. 

The controls of the ‘“‘ D.H. 108 ” are interest. 


ing. Since there is no tailplane and therefore 
no elevators, the functions of the elevators are 
performed by the ailerons, now named 
‘“elevons,’”’ at the wing extremities. The 


unorthodox design presents new problems in 
control, which are at present under investiga- 
tion at moderate speeds. It is understood that 
the first flights have been successful and that 
full control has been established without the 
need for modifications. In fact, the machine, 
we are informed, has been flown in mock fights 
with a “‘ Mosquito ” aircraft. 

When trials at moderate speeds are com- 





through 51 miles of cable, of which 35 miles are 
new, are situated at 
Liverpool Exchange, 
Bank Hall, Aintree, 


pleted, a second experimental programme will 
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BENCH WITH AIR 


separated and filtered in an enclosed chamber 
beneath the bench. This filter incorporates a 
shaking gear operated by the lever to be seen 
on the right of the bench. In achamber isolated 
from the adjoining filter compartment are 
situated the exhaust fan and a totally enclosed 


In addition to being used for flexible shaft 
grinding, as shown, the bench unit is also applic-. 





Hall station is virtually ‘eis 
two sub-stations in one, 
separate units being 
provided for the South- 


In the majority of cases, 
these sub-stations are 
being built with “ pre- 
fab”’ concrete construc- 
tion units, enabling 
them to be erected very re 
quickly. da eo 


poet 


CENTRAL CONTROL 
Room 
Work will shortly com- 
mence on the construc- A eps 
tion at Hall Road, tino 
Liverpool, of a new { 
control room, which will ( 
be the nerve centre for rc sat 
the flow of power Aud be 
throughout the L.M.S. ‘i, 
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electrified lines in the 
Liverpool, Southport, 
and Ormskirk district. 
By simply pushing 
the appropriate buttons 
on the control desk, the operator in this control 
room will be able to open or close at will any 
one of more than 130 switches, each of which is 
capable of dealing with many thousands of 
horsepower. The exact position of all switches 
will be shown before him by means of an elec- 
trically lit diagram, whilst a special warning 
will be given automatically should any switch 
open or close except at the instance of the 
operator. 

The principle of controlling the sub-stations 
from Hall Road is similar to that of a modern 
automatic telephone exchange, so that all switch 
operations in the sub-stations can be effected 
over a single pair of wires from the control room 


iD.H. 











108 EXPERIMENTAL AIRCRAFT 


be undertaken to determine its behaviour when 
subjected to the effects of compressibility of air 
at high speeds. For this research the aircraft 
will be modified to some degree, since it is not 
at present equipped for high-speed flying. 

It has been found that the swept-back wing 
delays the onset of compressibility effects suffi- 
ciently to permit higher speeds, without loss of 
control, than those possible with the conventional 
wing lay-out. Thus the data which is expected 
to be provided by the “‘ D.H. 108” should give 
valuable results applicable to the design of 
aircraft. The ‘‘ D.H. 106,” for example, is a 
projected de Havilland jet air liner which is to 
incorporate swept-back wings. 
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Lloyd’s Register of Shipping 





At a special meeting of the General Com- 
mittee of Lloyd’s Register of Shipping, on 
Thursday, June 13th, Mr. Ernest N. Jacobs 
intimated that he had decided to relinquish the 
office of Chairman of the Society at June 30th. 
Sir Ronald Garrett was elected Chairman for 
the ensuing year. Mr. Jacobs will continue to 
act as Chairman of the Sub-Committees of 
Classification for the year ending June, 1947. 
In his report, Mr. Jacobs gave an interesting 
survey of the Society’s operations during the 
war. He referred to the magnificent work done 
by the Society’s surveyors in the building of 
merchant ships and naval auxiliaries and in the 
repair of damaged ships. Wooden ships were 
built by the Fairmile Marine Company, under 
the supervision of a Special Surveyor for Wood 
Construction, who became the production 
manager. Various changes had been made 
in the examination of ships, and _ the 
experience thus gained would, he said, be of 
assistance in the transition period from war to 
more normal conditions. Other services had 
included the inspection and testing of shell 
steel, Bailey bridges, and the survey of Paxman- 
Ricardo engines for tank-landing craft. Despite 
the pressure brought about by ail these special 
war needs, Lloyd’s Register had continued its 
scientific inquiries and its research departments 
had been widely developed. Many interesting 
and important investigations had been made 
which had proved of great assistance to 
owners, builders, and the Government. Com- 
plete revised rules had been prepared in con- 
nection with electric welding to accord with 
the latest practice, and new rules had been 
framed for such subjects as gear cutting and 
the torsional vibration of shafts. 








Birthday Honours 





THe first section of the King’s Birthday 
Honours List, issued on Thursday, June 13th, 
contains the following names :—Sir William 
Henry Beveridge, the economist, and Sir Walter 
Citrine, General Secretary of the T.U.C. and a 
coming member of the National Coal Board, are 
among those created Barons. Knighthoods are 
conferred upon Captain Jocelyn Bray, Chairman 
of the Thames Conservancy Board; Mr. 
George Evetts, lately Gas Adviser to the 
Minister of Fuel and Power; Mr. William 
Thomas Griffiths, chairman and managing 
director of the Mond Nickel Company, Ltd.; 
Henry Ward Lionel Kearns, Director-General 
Production Services, Ministry of Supply; 
Mr. Alexander Lowe McColl, Chairman of the 
Lubricating Oil Committee, the Petroleum 
Board; Dr. Clifford Copland Paterson, Director 
of the research laboratories of the General Elec- 
ric Company, Ltd.; Mr. Reginald Claud 
Rootes, President of the Society of Motor Manu- 
facturers and Traders ; Arthur John Griffiths 
Smout, Director-General of Ammunition Pro- 
duction, Ministry of Supply ; and Mr. Harold 
Léonard Saunders, Comptroller-General of the 
Patent Office. General Andrew George Latta 
McNaughton, General Officer Commanding-in- 
Chief, First Canadian Army, 1942-43, becomes 
a Companion of Honour. The C.B. (Military 
Division) is bestowed upon Engineer Rear- 
Admiral C. W. Lambert and Engineer Rear- 
Admiral S. O. Frew. In the Order of the 
British Empire, K.B.E.s are awarded to Mr. 
Archibald Auldjo Jamieson, chairman of Vickers 
Ltd.; and Professor John Edward Lennard- 
Jones, F.R.S., Director-General of Scientific 
Research (Defence), Ministry of Supply. Among 
the C.B.E.s the following names appear : 
Mr. T. G. 8. Babb, Chief Mechanical and Elec- 
trical Engineer, the Air Ministry; Mr. R. E. 
Bishop, chief designer, the de Havilland Air- 
craft Company, Ltd.; Mr. A. B. E. Blackburn, 
engineer, general manager and director of the 
Sunderland and South Shields Water Com- 
pany ; Mr. M. Campbell, lately Director of the 
Ship Repair Division of the Ministry of Trans- 
port; Professor P. I. Dee, F.R.S., lately 
Superintendent of the Telecommunications 
Research Establishment, the Ministry of Air- 
craft Production; Mr. E. M. Fraser, lately 





Director-General of Aircraft Production, the 
Ministry of Aircraft Production ; Mr. T. Fraser, 
director of the Metropolitan-Vickers Electrical 
Company, Ltd.; Professor W. E. Garner, 
F.R.S., lately Chief Superintendent, Armament 
Research Department, the Ministry of Supply ; 
Mr. H. Grinsted, Director of Technical Research 
and Development, the Ministry of Aircraft Pro- 
duction; Mr. G. M. Gullick, Chief Mechanisa- 
tion Adviser, the Ministry of Fuel and Power ; 
Mr. E. E. Hoadley, chief engineer and manager, 
Maidstone Electricity Department; Mr. J. 
Joseph, managing director, Aeronautical and 
General Instruments, Ltd.; Mr. R. E. R. Luff, 
managing director, Cable and Wireless, Ltd.; 
Mr. W. McA. Morison, Director, Merchant Ship- 
building and Repairs, the Admiralty ; Mr. A. 
Parker, Director of Fuel Research, the Depart- 
ment of Scientific and Industrial Research ; Mr. 
A. A. Rowse, chairman, 8. G. Brown, Ltd.; 
Dr. H. Schofield, Principal of Loughborough 
College, Mr. H. A. Short, docks and marine 
manager, the Southern Railway Company ; 
Mr. J. Swanson, chief engineer officer, s.s. 
“Queen Elizabeth”; Mr. E. W. Taylor, 
joint managing director, Cooke, Troughton 
and Simms, Ltd.; Professor W. N. Thomas, 
Professor of Engineering, the University of 
Wales; Mr. T. Walmsley, Chief Radio Engi- 
neer, the Air Ministry; Mr. C. R. Wheeler, 
lately Controller of Iron and Steel, the Ministry 
of Supply; and Professor R. Whiddington, 
F.R.S., Cavendish Professor of Physics, the 
University of Leeds. 








An L.N.E.R. Centenary 


TuE Ipswich—Colchester line of the London 
and North-Eastern Railway has just com- 
pleted one hundred years of service. It was 
opened for public use on June 15th, 1846, and 
was at that time known as the Eastern Union 
Railway. In 1826 a project was launched for 
the construction of a rail or tram way from 
Ipswich to Eye, and was known as the Port of 
Ipswich and Suffolk Railway, but the scheme 
failed to mature on the grounds that it would 
interfere with existing road and sea transport, 
and because the promoters had no connection 
with the district. Other proposals were subse- 
quently mooted, but it was not until 1836 that 
the Eastern Counties Railway obtained Royal 
Assent to a Bill empowering it to build a railway 
from London to Yarmouth, via Chelmsford, 
Colchester, Ipswich, and Norwich. The project 
was handicapped by financial troubles, and tae 
work of construction was so slow that by the 
end of March, 1843, only the London and Col- 
chester section had been completed and put 
into service, and the prospects of extending the 
line to Ipswich, Norwich, and Yarmouth then 
seemed remote. 

Plans were, however, developed locally to 
build a line from Ipswich to connect with the 
Eastern Counties Railway at Colchester, and 
owing largely to the persistence of Mr. John 
Crevallier Cobbold, of Ipswich, the scheme was 
brought to fruition, the Eastern Union Railway 
coming into existence by an Act dated July 
19th, 1844. Mr. Joseph Locke, a well-known 
railway engineer of the time, was appointed to 
supervise the construction. The route between 
Ipswich and Colchester intersected three water- 
sheds, and as the amount of money available did 
not permit the construction of expensive earth- 
works, the line had mainly to follow the con- 
tours of the country. As a result, heavy 
gradients and sharp curves were inevitable. 
Several bridges, including a lofty one at 
Brantham, were required, but money was saved 
by providing unassuming structures at the three 
intermediate stations. 

Early in 1846 it was reported that all would 
be ready at the end of May, and the directors 
decided to hold a formal opening of the line on 
June llth. At ten-thirty that morning a train 
consisting of thirteen carriages, drawn by two 
locomotives named “Ipswich”? and ‘“ Col- 
chester,” left Ipswich for Colchester, where the 
train was met by another conveying guests from 
London. The two trains were thereupon 
coupled together and returned to Ipswich, 
where the ceremony was completed by festi- 








During its first eight years the Eastern Union 
steadily extended itself by absorbing other 
lines, and in 1854 when its operation was taken 
over by the Eastern Counties Railway, it had 
reached Bury St. Edmunds and Norwich. In 
1862 the Eastern Union, together with other 
lines, was amalgamated with the Eastern 
Counties to form the Great Eastern Railway, 
which, in turn, became part of the London and 
North-Eastern system upon the grouping of the 
railways in January, 1923. 








South African Engineering 


Notes 
(By our South African Correspondent) 


New Fares for Sea Travel 

The regular mailship service between 
South Africa and Britain cannot be resumed 
until the middle of next year at the earliest, 
and will not be in full operation until 1948. The 
Union-Castle Lime’s intermediate services 
between South Africa and Britain and the 
intermediate round-Africa services, will not be 
in full operation until well after the mail 
services, a@ senior official of the company has 
just stated. He announced also that passenger 
fares on the South African coast—which were 
not raised during the war and are not affected 
by an announcement just made of an increase 
in fares between South and East Africa and 
Britain—are about to be increased, probably 
by 15 or 20 percent. This applies to the Union- 
Castle ships only. Some of the other com- 
panies have already increased their fares by up 
to 25 per cent. 


Water Supplies 

Ample water supplies for the new 
factories being erected in the Union are being 
provided, even on the Rand, the Vaal River 
being the source; 30 miles of open country 
between Germiston and Pretoria may be trans- 
formed by the growth of industries and new 
towns once the Vaal River pipe line to Pretoria 
is opened. The Rand Board has surveyed a 
route for its pipe line from Germiston to the 
capital, and the pipes are on order. The route 
chosen is 3} miles long, and in the main closely 
follows the railway line from Pretoria to 
Germiston, and the main road between the two 
centres. It passes through Kempton Park, 
Esselen, and Irene, and will supply the new 
Kempton Park airport. Industrialisation along 
this belt of country has been held up by 
one factor only. Transport by road and rail 
exists, electrical power is available almost all 
the way, but north of Kempton Park there is 
no adequate supply of water. The new pipe 
line will be able to carry 10 million gallons of 
water daily. The first water from the Vaal will 
flow into Pretoria by the end of next year. 
Early in the war Pretoria reached agreement 
with the Rand Water Board for a water supply 
from the Vaal to augment its oWn resources. 
It guaranteed a minimum consumption of 
3 million gallons a day, and the Board expects 
the consumption to increase considerably. 
From the Signal Hill reservoir, Germiston, a 
pipe line, 164,000ft. long, will be laid as far as 
the municipal boundary of Pretoria, at an esti- 
mated cost of £500,000. Within the munici- 
pality the line will continue for another 18,000ft. 
to a reservoir to be built near Iscor. There is a 
drop of about 1000ft. between Signal Hill and 
the new Pretoria reservoir. 

Railway Expenditure up £4,130,000 

Railway expenditure from revenue for 
1946-47 is estimated at £60,226,000, an increase 
of £4,130,000 over the expenditure in the 
current financial year. 


Motor Factory 

A plant to assemble American motor- 
cars and lorries with a capacity of 5000 units 
@ year will be built at Uitenhage, according to 
Mr. J. B. Harrego, who returned recently from 
@ two months’ business visit to America and 
Britain. The company’s capital probably will 
be £250,000. The promoters hope erection work 
will start in the next three months on a 50-acre 
site purchased from the Uitenhage Town Council 
last November, adjoining a plot purchased by a 








vities appropriate to such an occasion ! 





rubber company last year for a £350,000 plant. 
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The Government’s Economic Policy 
Speaking at a meeting at Croydon in 
connection with the Government’s prosperity 
campaign, on Tuesday, June 18th, the Lord 
President of the Council, Mr. Herbert Morrison, 
stressed the fact that consumption and pro- 
duction must march together, saying, if that 
could be achieved, we should enjoy a prosperity 
greater than we had ever known before. There 
was still a lot of hard thinking and hard work 
to do in 1946, Mr. Morrison declared, but 
already we were beginning to see results, and 
though at present an uphill task confronted us, 
a strong and co-operative effort would now get 
us over the worst. 
Our economics must be sound, Mr. Morrison 
continued, and each and all must understand 
that a high standard of living and, social 
security must be paid for by production. On 
the other hand, high production without a com- 
pensating higher standard of living started up 
the vicious circle of unemployment and waste, 
and that could not be tolerated. Speaking of 
nationalisation, Mr. Morrison said that personal 
responsibility would be especially heavy upon 
the men and women engaged in those industries 
which would be coming under public ownership. 
Mr. Morrison also made reference to the 
Essential Work Orders, saying that notice of 
withdrawal had already been given in over 100 
industries, and that by the middle of last month 
over 51,000 undertakings had ceased to be 
scheduled. This meant that about 5} million 
people who had been tied to their jobs under 
the Orders had been freed. A further twenty- 
seven industries would be freed by early August. 


Iron and Steel Production 
Figures relating to iron and steel pro- 
duction in the United Kingdom during May were 
issued by the Ministry of Supply towards the 
end of last week, and from them it may be seen 
that the weekly average output of steel in that 
month was 261,900 tons, representing an annual 
production rate of 13,619,000 tons. It is of 
interest to compare this figure with the produc- 
tion figure for the year 1938, which was 
10,397,000 tons. Pig iron output also showed a 
further increase during May, the weekly average 
production being 151,200 tons, representing an 
annual production rate of 7,860,000 tons. The 
output of pig iron in 1938 amounted to 6,761,100 
tons. 
Statistics published in the British Iron and 
Steel Federation’s monthly bulletin show that 
total exports of iron and steel for the first four 
months of this year were at an annual rate of 
2,350,700 tons, an increase of 20 per cent. on 
the 1938 figure. In terms of value, the increase 
was 77-1 per,cent., from £42,746,200 in 1938 to 
an annual rate of £75,724,000. 


Finance Corporation for Industry, Ltd. 

As part of the arrangements for meet- 
ing the needs of industry in the post-war years, 
the formation of the Finance Corporation for 
Industry, Ltd., was announced by the Chan- 
cellor of the Exchequer in Parliament on 
January 23rd, 1945. Its main function, it was 
then stated, was to provide finance for develop- 
ment and re-equipment until such time as the 
expenditure became sufficiently profitable to 
enable borrowers to repay by raising money 
through the normal market channels. The 
demands which might be made upon the Cor- 
poration’s facilities were unpredictable, but to 
enable it to meet all likely calls, the share 
capital was fixed at £25 million and the Corpora- 
tion was given power to borrow up to £100 
million. The minimum sum to be provided by 
the Corporation was £200,000. 

The Corporation’s first balance sheet, cover- 
ing the period ended March 3lst, 1946, has 
now been issued, and shows that the preliminary 
expenses amounted to £126,008, of which the 
sum of £125,000 was taken up by stamp duty. 
The balance sheet also shows a loss of £16,085, 
but it is pointed out that it was naturally some 
months before the organisation of the corpora- 


Industrial and Labour Notes 


and, of course, there is usually a time lag 
between the making of an agreement to lend 
money and its utilisation by the borrower. 

A statement by Lord Hyndley, chairman of 
the Corporation, says that up to the time when 
the figures were compiled for the balance sheet, 
small use had been made of the Corporation’s 
facilities. The amount which the Corporation 
had so far agreed to provide was £1,135,000, 
but, Lord Hyndley explains, a further £2,000,000 
may be added to this total by the applications 
under consideration which appear likely to 
result in business. The enterprises covering the 
total sum include a variety of industries, such as 
oil engines, permanent prefabricated houses, gas 
turbines, shipping, electrical components, and 
chemicals. A substantial number of other 
inquiries—including some from the iron and 
steel industry—has been received and Lord 
Hyndley says that some of them may later 
result in business, while others have been 
rejected after consideration by the board. 

Lord Hyndley’s statement goes on to say that 
it was originally anticipated that the basic 
industries would provide the bulk of the Cor- 
poration’s business, and that by reason of the 
volume thus provided, reserves could gradually 
by accumulated. As events have turned out, 
however, the applications with which the Cor- 
poration has so far dealt have originated almost 
entirely from sources other than the basic 
industries. The nationalisation of the coal 
mines, the Corporation feels, has probably 
reduced the demands upon its facilities. 


Coal Output 


The latest statistics regarding coal 
output issued by the Ministry of Fuel and Power 
relate to the four weeks ended May 25th, and 
show that in that period the average weekly 
production of saleable coal was 3,702,500 tons, 
compared with 3,252,400 tons a week in April, 
and 3,009,600 tons in May, 1945. The April 
output was, of course, affected by the Easter 
holiday, while the low figure for May, 1945, was 
accounted for by the V-E and Whitsun holidays. 
The total tonnage estimated to have been lost 
in May of this year was 82,700, including 24,100 
tons by recognised holidays, 17,600 tons by 
disputes, 37,000 tons by accidents, breakdowns, 
and repairs to machinery, and 4000 tons by 
other causes. 
The number of wage earners on colliery books 
in May was 699,100, compared with 698,400 in 
April and 716,000 in May, 1945. Those “‘ effec- 
tively employed ’’ numbered 646,300 in May, 
compared with 635,400 in April, which is un- 
doubtedly a factor contributing to the improved 
output. There was also a decline in voluntary 
absenteeism at the coal face compared with 
April, the figures being 9-46 per cent. and 10-68 
per cent. respectively. The output in May per 
manshift worked is estimated at 2-78 tons, com- 
pared with 2-73 tons in April. 

The subject of manpower and the mines was 
referred to on Saturday last, June 15th, in a 
speech at Ramsgate by the Parliamentary 
Secretary to the Ministry of Fuel and Power 
Mr. Hugh Gaitskell. He said that there were 
now 80,000 fewer miners than before the war, 
and that many were now getting on in years. 
Mr. Gaitskell estimated that every year the 
mining industry was losing, for one reason or 
another, over 50,000 men. Last year coal con- 
sumption each week was on the average 100,000 
tons more than was produced, and at the end of 
the winter stocks were the lowest ever. Com- 
menting that the May output was good, Mr. 
Gaitskell said that if we were to get through 
next winter we must have more workers now. 
For the industry as a whole, throughout the 
country, between 70,000 and 100,000 men and 
boys were needed to bring the labour force up 
to the required figure of about 730,000. 


The Gas and Electricity Industries 


The committee on nationalisation set 
up by the Association of British Chambers of 


Arnold Gridley, has now issued a report on the 
proposed nationalisation of the gas and elec- 
tricity industries. 

After a survey of both industries, the report 
says that the Association is satisfied that they 
are capable of continued development in a 
public-spirited way to the benefit of the com. 
munity as a whole. The view is supported that 
both industries should continue under company 
and municipal enterprise, appropriately con- 
trolled, and the Association is unable to see 
how State ownership would improve the efii- 
ciency of the industries if the criteria of 
efficiency are selling price, quality of product, 
and adequacy of service. Commenting on the 
assumption that nationalisation will auto- 
matically result in economies and therefore 
that gas and electricity will be cheapened, the 
report says that there is no justification for 
such an assumption. On this point, the Asso- 
ciation’s view is that under a Government 
monopoly the consumer would be the ultimate 
loser. Higher charges for gas and electricity 
would increase production costs, and thereby 
be detrimental to the export trade. 

Other observations made in the report are 
that relations between employers and employees 
in the gas and electricity industries are excel- 
lent, wages, working conditions, holidays, and 
sick benefits all being agreed by Joint Industrial 
Councils. The Association fails to see how 
nationalisation could better these conditions. 
It is also considered that healthy competition 
between the two industries is far better and in 
the best interest of consumers than any 
monopoly created under nationalisation. As 
the industries have been built up mostly by 
local knowledge, personal contact, prompt 
attention, initiative and good will, it is claimed 
that the public prefers this to the more cumber- 
some and remote Government method of 
control which inevitably leads to delay. 


Employment Statistics 


Figures were issued by the Ministry of 
Labour on Wednesday, June 19th, showing the 
position regarding employment and unemploy- 
ment in Great Britain in April, and from them 
it may be seen that the total working population 
was 20,427,000, compared with 20,530,000 in 
March. The total reduction in the working 


population since June of last year is estimated 
as being 1,142,000 (196,000 men and 946,000 
women), but at the end of April, 1946, the total 
working population was greater than at mid- 


1939 by 677,000 (6000 men less and 683,000 


more women), 


The total number of people employed in 


industry in April was 16,622,000 (11,202,000 
men and 5,420,000 women), 
being about 1,300,000 below that recorded 
for mid-1939. 
1946, however, there was a net increase in 
the number employed in industry of 413,000, 
the number of men increasing by 1,216,000 and 
the number of women decreasing by 803,000. 
The number of people estimated as being 
employed at the end of April, 1946, on the 
manufacture of equipment and supplies for the 
Forces was 957,000, compared with 3,887,000 
at mid-1945. 
work for home civilian needs, for export in the 
manufacturing industries, in the basic indus- 
tries, in building and civil engineering, the 
distributive trades and other civilian services 
numbered 15,665,000, compared with 16,650,000 
at mid-1939 and 12,322,000 at mid-1945. 


this number 


Between mid-1945 and April, 


People employed in April on 


The number of insured persons registered as 


unemployed on May 13th was 374,876, com- 
pared with 371,410 on April 8th. The May 
figure includes 58,473 married women, some of 
whom are probably retiring from industrial 
employment, and 32,574 ex-Service personnel 
who had had no employment since demobilisa- 
tion. 
at May 13th, 12,005 uninsured people, including 
6984 boys and girls under sixteen who had not 


In addition, there were on the registers 








tion was completed and its first loans arranged, 





Commerce, under the chairmanship of Sir 


then entered industry. 
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French Engineering News 
(From our French Correspondent) 


Paris, June 14th. 


Notable progress has been made in France 
with the task of reconstruction. By April, 
1946, 750,000 dwellings were being repaired 
and 400,000 had been permanently repaired. 
Out of the 350,000 damaged businesses regis- 
tered, 2950, whose reconstruction involved over 
3 million francs, and 10,000, involving less than 
3 millions, were authorised to start repairs. In 
order to speed up reconstruction of factories 
the Ministry of Industrial Production has per- 
mitted factories likely to cost less than 1 million 
to repair to go ahead without authorisation. 
Labour is one of the main difficulties. By 
February Ist, 1946, 15 million cubic metres 
of rubble had been cleared. The question of 
demining is also urgent, for half of the 400,000 
hectares thus out of commission was agricul- 
tural land. By April Ist, 1946, about 12,000 
mines had been neutralised and 320,000 hectares 
of land surveyed. All public services necessary 
for the life of the nation had been freed, 
including roads, railways, canals, electricity 
lines, &c. 


Besides repairs, the construction of permanent 
dwellings is also urgent, and for 1946 credits for 
the construction of 25,000 dwellings have been 
granted. Meanwhile it is estimated that the 
building trade is short of about 500,000 qualified 
workers, especially masons, and the Ministry of 
Reconstruction is to open about twenty centres 
to train foremen and technicians. There has 
also been a serious attempt on the part of the 
Ministry to obtain an increased allowance of 
certain materials. The monthly coal allocation 
has been increased from 160,000 tons in Feb- 
ruary, 1946, to 200,000 tons, while out of a total 
cement output of 220,000 tons, 62,000 tons was 
used on factories, ports and railways during 
May. Only 20,000 tons of lime was available, 
however, to satisfy needs amounting to 65,000 
tons. It is proposed to avoid unnecessary 
transport by planning new factories according to 
regional conditions. In order to achieve the 
large-scale reconstruction necessary, a good 
deal of de-centralisation is envisaged. By a 
decree of March 30th, Departmental Recon- 
struction Commissions are in being, each 
presided over by a prefect, and comprising 
fifteen members, including building workers 
and employers, an architect, building tech- 
nicians, and workers’ organisations representa- 
tives. These Commissions will be responsible 
for the sub-allocation of materials, and questions 
of town planning. 

* * * 

Annual electricity production in Algiers will 
increase to 100 million kWH, following the 
inauguration of the sixth hydro-electric plant 
built since 1940. This will double the 1939 
production. Electricity is a prime factor in 
the development of industry and agriculture. 
Algiers cannot compensate for lack of fuel by 
imports of coal, owing to transport difficulties 
and shortages of foreign currency. It is 
expected that the Petite Kabylie water area 
will be utilised, and that thermic plants will be 
constructed in the Oran region, which is not 
suited to hydro-electric exploitation. The 
Kerrata and Mansouria plants, supplying 110 
and 140 million kWH, respectively, each year, 
will be interconnected with high-tension lines 
of 90,000 to 100,000 volts. The completed 
works will make 400 million kWH available in 
Algiers in 1952 and a thousand million kWH in 
1965. The increased supply will facilitate elec- 
trification in all branches of production. 

* * * 


The Belgian Government has decided to 
adjust the price of coal. The average price will 
be increased from 320f. to 450f. a ton from 
July Ist. This readjustment will cover the State 
subsidies, amounting to 3 milliard francs a year. 
Thus, for a production of 24 million tons, the 
450f. rate establishes an index of 3 compared 
with the average pre-war price of coal. In 
France, the cost of industrial coal rose from 
177£. in 1939 to 1300f. in March, 1946. In this 
case the index is 7:5. 





Notes and 


Memoranda 


+» 


Rail and Road 


RatLway TUNNELS THROUGH THE ROcCKIES.— 
Among the many construction projects completed 
by American railways during 1945 were two new 
single-track tunnels through the Rockies, one 
3015ft. long on the Northern Pacific, at Bozeman 
pass in Montana, and the other, 2550ft. long, on the 
Denver and Rio Grande Western, at Tennessee 
in Colorado. Railway Age says that both tunnels, 
work on which was started in 1944, typify the latest 
practice in tunnel design and construction, and both 
replace nearby former tunnels which had heavy 
gradients, restricting clearances, poor ventilation, 
and linings badly in need of repair. 


AMERICA’S RAILWAY RECEIPTS.—Statistics com- 
piled by the Association of American Railroads 
show that Class I railways in the U.S.A. had an 
estimated income in the first three months of this 
year, after the payment of interest and rentals, of 
17,100,000 dollars, compared with 146,698,000 
dollars in the corresponding period of 1945. The 
three months net railway operating income, before 
interest and rentals, was 108,706,637 dollars, com- 
pared with 249,879,982 dollars in the same period 
last year. The estimated results for March show 
a deficit after interest and rentals of 42,400,000 
dollars, compared with a net income of 62,931,000 
dollars in March, 1945; while the net railway 
operating deficit for that month was 20,459,240 
dollars, compared with the March, 1945, figure. 
In the twelve months ended with March, the rate of 
return averaged 2-56 per cent., compared with 
3-91 per cent. for the twelve months ended March, 
31st, 1945. 


LiceNsING oF Bus SERVICES AND Goops 
VeuicLes.—The Area Traffic Commissioners and 
the Traffic Area Licensing Authorities appointed 
under the Road Traffic Act, 1930, and the Road 
and Rail Traffic Act, 1933, will shortly be resuming 
the licensing systems for road passenger services 
and for goods vehicles under those Acts. During 
the war they have, as Regional Transport Com- 
missioners, been dealing with these matters by the 
issue of permits under the Defence Regulations. 
The changeover to the pre-war licensing system 
will be a gradual process, and will apply first to new 
applications and those involving major variations. 
The Ministry of Transport states that the two 
systems will operate concurrently for some time, 
and the Regional Transport Commissioners will 
continue to deal with permits and with the rationing 
of fuel for commercial vehicles, but for these purposes 
they will act in respect of the traffic areas i 
of the civil defence regions. Operators should, 
however, address their applications for fuel rations 
as at present until they receive further instructions. 


Air and Water 


HUDDERSFIELD Firm’s PRIVATE AIRFIELD.— 
Huddersfield Town Council has appointed a town 
planning sub-committee to report on an application 
for the diversion of a cart track which intersects 
the runway of a private aerodrome projected by 
Mr. David Brown, managing director of David 
Brown and Sons (Huddersfield), Ltd., and David 
Brown Tractors, Ltd. The aerodrome, covering 
50 acres of land reclaimed from Crosland Moor, is 
on a plateau to the south of the town, a few hundred 
yards from the head office of the David Brown 
group of companies. It will have a runway 900 
yards long and 50ft. wide. 


L.M.S. Irish SERvices.—Subject to the avail- 
ability of ships now being refitted, or awaiting 
release from requisition, the London Midland and 
Scottish Railway is planning to increase during the 
summer and autumn its steamship services to and 
from Ireland. On the Holyhead-Kingstown route 
it is intended as from June 28th to increase the 
service—now once daily except Sundays—to two 
sailings daily in each direction on Fridays and 
Saturdays, with one sailing daily on other weekdays. 
As from September Ist, it is hoped further to increase 
the sailings to two in each direction each weekday, 
with one sailing each way on Sundays. Between 
Heysham and Belfast, additional weekend sailings 
will probably be provided during August. The 
reinstatement of the Sunday service is contingent 
upon the return of the “‘ Duke of Rothesay ”’ and 
“Duke of York,” which are still on Government 
service. Between Stranraer and Larne, certain 
additional sailings will be afforded on Saturdays 
during July and August for travellers rs 
Scotland and Northern Ireland, and vice versa. 
Passengers will still require to obtain sailing tickets 
before travelling. 


pass| behind Boulder dam to 


Water SurPpPiigs in Arizona.—According to the 
United States Geological Survey, Central Arizona is 
faced with a severe shortage of water for irrigation 
during the growing season owing to low stream 
flows, depleted reservoir storage, and overdrafts on 
the ground water supplies. A power shortage is also 
a possibility in Arizona, owing to the combination 
of these conditions and the depletion of storage 
roduce power for war 
industries. Engineering News-Record -says that 
greatly sub-normal flows were prevalent ay 7 gona 
Arizona during March, especially in the Gila and 
Salt River basins, where streams were approaching 
low record flows for the season. Totals for March 
ranged from 16 per cent. of normal in Verde River 
to 31 per cent. in the Salt River at Roosevelt dam. 
The flow of the Gila River averaged 27 per cent. of 
normal, and in only two years since 1921 has the 
March run-off been lower. 


Miscellanea 


THE Kineston ReszarcH Lasoratory.—An 
illustrated brochure has been prepared by Alumi- 
nium Laboratories, Ltd., describing the work carried 
out at its research laboratory at Kingston, Canada. 
The laboratory comprises eight main divisions : 
industrial, mechanical testing, metallography, 
electrometallurgy, physics, chemical metallurgy, 
analytical, and documents, and the activities of 
each are concisely surveyed in the brochure. 


InpusTRIAL EDUCATION aT A STEELWORKS.— 
With a view to stimulating the interest of typists 
and other non-technical members of its staff in their 
daily duties, Hadfields Ltd. is giving short lectures 
on the manufacturing processes carried out at the 
East Hecla Works. Those attending the lectures 
are then conducted on a tour of the plant, so that 
they may see for themselves the operations of steel 
melting, forging, rolling and casting actually being 
carried out. 

THE ENGINEERING AND MARINE EXHIBITION.— 
The next Engineering and Marine Exhibition is to 
be held at Olympia, London, from August 28th to 
September 13th, 1947. It will be recalled that 
arrangements had been completed for an exhibition 
to take place in September, 1939, but had to be 
cancelled on the outbreak of war. As usual, the 
exhibition is being organised by F. W. Bridges and 
Sons, Ltd., who have reopened their offices at 
Grand Buildings, Trafalgar Square, W.C.2. 


Controt oF Botts anD Nuts.—The Minister of 
Supply has made the Control of Bolts, Nuts, 
Screws, Screw Studs, Washers, and Rivets (No. 11) 
Order, 1946, which came into force on June 17th. 
The Order increases the maximum prices for certain 
types of iron and steel bolts, nuts, screws, screw 
studs, and rivets, and removes from control the 
maximum prices for non-ferrous bolts, nuts, screws, 
and screw studs. Copies of the Order (S.R. & O., 
No. 828, 1946) may be obtained from H.M. 
Stationery Office, price 1d. 


America’s CREOSOTE SHORTAGE.—According to 
Mr. J. F. Linthicum, of the American Lumber and 
Treating Company, there is a likelihood that America 
will face a shortage of 20 million gallons of creosote 
during the present year, unless exports from this 
country can be improved. Quoting Mr. Linthicum’s 
comments on the subject, Railway Age says that an 
adequate supply is essential to the national economy 
in maintaining railway, utility, and communications 
systems, as there is no comparable substitute for 
creosote in the preservation of sleepers, transmission 
poles, and marine piling. 

GENERATION oF ELeEctTRICITY.—The official 
returns rendered to the Electricity Commissioners 
show that 3237 million units of electricity were 
generated by authorised undertakers in Great 
Britain during the month of May, 1946, as com- 
pared with the revised figure of 2812 million units 
in the corresponding month of 1945, representing 
an increase of 425 million units, or 15-1 per cent. 
During the first five months of 1946 the total 
number of units generated by authorised under- 
takers was 17,719 million units, as compared with 
the revised figure of 16,593 million units for the 
corresponding period of 1945, representing an 
increase of 1126 million units, or 6-8 per cent. The 
total number of units sent out from the generat- 
ing stations of authorised undertakers during the 
month of May, 1946 (7.e., units generated less units 
consumed in the stations by auxiliary plant and for 
lighting, &c.), was 3049 million units. The total 
number of units sent out from these generating 
stations during the first five months of 1946 was 





16,728 million units. 
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Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this col » are 





requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting ts to be held should be clearly stated. 


Association of Austrian Engineers 
Monday, June 24th.—Austrian Centre, 69, Greencroft 


Gardens, N.W.6. ‘“‘ Production of Metals by Dis- 
tillation,” Professor Dr. P. H. Gross. 7.30 p.m. 


Incorporated Municipal Electrical Association 
Monday to Friday, June 24th to 28th.—Jubilee Conven- 
tion at Blackpool. 


Institute of British Foundrymen 
To-day, June 21st.—Grand Hotel, Birmingham. Annual 
erence. 


Institute of Sewage Purification 
Wednesday, July 3rd to 5th.— Annual Summer Conference 
at Eastbourne. 


Institution of Automobile Engineers 

Saturday, June 22nd.— y ” at Esso House, Milton 
Hill, near Abingdon, Berks. 2.30 p.m. 
Friday, July 5th.—Society of Motor Manufacturers and 
Traders, 148, Piccadilly, W.1. Fortieth anniversary 
celebrations. 12.45 p.m. 


Institution of Civil Engineers 

Friday, June 28th.—BirRMINGHAM AND District Asso- 
claTIon: A visit to the reservoirs of the Birming- 
ham Water Department in the Elan Valley. 9 a.m. 


Institution of Electrical Engineers 
Saturday, June 22nd.—N. EasTERN STUDENTS+ Visit 
to the electric car sheds of the London and North- 
Eastern Railway at Gosforth, Newcastle-upon-Tyne. 
2.15 p.m. 
Institution of Mechanical Engineers 
Saturday, June 29th.—N. WESTERN GRADUATES : 


to A. V. Roe and Co., Ltd., Woodford. 
Saturday, July 6th—N. WESTERN GRADUATES : 


Visit 


Visit 


Objecti 
prices stated. 


No. of 
report. 


B.1.0:8.: 
333 oan 
334 
361 
& 
363 

C.1.0.8.: 
VI-22, X-18, 


22, XV-5 
XXII-1 


XXIV-4 
XXVIII-13 
XXIX-27 
XXX-80 


XXX-107 
XXXI-44 


XXXII-76 ... 
XXXII-89 ... 


XXXIT-95 ... 


to the works of A. V. Roe and Co., Ltd., Chadderton. B.1.0.8 
Friday, July 19th.—S. Wares BrancH: Visit to the | 240 
cable works of Edison Swan Electric Company, Ltd., 
at Lydbrook. 
Saturday, August 24th—N. WESTERN GRADUATES: | 273 
Visit to Metropolitan-Vickers Electrical Company, 
Ltd., Trafford i Park. Manchester. 
Institution of Mining Engineers on 
To-day, June 21st.—Royal Victoria Station Hotel, | 332 
Sheffield. Summer Meeting. 
Institution of Production Engineers 
Thursday, July 4th—WoLVERHAMPTON GRabDvuAmTEs: | 337 
Visit to the Birmingham Gazette Buildings, Bir- 
mingham. 2.30 p.m. 341 
Thursday, July 11th—Surewssury Svus-SEcTIon: 
Technical College, Shrewsbury. ‘‘ The Principles 
Involved in Fabrication to Replace Castings.” | 342 
J. H. Paterson. 7.30 p.m. 
Saturday, July 13th.—LetcesterR Srction: Visit to 
Fischer Bearing Company, Ltd., Wolverhampton. | 372 
7.45 a.m. 
; ; F.LA.T 
London Association of Engineers ies 
Wednesday, June 26th.—Visit to James Powell and Sons, 
, Whitefriars Glass Works, Tudor Road, 
Wealdstone, Middlesex. 6.50 p.m. 
Wednesday, July 1ith.—Visit to James Powell and Sons, 
Whitefriars Glass Works, Tudor Road, 
Wealdstone, Middlesex. 6.50 p.m 104 
Saturday, Aug. 24th.—Visit to Kodak, Ltd., Wealdstone, 
Harrow, Middlesex. 3 p.m. C.1.O.S.: 
—)2? 
Manchester Geological and Mining Society i 
Tuesday, June 25th.—Visit to the Bickershaw Colliery. | XI-9 
2 p.m 
Sheet and Strip Metal Users’ Technical Association | XXIT-15 
Friday, July 5th—Connaught Rooms, Great Queen 
Street, W.C.2. Annual general meeting. Papers, 
“‘Metal Decoration, with Particular Reference to | XXIII-16 
Anodic Oxidation,” V. F. Henley ; ‘‘ Some / ts 
of the Welding of Stainless Steels, ‘5. A. MeWilliam ; | XXIV-3 
“The Electro- rutching a Pre- Plating of Steel 
Strip,” W. F. Coxon ; osphating Processes as a 
Pre-Treatment for Metal Finuhieg HH. A. Holden ; | XXIV-9 
“* Some Considerations in the Manipulation of Thin 
Gauge Sheet Metal,” J. A. Grainger. 10 a.m. XXVI-19 
Sheffield Metallurgical Association XXVIII-35... 
—— June 21st.—198, West Street, Sheffield. Meeting 
consider formation of a Refractories Group. 
7. oh p.m. XXXI-14 
( ‘ XXXI-79 
Society of Chemical Industry 
To-day, June 2\st.—MancuesTeR Section: Lecture | XXXII-9 
Theatre, Central Library, St. Peter’s Square, Man- 
chester. ‘‘ Molecular Structure and Mechanical 
Properties of High Polymers,’ Professor H. Mark. | XXXII-22 ... 
6.30 p.m. sr 
Stephenson Locomotive Society 
Saturday, June 22nd.—Visit to Doncaster Works and 
Running Shed. 2.30 p.m. 
Saturday, July 6th.—L.N.E.R. Ambulance Room, Leith | XXXII-31 ... 


Street, Edinburgh. ‘“‘The 4-4-0 Locomotives of 





the North British Railway,” J.T. Rutherford. 3 p.m. 





Title. 


Winkler Generators for Manu- 
facture of Water Gas, &c.. ‘s 
a of Geophysical 
vemootne & in Germany during 
po 
Non-Metallic Materials for Air- 
craft : Visits to Research Estab- 
lishments in Germany .... 
Rohm und Haas, A.G., Darm- 
stadt: Manufacture of “ Plexi- 
glas” and “ Plexigum ”: Poly- 
merisation of aw Metha- 
crylate... 


The Fischer-Tropsch Process 


Chemische Werke Hils A.G.: 
Acetylene and ean Manu- 
facture... . 

Dynamit ‘A.G. Plant at Schule- 
busch : Continuous Process for 
T.N.T. Manufacture... . 

Synthetic Rubber Plant, Buna 
Werke-Schkopau A.G... 

Manufacture of German High 
Explosive Shell Steel for Artil- 
lery .. 

Bavarian ‘Motor Works (BMW) ; ; 
A Production Survey : 

Natter Interceptor Project 

Heat-Resisting and Corrosion- 
Resisting Alloy Steels, F. ee 
A.G., Essen = 

A Sonic Altimeter for Aircraft ... 

Luftfahrtorschungsanstalt Braun- 
schweig: Research activities on 
Fuels and Lubricants __... 

Telefunken Cathode Ray Tube 
Laboratories and aneeAEE, 
Phosphur Manufacture 


Synthetic Tanning Agents and 
Leather Auxiliary Products of 
the I.G. Farbenindustrie ..._ .. 
Symposium of Interrogations and 
Reports on German Methods of 
Statistical Reportin ‘ 

Amalia Benzole Re nery, ‘Har- 
Fes! Bergwerksverein, Bochum 

mische Fabrik Weyl A.G., 


Sandhoferstr. 96-106, Mann- 
heim-Waldhof; Distillation of 
Tar 


German ‘Graphitising Furnaces at 

Meitingen (Siemens Plania) ... 
German Chemical Plant Manu- 
facture: Mixing and Grinding 
Machines . 

The German Wartime Electric ity 
Supply: Conditions, Develop- 
ment, Trends... .. 

German Tin- Smelting and Allied 
PRR NOIT icc, inns. 2 wen “ace 208 


Investigation of Measuring Instru- 
ments, Gauges, and Cutting 
Tools ... 

Investigation ‘of Honing Machines 
by Mayer and Schmidt A.G., at 
Offenbach 

Survey of the Are Carbon In- 
dustry in Germany 

Report on German Aircraft 
ME-110 G-4/R-3 

Mechanical and Metallurgical Tar- 
gets, Savoy Region: Visit to 
Five Research Laboratories 

I.G. Farbenindustrie Plant, Frose, 
Germany : Production of Tetra- 
Ethyl] Lead and Ethyl] Fluid 

Oil Targets in Ruhr and Hanover 
Areas ... 

Dynamit A. G. Plant at "Troisdorf : 
High Explosives, Initiators and 
Detonators, Plastics... . 

Synthetic Lubricating Oil Plant, 
Rheinpreussen, Homberg... 

Harburger Gummiwarenfabrik 
Phenix A.G., Harburg ... 

Production of Fatty Acids from 
By-Products of the Fischer- 
Tropsch Process “ 

Binoculars for Night Seeing 3 

The Manufacture of Synthetic 
Butter ie 

The Chemical Compositions of 
German Pyrotechnic Coloured 
Signal Items __... 

Optical Glass Manufacturing at 
Schott and Gen, Jena... 

Aircraft Engines Additional and 
Temporary Supercharge, by the 
Use of Nitrous Oxide N,O in the 
A® + 

Holsteinische Sinton’ Fabrik 
Gerli wi ig Elmshorn: Freez 


eco) eee 


Post 
free, 


8. d. 
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Reports on German Industry 


Limited numbers of copies of the reports of Intelligence 
Sub-Committees on German Industry listed 
below can be obtained from H.M. Stationery Office at the 
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Personal and Business 


Mr. 8S. F. Buancx has been appointed general 
manager of British Light Steel Pressings, Ltd. 

Mr. G. Tout has now resumed his duties as West 
Lancashire representative of J. H. Fenner and 
Co., Ltd. 

TEcHNICAL Desiens, Ltd., announces that its 
address is now 94, New Bond Street, W.1 (telephone, 
Mayfair 1713). 

Mr. E. W. Young has been appointed a director 
of Rootes Ltd., and is joining the export division of 
the company. 

Mr. JoHn C. Brown has been appointed secrotary 
and accountant of Pitter Gauge and Precision Too} 
Company, Ltd. 

Str STEPHEN TALLENTS has retired from the post 
of Public Relations Officer, Ministry of Town and 
Country Planning. 

Mr. J. Witson PERRY has been appointed a 
director of the John Thompson Engineering Com. 
pany, Ltd., Wolverhampton. 

Mr. H. Hume Saunpers, M.I. Mech. E., and 
Brigadier James Storar, M.I. Mech. E., have been 
appointed directors of Vulcan Foundry, Ltd. 

Mr. LESLIE GAMAGE has been elected Chairman of 
the British Export Trade Research Organisation, 
Mr. C. Percy Lister has been elected Deputy 
Chairman. 

Mr. J. K. ANDERSON, Mr. E. F. Robson, and 
Mr. A. L. Rintoul have been appointed additional 
directors of Fairbairn, Lawson, Combe Barbour, 
Ltd., Leeds. 

THe Ministry or SUPPLY announces that the 
address of the Leeds regional machine tool disposal 
centre has been transferred to 10, Bank Street, 
off Boar Lane, Leeds, 1. 

THE RENOLD AND COVENTRY CHAIN ComPany, 
Ltd., Didsbury, Manchester, has acquired an addi- 
tional factory situated at Cardiff, covering a floor 
area of 130,000 square feet. 

Mr. Norman H. Drxon has been appointed chief 
mining engineer and manager of the new coal mining 
division of the Consolidated Pneumatic Tool Com. 
pany, Ltd., 232, Dawes Road, Fulham, 8.W.6. 


Mr. A. E. Cr1GHTON is retiring from the position 
of superintendent engineer and naval architect, 
Royal Mail Lines, Ltd., but will be retained as con- 
sultant. Mr. H. J. Wheadon has been appointed to 
succeed him. 


Mr. F. J. Waker, A.M. Inst.C.E., A.M.I 
Mech. E., has been appointed a director and general 
manager of Head, Wrightson Light Alloy Struc- 
tures, Ltd., a subsidiary of Head, Wrightson and 
Co., Ltd., Thornaby-on-Tees. 


AssociaTED British Om EnoGrves, Ltd, 
announces that its head office is now at Duke’s 
Court, 32, Duke Street, St. James’s, 8.W.1 (tele- 
phone, Whitehall 6177). Mr. R. Calvert-Link has 
been appointed general sales manager of the 
company. 

Mr. N. G. Gepy#, M. Inst. C.E., has been released 
from his wartime appointment of Regional Works 
Adviser in the South-Western Region, which he has 
held since October, 1940, and has resumed his 
practice as a consulting civil engineer at Alliance 
House, Caxton Street, London, S.W.1. 


Mr. ALBERT LAWRENCE has resigned his position 
as manager of the used machine tool department of 
E. H. Jones (Machine Tools), Ltd., and is forming a 
company, entitled A. Lawrence and Co. (Machine 
Tools), Ltd., to deal with used and rebuilt machine 
tools. The offices are at Clifton House, Euston 
Road, N.W.1 (telephone, Euston 2243), the new 
company having a working armangement with the 
Rockwell Machine Tool Company, Ltd. 


LANCASHIRE DyYNAMO AND Crypto, Lid, 
announces the formation of a subsidiary known as 
Lancashire Dynamo and Crypto South Africa 
(Pty.), Ltd., with offices at Preston House, Sim- 
monds Street (South), Selby, Johannesburg. Mr. 
C. J. Dunbar and Mr. C. J. Brittlebank have been 
appointed directors of the new company, which will 
deal with Lancashire Dynamo and Crypto products, 
transformer and switchgear products of Foster 
Transformers and Switchgear, Ltd., and will also 
represent the Nevelin Electric Company for mercury 
arc rectifiers. 


— 
—— 








Works Macazine.—All who are in any way 
associated with the English Electric Company, Ltd., 
will welcome the appearance of a new monthly 
journal, English Electric and its People. The first 
issue (June, 1946) of this magazine is a lively 
number, well produced and illustrated, with 4 
strong emphasis on people and personalities, and 
contains interesting items of news from the com- 
pany’s works at Stafford, Preston, Rugby, and 
Bradford, including accounts of social and sports 





activities from these centres. 
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“A Seven-Day Journal 


Institute of British Foundrymen 


Av the annual conference of the Institute of 
British Foundrymen, which took place in 
Brmingham last week, Mr. D. Howard Wood, 
the managing director of the Constructional 
Engineering Company, Ltd., Birmingham, was 
elected President of the Institute. Mr. P. H. 
Wilson, the joint managing director of Shenton 
Ironworks, Ltd., Nottingham, was appointed 
senior Vice-President, and Mr. R. B. Templeton, 
of Ealing Park Foundry, Ltd., London, was 
elected junior Vice-President. In his Presi- 
dential Address, Mr. Wood made reference to 
the founding of the Institute forty-two years 
ago in Birmingham. Speaking of the war con¢ 
tribution of the industry, he stated that from 
1940 to 1944 the iron foundries of this country 
had provided not less than 12} million tons of 
castings, while the steel foundries ‘provided 
1} million tons. During the same period 
250,000 tons of aluminium castings and about 
80,000 tons of magnesium castings were 
furnished by the light alloy foundries. These 
tonnages, Mr. Wood went on to say, reflected 
great credit upon an industry which had been 
largely denuded of labour and was generally 
treated as a branch of industry of no great 
importance to the war potential. At the 
present time the shortage of labour in foundries 
was of considerable magnitude. The benefits 
of mechanisation would not in the majority of 
cases be felt for some months to come. A 
number of schemes for apprenticeship and for 
inducing labour to come to the foundries were in 
operation and in several cases had proved to be 
very successful. Such schemes, however, took 
time and it was necessary to bridge the gap. 


Wednesday, June 19th, Lord Woolton expressed 


Electricity Commissioners under Sec. 11 of the 
Electricity (Supply) Act, 1919, and also appealed 
to the Minister of Town and Country Planning 
against the refusal of the Hoddesdon District 
Council to give consent under Sec. 16 of the 
Town and Country Planning Act of 1932. A 
local inquiry was held jointly by the Electricity 
Commissioners and the Ministry. The consent 
of the Commissioners is given subject’ to six 
conditions, which include the approval of plans ; 
departure from engineering particulars of the 
station submitted to the Commissioners; the 
control of smoke emission, grit, and the avoid- 
ance of noise or vibration ; the disposal of flue 
ash or slurry ; and the installation of plant to 
prevent the discharge of sulphur and its com- 
pounds into the atmosphere. Obstruction lights 
are to be provided at the top of the cooling 
tower and of the chimney, and also at the 200ft. 
level of the chimney. The Minister of Town and 
Country Planning has allowed the appeal, sub- 
ject to the condition that trees and shrubs are 
planted along the bank of the river and main- 
tained to the satisfaction of the Council, or, on 
appeal, of the Minister, and on the understand- 
ing that the conditions laid down in the formal 
consent accompanying the Commissioners’ letter 
to the appellants are duly observed. The com- 
pany, in accordance with the assurance given to 
it at the local inquiry, has submitted drawings 
of the proposed buildings to the Royal Fine Art 
Commission for its consideration. 


Industry and the Government 
In an address to the Royal Empire Society on 


the first railway to run over the Border between 
Scotland and England, and it was opened to the 
public on June 22nd, 1846. Two years later, 
by joining.up with the York, Newcastle and 
Berwick Railway, the through East Coast route 
between Edinburgh and London was com- 
pleted. Six weeks later the Edinburgh and 
Glasgow Railway constructed an extension 
from its terminus at Haymarket in order to link 
up with the North British Railway, thereby 
enabling passengers to travel from Glasgow to 
Berwick without changing stations. At that 
date the Edinburgh Station was known as the 
General Station and it served three companies 
—the North British, the Edinburgh and Glas- 
gow, and the Edinburgh, Leith and Granton 
companies. By 1869 the increase in traffic 
necessitated improved facilities, and improve- 
ments were completed four years later. The 
opening of the Forth Bridge and the rapid 
expansion of railway traffic led to plans for the 
present Waverley Station. It was built at a cost 
of 14 million pounds and for many years was 
the largest station in the British Isles, and still 
is the largest on the L.N.E.R. line. The North 
British line eventually became the largest rail- 
way in Scotland, with connections to Stirling, 
Perth, Dundee, and Aberdeen in the north, to 
Carlisle, Silloth, Hexham, Rothbury and Mor- 
peth in the south, and to Fort William, Fort 
Augustus and Mallaig in the west. Its amalga- 
mation with the L.N.E.R. has perhaps some- 
what dimmed the memory of the old North 
British with its bronze-green engines, but its 
motto ‘‘ Forward,” and the spirit of enterprise 
which had its birth in 1846 is, it is claimed, now 
being maintained and encouraged a century 
later. 





An Interim Road Haulage Scheme 


In a written reply to a question in the 
House of Commons, on Monday, June 24th, 
of ‘Transport, 
announced that as a result of discussions 
between his Department and the Road Haul- 
age Association a scheme has been agreed 
upon pending the nationalisation of long- 
distance road haulage services. The scheme 
will operate from August 16th, when the road 
haulage organisation will come to an end. It 
provides for the appointment by the Road 
Haulage Association throughout the country 
of contact officers and area transport officers, 
who will assist in finding vehicles for the move- 
ment of essential traffic where there is any 
difficulty in obtaining the necessary facilities. 
Should these officers be unable to meet require- 
ments, a call can be made on an emergency 
reserve, consisting of vehicles of various types 
up to @ minimum carrying capacity of 40,000 
tons, which hauliers will contract with the 
Association to make available if required. One- 
quarter of this reserve will be available at 
eight hours’ notice, or twelve hours if the call 
is between 4 p.m. and 8 a.m.; a further quarter 
at twenty-four hours’ notice, and the balance 
With regard to 
rates, the general principle will be to adopt the 
recognised commercial rate based on current 
operating costs. The scheme will operate for a 
period of one year, but it will be renewable, at 
the option of the Minister, for two further 
periods of six months. The Ministry of Trans- 
port will, through its area road haulage officers, 
continue to act as a focusing point for the 


Mr. Barnes, the Minister 


at forty-eight hours’ notice. 


the belief that Britain depended for her place 
and power in the world on her industrial and 
commercial competence. . That was the issue, he 
said, which overrode political loyalties and 
divisions, and which was an obligation on 
industrial leaders both of capital and labour. 
Lord Woolton went on to assert that the country 
wanted production, not legislation, and that the 
threat of legislation was causing a stop in indus- 
trial planning. Few large industrialists could 
plan for the future because they did not know 
whether the Government would take over their 
industries, whether the Government would allow 
them to raise finance for development, or whether 
some junior civil servant would give them the 
permits to proceed. By this uncertainty, Lord 
Woolton contended, we were now sowing the 
seeds of unemployment in two years’ time, and 
maybe of economic collapse, for in every 
industry he came across the management was 
harassed and discouraged. Managements were 
spending more time in dealing with Govern- 
ment regulations than in creating production, 
which was the nation’s wealth. Finally, Lord 
Woolton stated, there was no incentive to com- 
mercial adventure because the weight of taxa- 
tion took away all the profit from enterprise. 
What was wanted was that the Government 
should call a halt to its excursions into the 
executive functions of industry and prove its 
competence to manage what it had already on 
its plate. Industry asked that it should be 
allowed to utilise the commercial and industrial 
capacity which had made us one of the leading 
nations of the world, and that there should be 
restored to all classes—operatives, managers, 
and employers—the incentives to production 
and speculative adventure which were now being 


placing of the bulk of Government traffic 
with hauliers, but will have no operational 
responsibility. 


Proposed Power Station at Hoddesdon 


Tue Electricity Commissioners and ‘ the 
Minister of Town and Country Planning, Mr. 
Lewis Silkin, have given their consent to the 
application of the North Metropolitan Power 
Station Company, Ltd., for the establishment of 
@ generating station at Hoddesdon, Hertford- 


thwarted. 


Edinburgh has recently celebrated the out- 
standing event in British railway history, which 
took place on June 18th, 1846, when the first 
section of the line laid down by the North 
British Railway Company was formally opened. 
It was the line from Edinburgh to Berwick, 


North British Railway Centenary 
THE London and North-Eastern Railway at 


Report on Collision on the 
Metropolitan Railway 


THE report of Lieut.-Colonel G. R. S. Wilson 
to the Minister of Transport on the collision 
which took place about 9.12 a.m. on Monday, 
December 3lst, 1945, at Northwood, on the 
Metropolitan and Great Central Joint Railway, 
operated by the London Passenger Transport 
Board, has now been published by the 
Stationery Office. In a dense fog, the 8.56 a.m. 
down electric locomotive-hauled train No. 113, 
from Baker Street to Aylesbury, stopped at 
the automatic colour light signal at the country 
end of Northwood Hills Station platform. It 
then passed that signal at red under the “ Stop 
and Proceed” Rule, and after travelling 700 yards 
collided at about 15 m.p.h. with the rear of the 
8.10 a.m. multiple-unit electric train No. 12 
from Aldgate to Watford, which was standing 
at the home colour light signal controlled by 
Northwood Station signal-box. The main force 
of the collision was,expended in the telescoping 
of the two rear coaches of the Watford train 
for the length of about two ‘compartments. 
A fire was started‘as a result of electric arcing, 
and. three passengers lost their lives, owing 
probably to suffocation by the smoke and fumes, 
before they could: be extricated. Colonel Wilson 
finds that the density of the fog was a material 
factor. The signal system was, he says, being 
correctly. operated. The primary responsibility 
for the collision, he finds, must rest-with Motor- 
man Smith of the Aylesbury train, the speed of 
which, of the order of 20 m.p.h., suggested by 
the train damage, was quite unjustified in the 
circumstances. Colonel Wilson goes on to 
discuss the “‘ Stop and Proceed” Rule and its 
implications, and the design and maintenance 
of train fire extinguishers, and revised arrange- 
ments for the testing of their reliability. With 
regard to the use of short-circuit bars to remove 
electrical pressure from the section occupied, 
he says that, having regard to the requirements 
and to the serious consequences of this accident, 
the London Passenger Transport Board should 








shire. The company made an application to the 


with a branch to Haddington. 


That line was 


be asked to give further consideration to this 
matter. 
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L’Aigle Dam, France 


No. Il—(Continued from page 559, June 21st) 


the first article the main components of 
the dam and its general design were 
described. We give below some details of the 
actual construction of the works and of the 
interesting arrangements made for transport- 
More than 
85,000 tonnes of cement and about 400,000 
cubic metres of aggregate will have been 


ing and mixing the concrete. 


handled when the dam is completed. 


Preliminary work on the site was started in 
Before beginning construction 
of the permanent works it was necessary to 


July, 1936. 
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FIG. 10—FLOOD CONTROL WORKS 


build a barrage, 16 m. high, upstream of the 
main works, so as to form the upstream 
cofferdam (Fig. 10). A diversion tunnel, 
10 m. in diameter, was cut through the rock 
of the right bank of the river for a distance 
of 250m. Owing to the swiftly moving 
waters and recurring floods the construction 
of the cofferdam was fraught with difficulties, 
but it was completed in three seasons. Simul- 
taneously work was in hand on the diversion 
tunnel, which was brought into use in 1939. 


FLoop ContTroL DuRING CONSTRUCTION OF 
THE Dam 


The diversion tunnel was designed for a 
maximum flow of 600 to 650 cubic metres per 
second and in time of flood any excess flow 
had to pass over the crest of the upstream 
cofferdam into the dam site. Big floods 
occur several times a year, especially in 
winter, and therefore it was necessary to 
take certain precautions against the flood 
water seriously interfering with work in 
progress on the main dam site. 

The precautions devised varied, of course, 
with the progress of the work. During the 
winter, 1940-41, the main works were still in 
the excavation stage. A big flood occurred, 
but, warned by the Maréges works, 25 kiloms. 
upstream, several hours in advance, L’Aigle 
personnel removed with the aid of a crane 
all material in the foundations which could 
have come to harm. When the flood sub- 
sided it was found that the damage was 
confined to the twisting of a few rails. The 
water remaining between the upstream and 
downstream cofferdams was pumped out and 


work was resumed. One of the worst floods 
during that winter almost reached 1500 
cubic metres per second. 

During the winter, 1941-42, the two 
sections of the dam J K and K L (Fig. 10) 
had been concreted to a level sufficiently high 
to hold floods, in conjunction with the adjoin- 
ing machinery hall wall. To pass the flood 
water through the power conduits, on which 
work was in progress, was not possible, and 
so it was decided to build another cofferdam 
upstream of the main dam, so as to cut off 
sections GH, HI, and IJ of the dam. A 
channel for flood water was formed by delay- 
ing the construction of section LM of the 
structure, in which the main regulating gon- 
duits were eventually to be incorporated. 
Scale model trials provided data for designing 
the heights of the secondary cofferdam so 
as to give sufficient protection. It was com- 
puted from these trials that the loss of head 
in the 40 m. or so length of flood channel 
would amount to 10 m. 

In March, 1942, a flood of about 1200 
cubic metres per second occurred; the 
behaviour of the waters entirely confirmed 
the model trials and work was continued 
without interruption. The precaution had 





interest. The main considerations influencing 
the choice of equipment were three ip 
number. First, there was the local topo. 
graphy. The valley in which the dam wag 
to be built was narrow, with high, pre. 
cipitous walls and poor means of approach 
at river level. An installation working in a 
vertical plane was obviously suited to these 
conditions. Secondly, a large amount of 
material was to be handled, so that the 
equipment had to be capable of operating 
automatically and quickly. Thirdly, the 
great quantity of concrete to be mixed 
demanded automatic plant on the site. 

The scheme eventually decided on com. 
prised two telpher lines, respectively 5 kiloms, 
and 9 kiloms. long, one supplying aggregate 
and the other cement to cement storage silos 
and to a concrete mixing plant arranged high 
up the wall of the gorge, overlooking the 
dam. At the site itself concrete was placed 
by two overhead cable-suspended cranes. 
The general view reproduced in Fig. 11 shows 
the tower forming the main concrete mixing 
installation and part of the cable system for 
pouring concrete. 


EXTRACTION AND TRANSPORT OF AGGREGATE 


Aggregate for the concrete, which will 
amount to about 400,000 cubic metres when 
the work is completed, is obtained from pits 
at Valette, about 7 kiloms. upstream of the 
dam site. As already mentioned, the aggre- 





also been taken of reveting with concrete the 


gate varies in size from fine sand up to 





Fic. 11—-GENERAL VIEW OF 


slopes of the downstream cofferdam to 
prevent the discharge of the flood channel 
undermining its foundations. 

During the winter, 1942-43, the same 
arrangements were found to be satisfactory. 
As concreting progressed the flood escape 
channel was replaced by a tunnel within the 
section LM of the dam, and still later the 
tunnel was replaced by the permanent 
regulating conduits. A stage in the final 
installation of these conduits can be seen in 
Fig. 2, reproduced on page 556 of last week’s 
issue of THE ENGINEER. 


TRANSPORT AND HANDLING OF MATERIALS 


The arrangements made for transporting 
materials to the site and for mixing and 








pouring the concrete are of considerable 











DAM SITE AND CONCRETE PLANT 


boulders of 250 mm.; the pits at Valette are 
equipped for crushing, screening, and washing 
125 tonnes per hour of this material into sizes 
graded from 0-3 mm., 3-10 mm., 10-30 mm., 
30-100 mm., and 100-250 mm. 

The clean aggregate is transported to 
storage silos within the concrete mixing 
tower at L’Aigle by a ropeway with a capacity 
of 110 tonnes per hour. This ropeway is 
5 kiloms. long and of the twin-cable pattern, 
with 42 mm. diameter rope for the outgoing 
loaded buckets and 28mm. rope for the 
returning buckets, the traction rope being 
24 mm. in diameter. The system is equipped 
with rather more than a hundred buckets, 
each of 650 litres capacity, travelling at 
about 2-50m. per second. Very broken 
country is crossed and in one place the rope- 
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way has an unsupported span of more than 
900 m. across @ gorge. 


TRANSPORT OF CEMENT 


Cement is supplied in bulk by rail in tip 
wagons on @ branch line to Tonnat, some 
10 kiloms. from the dam site. Here a mobile 
screw-feed pump fills any one of three 500 
cubic metres silos, built above the starting 
point of the cement ropeway. Distributing 
mechanism at the base of the silos feeds the 
cement to the ropeway, which in this case is 
9 kiloms. long, is of the single-rope type, and 
is provided with closed buckets, each of 


Lift for 
Sand 


Cement 
Silo 
15m 46 


250 litres capacity. The designed capacity 
of the ropeway is 15 tonnes per hour. It 
discharges into one or other of two silos built 
near the concrete mixing tower on the dam 
site, whence cement is drawn off as required 
by plant similar to that at Tonnat. 


MIxinc oF CONCRETE 


Sectional drawings reproduced in Fig. 12 
show the arrangement of the hexagonal con- 
crete mixing tower. This tower is about 
32m. high and was designed to produce 
90 cubic metres of concrete per hour. The 
tower is divided into four floors, the upper- 
most of which receives graded aggregate 
from the ropeway terminus A. The 
buckets B, each loaded with a predeter- 
mined grade of ballast, are discharged into 
the appropriate one of five silos. On the 
next floor down are the five silos, each of 
250 cubic metres capacity, for graded aggre- 
gate of sizes 0-3 mm., 3-10 mm., 10-30 mm., 
30-100 mm., and 100-250 mm., respectively. 
A sixth silo, completing the hexagon, has a 
capacity of 25 cubic metros and is for the 
reception of 0-0-5 mm. fine sand, supplied by 
crushing mills C built alongside the tower. 
This supply of sand is to compensate for fine 
sand which is lacking in the aggregate as 
supplied by the Valette plant, and is raised 
by means of a lift into its appropriate silo. 
A seventh silo on this floor, cylindrical in 
shape and centrally disposed, receives cement 
from the outlet D of a pneumatic pump 








bringing cement from the main cement silos 
nearby. It has a capacity of 80 cubic 
metres. 

On the next floor down is the measuring 
plant. All the materials are proportioned by 
automatic weighbridges. In Fig. 12 are 
shown ‘at F and G the aggregate measuring 
plant and weighbridges, at H a cement sieve, 
and at I the cement weighbridge. All the dry 
constituents are individually weighed and 
then flow down to a metal hopper, hung from 
a balance beam, where the gross weight of 
the mixture is recorded. Thence the dry 





mixture flows to a hopper K, with rotating 


path formed by rails laid on the transformer 
house roof. This end of the cable is at 
elevation 361, about 20 m. below that of the 
fixed end. The cable supports a car, running 
on bogies, from which is suspended the con- 
crete bucket, through the medium of a 
* control ” cable, passing over pulleys on the 
car. 

The novel feature of the system as at first 
designed and constructed was that a single 
cable, other than the supporting cable, served 
to control the hoisting of the bucket and the 
traversing of the car along the supporting 
cable. The principle is to use two motor- 
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Silo 





gear L, which feeds 
one of three concrete 
mixers N through 
branches M. When the 
concrete is mixed it 
is discharged into a 
delivery hopper O, 
which has a capacity 
of 12 cubic metres. In 
a control room P are 
housed all the con- 
trols for this plant. 
The delivery hopper 
has a double outflow 
control in the form 
of a sliding rack 
Q, to shut off the passage of large 
elements, and a shutter valve R, which 
arrests the flow altogether. Electrically 
operated cars T deliver the concrete to the 
overhead ropeway concrete-placing system, 
described below. 


ConcRETE PLacInGc Ropeway SYSTEM 


A duplicated overhead ropeway system was 
designed for placing the concrete, as shown 
in Fig. 11 and in the diagram Fig. 13. Each 
of the two installations comprises a support- 
ing cable, 62 mm. in diameter, anchored on 
the right bank of the river, at elevation 381, 
well above the concrete mixing tower, by an 
arrangement of coil springs. The other end 
of the cable is attached on the opposite bank 








to a mobile anchorage which runs on a circular 
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FIG. 12—-ARRANGEMENT OF CONCRETE MIXING TOWER 


driven winches, one for each end of the control 
cable, on opposite banks of the river. The 
winches are independently reversible and are 
controlled in such a manner that both 
winches can pay out or take in cable simul- 
taneously or, alternatively, either one of the 
two can pay out cable whilst the other takes 
itin. In the first case, when the winches are 
rotating in opposite directions, the effect is 
to hoist or lower the bucket, according to the 
direction of rotation, the car remaining 
stationary. In the second case, when one 
winch pays out and the other takes up, the 
bucket is neither raised nor lowered, but the 
car supporting the bucket moves along the 
supporting cable. In this way hoisting and 





traversing movements are provided. A 
“ travelling ’’ movement, to place the bucket 
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further upstream or downstream relatively to 
the dam, is obtained by making the mobile 
anchorage travel on its rails on the trans- 
former house roof. Thus the system gives 
command of any position within the sector 
of the circle formed by these rails as 
are and with centre the fixed point across 
the gorge. 
Duplication of the system was decided on 
to reduce the duty and size of the buckets 
and to permit more than one bucket to be in 
use simultaneously. The winches at each end 
of the control cable were of the double-drum 
type, with a storage drum, and are driven by 
175 H.P. asynchronous motors. Each of the 
two concrete buckets has a capacity of 
3 cubic metres and weighs empty 3 tonnes. 


Contro 
Cable 


Mobile Anchorage 


Control 


Bucket Cable 
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FIG. 13—-ARRANGEMENT OF CONCRETE PLACING ROPEWAY 


The total load at the bucket hook with 
the bucket full is 10-5 tonnes. Travell- 
ing speed of the mobile anchorage is 
3m. per minute; traversing of the car 
and bucket 4-50 m. per second; and 
hoisting 2-25 m. per second. 


MODIFICATIONS TO ORIGINAL DESIGN 


It has already been stated that the original 
design was to use only one rope, other than 
the supporting cable, for the complete opera- 
tion and control of the system. But after 
erection it was found that several modifica- 
tions were necessary, including the provision 
of a third rope, electrically braked, running 
round pulleys at each side of the gorge and 





porting car. This addition was made because 
it was found that the car could not be 
stopped at exactly the spot required by 
means of the control of the end winches alone. 

A further modification was required because 
of difficulty in synchronising the control of 
the two winch motors and in maintaining the 
proper tension on the control rope, which was 
found to be affected by whipping of the 
cables. This alteration consisted of carrying 
the return span of the control rope high up 
the wall of the gorge and there to pass it over 
pulleys so as to support a counterweight, 
running on an inclined plane up and down 
the wall of the gorge. The return rope was 
then led down to the original winch, on the 
same side of the gorge as the counterweight, 
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as shown in Fig. 13. The storage drums on 
the winches were now no longer required and 
were therefore discarded. This final arrange- 
ment is stated to have overcome all diffi- 
culties. In operation each ropeway of the 
two was found to be capable of placing 
45 cubic metres of concrete per hour on a plot 
situated at about the centre of the dam. 
Actual control of the system is semi- 
automatic. Two sets of press buttons are 
simultaneously in use, one near the concrete 
loading station and the other on the area to 
be concreted. The operator in charge of the 
first-mentioned set sees to the proper loading 
of the bucket and sets it off on its route. The 
other operator, on the site to be concreted, 





passing over pulleys on the bucket sup- 


controls the discharging operations. 








The Future of 


By J. A. WHEELER} 
No. II—(Continued from page 569, June 21st) 


Chemical Separation Plant.—There is a fifth 
requirement on the nuclear power plant of the 
future which is not so obvious as those which 
have gone before. Associated with the power 
unit there should be a chemical plant for the 
treatment both of the raw material and of the 
fissionable material after they have been 
exposed in the pile. We will expect different 
locations to be chosen for these two materials to 
get the best results. But as time goes on, 
fissionable material will be-synthesised within 
the relatively inert raw material. If this 
fissionable substance is allowed to stay where 
it is, it will eventually be struck by a neutron 
and be caused to split, but to split at a point in 
the pile where the neutrons which it gives off 

* The American Society of Mechanical Engineers. 
Conference Paper. . ™ 

¢ Associate Professor of Physics, Princeton University. 











-weight like barium, lanthanum, xenon, rubi- 


Nuclear Power’ 


will not be used with full effectiveness. To 
avoid this loss of efficiency, which might be 
serious, we must expect to have to withdraw the 
raw material periodically from the unit and 
extract from it the newly synthesised element. 
The two components that result from this 
chemical separation process will then be sent 
back to their proper places in the pile, the raw 
material to one location, the fissionable material 
to another. 

This is not the only task which the chemical 
plant will have to perform. The fissionable 
material will also experience changes which will 
call for its reprocessing. The products of 
nuclear fission, elements of medium atomic 


dium, selenium, tellurium, silver, ruthenium, 
will accumulate and poison the chain reaction 


more productive purposes. Consequently, we 
will expect to have to remove these by-products 
of the reaction from time to time from the 
fissionable material, whether this material jig 
U-235, Pu-239, or something else. 

Of course, the separation plant at the Hanford 
pile does only a part of what we demand of the 
separation plant of the future. It withdraws 
from the working material only the plutonium 
which was required for atomic bombs. It is 
designed to produce plutonium by the most 
straightforward possible means, with no attempt 
to serve as @ power plant. Consequently, it 
does not need to prepare the working material, 
uranium, for reintroduction into the unit. 

Protection Against Radioactive Radiations.— 
The final major point of resemblance between 
the future plant and the Hanford pile is the 
requirement of protection of human bei 
against radioactive radiations. Not only does 
the act of fission liberate fast and penetrating 
neutrons, but it also releases electro-magnetic 
radiations which have the same character as 
X-rays and even greater piercing power. These 
so-called gamma rays, together with the 
neutrons coming from a pile in full production, 
have near such a reactor an intensity more than 
a million times as great as can be tolerated 
biologically by the human organism. It is 
necessary to surround the pile with a shield 
which will cut down the intensity of these 
radiations to a negligible level. One can 
imagine the difficulties which arise in obtaining 
complete protection when it.is considered that 
there must be openings in the shield for the 
entrance and discharge of the cooling fluid and 
for the insertion and the removal of uranium or 
other working material before and after 
irradiation. It is gratifying to be able to say 
that these structural problems not only can be 
solved, but that they have been solved at the 
Columbia River plants, and solved in a very 
satisfactory way. 


SHIELDING A LuowiTine Factor in Furure 
APPLICATIONS 


However,. it is necessary to report that the 
required shielding weighs a great deal. Even 
for a unit generating as little as a 100 kW the 
shielding has a thickness of a number of feet 
and weighs in the order of magnitude of 50 tons, 
Unfortunately, there is no device at our disposal 
to overcome this difficulty. The principles of 
shielding are very simple and straightforward. 
What counts is essentially the product of the 
thickness and the density of the protective 
material. This circumstance means that even 
with the densest practical materials there is a 
minimum required thickness for the shield. 

It might just be possible to carry such a 
shield through existing railway tunnels on 4 
locomotive driven by nuclear power, but the 
prospects for train propulsion are not bright. 
Atomic power appears to be quite out of the 
picture for automobiles. The same conclusion 
applies also to aeroplanes, at least until the 
weight-carrying capacity reaches ten to 4 
hundred times the present figure. On the other 
hand, it is quite in order to count on nuclear 
energy for driving ships or for running 4 
stationary electric power plant. In neither 
application does a heavy shield cause too much 
difficulty. 

Fortunately, the required weight of the pro- 
tective material does not increase greatly with 
power level. Consider a shield thick enough to 
reduce to a biologically acceptable intensity 
radiations from a pile which in the absence of 
shielding would be a million (10%) times too 
intense. Increase the power output of this pile 
tenfold, so that the radiation is ten millions (10’) 
times the acceptable level. Then it is only 
necessary to increase the thickness of the shield 
in the ratio of 7 to 6, or 17 per cent., to shield 
the ten times more active pile. 
Some emission of radiations continues even 
after the chain reaction is brought to a halt. 
Some of the products of nuclear fission, 
elements of medium atomic weight, are radio- 
active when formed. These active materials 
are present in the irradiated uranium which is 
discharged from the Columbia River piles, and 
therefore in the uranium which is received by 
the chemical separation plant at Hanford. 





by absorbing the neutrons which we want for 








What is true of this separation plant will be true 
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of the chemical plant associated with all future 
piles; shielding is indispensable. To give an 
impression of the magnitude of the shielding 
problem, it may be mentioned that there was 
poured at Hanford 780,000 cubic yards of 
concrete. 
was distributed over several plants, and only a 
part of it went for shielding purposes. The 
magnitude of even a single plant is necessarily 
so great that it may possibly not be economic- 
ally feasible unless it is designed to produce at 
least as much as perhaps 100,000 kW of power. 


CooLinG FLurIp For AToMIC POWER PLANT’ 


In the Hanford piles the cooling fluid is water ; 
in the future power plant this fluid will be some 
substance capable of going to much higher 
temperatures than water without requiring 
very high pressures. High pressures would 
require heavy piping, but every foreign material 
introduced into the pile absorbs neutrons and 
makes it that much more difficult to run the 
unit efficiently. In contrast to the pressure, the 
temperature of the pile is a matter of relative 
indifference from the point of view of the 
nuclear chain reaction. It matters little to the 
fission fragments whether the temperature of 
the uranium is a few hundred degrees or more 
than a thousand degrees, for their own instan- 
taneous energy at the moment of production is 


Of course, this amount of material 


too great to be handled on a merely voluntary 
basis. It may very well be necessary to have 
all chemists who deal with radioactive materials 
specially trained in regard to safety precautions, 
and licensed and bonded to the State or National 
Government. Let us hope that some such 
system is set up while we still have the sound 
practice of the plutonium project as a working 
model, and before anyone has lost his life 
through lack of proper legislation. 

The radio-chemists of the future will have 
many radioactive materials at their disposal. 
Most of the chemical elements of medium 
atomic weight created by the act of fission are 
formed in a radioactive condition. Other 
elements can be made radioactive by exposure 
in a chain-reacting pile. For the active sub- 
stances which will be obtained by these means 
there will be a number of specialised uses, such 
as the painting of watch dials, the examination 
of heavy castings by means of penetrating 
radiations, the treatment of blood disease 
known as leukemia. But it is probable that 
our greatest benefits from these materials will 
be indirect, and will come from our having a 
powerful tool for the study of chemical and 
physiological changes. Tagged atoms will give 
us information which we can get by other means 
only with the greatest difficulty, or not at all. 
Among such tools one of the most important 
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Neutrons issue from slugs of uranium as a consequence of fission and pass out into surrounding 
There they are slowed to energies at which, on re-entry into the uranium, they 
have a good opportunity to be captured into the fissionable isotope U-235 and induce further 
By this arrangement the chain reaction is kept going. 


. graphite matrix. 


fission. 
are not utilised in this process are captured by th 


transform into the fissionable material Pu-239, plutonium, which is the goa 


SCHEMATIC DIAGRAM OF OPERATION OF A PILE WITH URANIUM SLUGS, 
AND PROCESSING OF SLUGS 


SHIELDING, 


equivalent to more than a billion degrees. It 
will therefore be reasonable to operate at as 
high a temperature as our materials of con- 
struction will stand and gain all the thermo- 
dynamic efficiency that we can in our power 
plant. The cooling fluid, whatever it is, will 
then be led out to a heat exchanger. There its 
energy will be turned over to water or mercury 
or some other substance capable of driving a 
turbine or other prime mover. That is the 
power plant of the future. 


UsrE oF RADIOACTIVE MATERIALS 


A great deal has been said about the use of 
radioactive substances without adequate realiza- 
tion of the hazards involved. It is feared that 
the country as a whole is not going to realise 
how great are the dangers of the uncontrolled 
use of such materials until a number of people 
shall have lost their lives, either through their 
own carelessness or through the negligence of 
others. The extraordinary health and safety 
record of the plutonium project has drawn 
attention away from the difficulties which were 
encountered, and which were solved to guarantee 
the safety of all the workers on that project. 
We cannot be sure in the future that the 
organisations which will deal with these mate- 
rials will have the same appreciation of the 
importance of safety as the du Pont Company 
and the Monsanto Company, nor that they will 
have the same sound medical advice which was 
provided by the so-called Metallurgical Labora- 
tory of the University of Chicago. 

The problems of adequate control of the use 
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Most of the neutrons which 
6 inactive uranium eatepe U-238 and cause it to 
of the Hanford process. 


will be the tagged atom or radioactive nuclear 
species known as carbon- 14. 

The uses of radioactive substances, in spite 
of their importance, require relatively small 
amounts of material. We cannot expect that 
the radioactive business will be one with a large 
income. This business will be subordinated to 
power plant activity, not the other way around. 
We have to count on the power plant to pay its 
own way as a power plant, except as it serves 
as the source of bomb-making materials. 


Miuirary Aspect oF ATOM Is PARAMOUNT 


Just as the production of radioactive materials 
is a small matter compared to the release of 
nuclear power, so in turn this power must 
to-day and for ever in the future be considered 
as a matter secondary to the military applica- 
tions of the atom. It is certainly desirable for 
us to have in the future nuclear power plants as 
a source of electrical energy which is suitable 
for general use in special sections of this country 
and for special uses in the whole of the country. 
But it is essential to the future of the United 
States and the United Nations that it have this 
law-enforcing power ready at hand. It is for 
this reason most of all that we must see that this 
country develops a strong technology of nuclear 
energy. 

A good deal has been said, and very rightly 
so, about the destructive power of the atomic 
bomb. The discussions, however, tend to give 
the false impression that it is only necessary to 
have a certain stock of these bombs on hand to 
stop future transgressors. This conclusion may 
be correct in some cases, but if there is anything 


two wars, it is that one cannot count on a stock- 
pile of anything to stop the aggressors who are 
really important. What is required is pro- 
ductive capacity and know how; and pro- 
ductive capacity means big atomic power plants. 
Let us analyse what is meant by productive 
capacity and know how. What advantages did 
this country have in the atomic bomb project 
during the war? (1) The scientists ; but other 
countries had them also. (2) Imaginative and 
courageous support, to the everlasting credit of 
President Roosevelt and to our own good 
fortune. But imagination is no longer required 
in the future to see that this field requires 
support. (3) We had the industrial know how 
and productive capacity to do the job. We 
could have furnished Japan not only with all 
our so-called purely scientific information, most 
of which they had anyway, but even with the 
blueprints of the final installations, and still 
the Japanese would not have been able to make 
atomic bombs. 
Where could they have made the special 
aluminium parts that were required, parts that 
required for their manufacture the most 
advanced facilities possessed by the aluminium 
industry in any nation in the world? How 
would they have got the facilities to convert 
uranium compounds into uranium metal, a 
problem that was solved only through the 
experienced advice and help of industrial 
concerns working closely with our best metal- 
lurgical laboratories ?_ Where would they have 
got the enormous quantity of graphite, let alone 
the purity of graphite required to construct the 
chain-reacting piles of the Columbia River 
project ? 
The facilities to make these things cannot be 
built up over night. They are the creation of 
thousands of intelligent and skilful men working 
over a period of years. It would have done us 
no good if we had had locked up in the safes in 
Washington the blueprints for graphite ovens, 
the drawings for aluminium-fabricating ma- 
chinery, the procedures for smelting uranium. 
What counted was our industrial know how and 
our manufacturing facilities. With them the 
blueprints could, if necessary, be dispensed 
with. Without them the blueprints would do 
us no good. 





Securtry Lies in INDUSTRIAL DEVELOPMENT 
oF NucLEAR ENERGY 


Our true security lies, not in secrecy, but in 
a strong industrial development of nuclear 
energy. 

This point is emphasised because some of the 
legislation now under consideration in Wash- 
ington would make it practically impossible for - 
any industrial concern to enter the field of 
nuclear power generation. The author is quite 
in sympathy with the conclusion that the 
Government must have control over all fission- 
able materials. That is an obvious condition for 
all security. But there is danger that many are 
now overlooking an equally obvious condition 
for our security, i.e., the development of the 
nuclear industry. The Government cannot do 
this at all satisfactorily. It is not an engineering 
concern. Every dollar spent by the Govern- 
ment in encouraging industry to enter this new 
field will be worth 10 dollars spent by the 
Government’s trying to do it itself. We cannot 
expect it to have all the know how of drawing 
aluminium tubing, smelting uranium metal, 
manufacturing graphite. We must open the 
new field to all qualified industries and promote 
a healthy competitive development. That is 
the way our security lies, and the engineers are 
the ones who will bring about this development. 








STanDAaRD Propucts ror Hovusine.—An exhibi- 
tion of standard products for housing is being held at 
Princes Galleries, Piccadilly, London; W.1., from 
June 12th to 29th, and is open free from 10 a.m. 
to 6 p.m. (10 a.m. to 1 p.m. on Saturdays), for mem- 
bers of the trade and technical press, members and 
officials of local authorities, architects, civil engi- 
neers, builders and other interested persons, on 
presentation of their professional or trade card. 
Catalogues are available at the exhibition, and 
an information service is provided. .From July Ist 
to July 27th, the exhibition will be open to 
members of the public on payment of one shilling 
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A Testing Machine 


QO provide means for investigating the 

mechanical properties of plastics, in order to 
give engineers extensive and reliable data for 
design purposes, W. and T. Avery, Ltd., have 
added to their range a testing machine with 
Special features designed for tensile testing 
under precisely-controlled conditions of loading, 
straining and temperature. Such a machine, 
illustrated below, has recently been built 
to the order of I.C.I. (Plastics Division), 
Ltd., for research. into the physical charac- 
teristics of rigid plastics. Designed for ten- 
sile testing under precisely controlled con- 
ditions of loading, straining and temperature, the 
machine may be used either for constant rate 
of loading, straining, creep tests, or for relaxa- 
tion tests, as it incorporates means for applying 
and removing load from the specimen under- 
going test. An autographic recording apparatus 
is provided on the machine, together with means 
for the precise measurement of extension. 

In order to obtain full data on the physical 
properties of the materials for which this 
machine is intended it is necessary to test the 





TESTING MACHINE IN OPERATION 


materials over a range of temperatures, so 
ample space has been provided around 
the specimen to accommodate temperature 
control apparatus, such as a heating oven or a 
refrigeration chamber. The specimen or test- 
piece holders are of the quick-action, bayonet 
joint type, designed for the accommodation of 
headed specimens. These holders are also 
arranged for the convenient attachment of 
subsidiary adaptors for different forms of 
specimen when required. In order to accommo- 
date the additional length of a specimen with 
subsidiary adaptors a maximum distance of 
2ft. 6in. is provided between the holders. 

The load measuring gear is of the conven- 
tional lever and steelyard type, two ranges being 
provided by the use of a poise weight in two 
parts. The machine we illustrate has a capacity 
of 50001b., with a minor range of 1000 lb. 
By means of a dial vernier on the end of the 
poise screw, subdivisions of 2 lb. and } Ib. res- 
pectively are obtained. A worm gearing fitted 
to the machine base imparts motion to the 
straining screw and an extension to the worm 
shaft drives the extension measuring mechanism 
which records the movement of the screw in 
units of 0-00lin. Another shaft on which 
is mounted a pair of pulleys is used for the 
extension ordinate of the autographic recorder. 
Owing to thé special conditions under which 
the machine will have to work its straining 


for Rigid Plastics 


to avoid the danger of corrosion resulting 
from an accumulation of ice. 
DRIVING GEAR-BOXEs 
To provide the necessary flexibility in speed 
control and also to cover the requirements for 
automatic control, a pair of infinitely variable 





os 








CONTROL PANEL 


motor-driven gear-boxes is fitted to the 
machine, one driving the straining gear and the 
other driving the loading gear. 

These gear-boxes, which are of the makers’ 
own design, provide speeds which are infinitely 
variable from zero upwards, and each is fitted 
with a remotely controlled forward, reverse, and 
stop mechanism. On each gear-box two pulleys 
on the input side are rotated at different speeds 





RECORDING GEAR 


by the use of an adjustable pitch diameter vee 
rope pulley on the motor shaft, together with a 
fixed ratio drive from the same motor. These 
two speeds are compounded differentially to 
produce a range varying from zero, upwards. 
Drive is transmitted to a duplex compound 
epicyclic train which provides a further reduc- 
tion in speed, and forward and reverse opera- 
tion by the selection of one or other of the two 
trains of gears. Selection of the output shaft 
direction of rotation is performed by a pair of 
solenoid-operated rockers which lift ratchet 


train. Hand-operated plungers can be used to 
set these rockers into a mid position when it is 
desired to rotate either output shaft by means of 
hand wheels independent of power operation. 
The gear-boxes are compact and practically 
noiseless in operation. 

On the machine illustrated the speed ranges 
of the gear-boxes move the poise weights to 
load the specimen at the rate of 0 lb. to 1000 Ib. 
per minute or Olb. to 2001b. per minute, 
according to the load range in use ; and impart 
movement from Qin. to 0+2in. per minute on 
the straining side. As the transmission from 
the gear-boxes is effected by chain and sprocket 
gearing, these ranges can be modified readily, 
and a further range of Qin. to 2-4in. per minute 
may be obtained on the straining side by revers- 
ing the driving and driven sprockets. 

The rise and fall of the steelyard is used to 
operate easily adjustable contact switches 
controlling the current to the output shaft 
direction-selecting solenoids. In addition to 
the motor control pushbuttons and indicating 
lamps operating off the steelyard contact 
switches, two selector switches are provided 
to determine the type of loading required. 

By means of these selector switches con- 
tinuous loading or straining of a specimen 
in either direction may _ be _ effected. 
When this has been done the other gear-box 
automatically comes under the control of the 


STRAINING GEAR DRIVE 


steelyard, causing the controlled function of the 
machine to stop, start, or reverse according to 
the rise and fall of the steelyard. Thus, when 
straining at constant rate the poise runs out 
when the steelyard rises, stops when it is 
balanced, and moves back when it falls. To 
function in this way it is obvious the poise 
speed must be faster than the rate demanded 
by the characteristics of the specimen. The 
control still functions with zero rate of strain— 
relaxation test—and with zero rate of load 
creep test—and works in either direction of 
operation. 

Control is particularly smooth in operation, 
and the control switches in no way impair the 
sensitivity of the steelyard mechanism. When 
a specimen breaks, the two motors are stopped 
automatically by a cutout switch. All of the 
control switchgear is grouped on @ neat panel in 
@ convenient position, from which it may be 
comfortably reached whilst the specimen being 
tested is under constant observation. 

A drum type autographic recorder fitted to 
the machine provides a diagram 10in. high and 
12in. long. Four ratios of extension magnifi- 
cation are provided: 1 to 1, 2 to 1, 5 to 1, and 
10 to 1, transmission being by means of steel 
wire ‘cables. A synchronous electric clock 
linked to the recorder is used as a time base to 
enable load-time records to be made of 
relaxation tests, and extension-time records for 
creep tests. The time scale is half an inch to 
the hour, so that if necessary the machine can 








screw has been made from stainless steel 


pawls engaging the members of the epicyclic 


safely be Jeft unattended for long periods. 
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Demonstration of a Marine Radar Set 


\ WORKING demonstration was held recently 
[4 at the Woolwich works of Siemens Brothers, 
Ltd., to show the capabilities of a new 
marine radar set designed and manufactured 
by the Metropolitan-Vickers Electrical Com- 
pany, Ltd., Trafford Park, to comply with the 
performance specification issued last autumn 
by the Ministry of Transport. The demonstra- 
tion was staged in the “‘ MV/SB Marine Radio 
School,” which has been established for training 
navigation and radio officers in the use of radar 
and radio navigational aids manufactured by 
the aforementioned companies. In many 
respects the choice of the Woolwich works for 
exhibiting the performance of radar is an ideal 
one, since the local topography subjects the 
equipment to the most severe conditions that 
may be encountered in practice—a narrow 
waterway carrying dense traffic and surrounded 
by a large number of land-based structures, 

The purpose of the set is to assist navigation 
in the vicinity of coastlines and islands, and to 





CONSOLE, TRANSMITTER AND WARNING UNIT 


provide warning of the proximity of surface 
craft and obstructions in such a manner that 
collision can be avoided. In addition, the equip- 
ment will establish the position of buoys, navi- 
gation marks and shore lines relative to the 
position of the ship so as to facilitate navigation 
in restricted waters. The equipment is centred 
around the plan position indicator (P.P.I.), 
which presents the navigator of a ship with a 
visual scale image—a plan, the centre of which 
denotes the ship’s position, with any other 
objects in the vicinity appearing as bright 
specks in their correct position relatively to the 
ship. 

Essentially the set, which is now in quantity 
production, consists of four main components— 
an aerial unit or scanner, a console containing 
the receiver and P.P.I. display, a transmitter, 
a motor generator set, and its control board. 

SCANNER 

The scanner comprises an aerial (illustrated 
herewith) with its associated wave guides, a 
driving motor, gearing and M transmitter for 
synchronising the P.P.I. The aerial is in the 
form of a parabolic ‘“ cheese,” 3ft. 6in. across 
the aperture and 2;in. deep, with the wave 
guide feed terminating in a flare situated at the 
focal point of the parabolic reflector. A 25-volt 
D.C. shunt field motor drives the scanner at 
20 r.p.m. through a train of spur gears giving an 
overall reduction of 200:1. For protection 
against the weather the scanner rotates inside a 
perspex dome, jin. thick, bolted to the aerial 


—<—>—_—___—__ 


with the performance of the set by the formation 
of ice on the dome under Arctic conditions, 
heaters dissipating a total of 2 kW are incor- 
porated inside the dome. They are arranged 
in two banks of 1 kW each and are independently 
switched by two vacuum relays controlled by 
three thermostats. Two of these thermostats 
situated outside the dome bring in one or two 
heaters according to external conditions, the 
third thermostat being provided inside the 
dome to prevent excessive temperature rise 
inside the dome. 

Although the dome cannot be kept ice free 
under Arctic conditions, the makers claim that 
the construction they have adopted will enable 
the set to continue performing satisfactorily 
under conditions that would otherwise be 
regarded as impossible. 


CoNSOLE 


In addition to the receiver and plan position 
indicator, the console, illustrated in the first 
engraving, contains the 
time base, strobe unit, 
control panel, power 
unit and modulator, 
and forms the central 
unit from which the 
set is controlled and 
where the radar infor- 
mation is _ presented. 
Normally it would be 
mounted in the wheel 
house in an easily ac- 
cessible position with 
the P.P.1. screen facing 
aft. It is designed in 
the form of a rack 
containing six cradles 
mounted on roneo run- 
ners. Each cradle con- 
tains one or more chassis 
forming a unit having 
a particular electrical 
function, and each unit 
can be drawn out in- 
ividually for servicing 
without disconnecting 
any leads. 

The units are held in 
the “in” position by 
a locking mechanism 
released by a trigger 
on the front panel, 
and electrical interlocks are provided, which 
interrupt the main power supplies when any 
unit is drawn out. To remake the sup- 
plies it is necessary to operate simultaneously 
two push buttons. A chassis can be removed 
from the rack after disconnecting the cable plug 
and socket and loosening a few thumb screws. 

By a simple switching of the range scales 
provided by the time base unit serving the 
P.P.I. the display can be set for a working 
range of 3000 yards, 10,000 yards or 60,000 
yards, according to the changing requirements 
of the position of the ship and the likelihood 
of obstructions around her. On the closer 
ranges the calibration circles on the P.P.I. show 
1000-yard intervals, and on the 60,000-yard 
range the circles are at 4000-yard intervals. 
Ranges can be read on the P.P.I. to an accuracy 
of about 5 per cent. of the range scale, e.g., 
to within 150 yards on the 3000-yard scale, and 
even closer accuracy—to about 1 percent. of 
the range scale—is given in dial readings on a 
panel below the display. Obstructions, mclud- 
ing other ships of quite small size, are clearly 
shown on the P.P.I. and audibly notified by the 
auto-alarm unit. An important feature of the 
performance of the set is that ‘‘ echoes” do 
not disappear into the centre of the P.P.I. until 
the objects are within 50 yards of the aerial. 





TRANSMITTER UNIT 
This unit comprises the transmitter, signal 
mixer, head amplifier and mixer, and LF. 
amplifier and discriminator circuit for A.F.C. 


for electrical reasons the best position for this 
unit is*close to the aerial and this will usually 
be an exposed position. When the cover is 
screwed down the unit breathes through a 
differential air-operated valve and any air 
entering the box passes through a desiccator for 
drying. The transmitter section is electrically 
screened from the other sections, being com- 
pletely enclosed in a metal box. The dimen- 
sions of the unit are 18in. high by 24in. wide by 
12}in. deep, and it is mounted on anti-vibration 
supports. 

A control board is provided with starting 
contactor, resistors, and overload relay for the 
motor generator set, together with voltage 
regulators, voltmeters, and smoothing chokes 
for the A.C. and D.C. generators, all the com- 
ponents being enclosed in a steel case approxi- 
mately 36in. high, 24in. wide, and 9in. deep. 


DESIGN AND PERFORMANCE 


The wavelength of the set is what has become 
known as the X-band, of the order of 3 cm. 
While the nominal frequency of the set is 
9500 megacycles, its actual frequency is 
between 9425 and 9525 megacycles, which is 
well within the band of 9320-9525 megacycles 
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SCANNER DEMONSTRATED ON ROOF OF 
BUILDING 


now recommended. Peak power and pulse 
repetition frequency, as determined by the 
maximum range requirements, are 50 kW and 
1000 c.p.s. respectively. To obtain a minimum 
range of less than 50 yards the pulse width has 
been fixed as short as } microsecond, necessi- 
tating a receiver band width of the order of 
8 megacycles per second. Great care has been 
taken to prevent paralysis of the head amplifier 
by the transmitted pulse, not only by very 
careful screening, but also by the application 
to the head amplifier of a blocking pulse during 
the period of transmission. 

In order to control the extent to which reflec- 
tions from nearby waves mask reflections from 
nearby ‘ obstructions, the gain of the LF. 
amplifier is automatically increased from a 
relatively low value for adjacent objects to the 
maximum value at long ranges. The extent to 
which the “ swept-gain ” circuit is operative is 
under the control of the operator, who can thus 
adjust the performance of the receiver to suit 
weather conditions. 

The cathode ray tube screen has a long after- 
glow so that echoes persist long enough to 
remain visible during successive scans of the 
target. A yellow filter emphasises the after- 
glow and reduces the apparent intensity of the 
primary trace. A bearing scale is fitted at the 
circumference of the screen, graduated from 
0 to 180 deg. on either side with 0 deg. verticaily 
upwards representing the ship’s head, and a 
hand-rotated cursor facilitates reading the 
bearing of an echo, which is given relatively to 
the ship’s head. The ship’s head can be shown on 
the screen as a thin dotted line if required. 








platform and provided with a water-tight seal. 
To prevent as far as possible interference 





(automatic frequency control). The unit is 
enclosed in a robust weatherproof case, because 





Bearings of close objects can be determined with 
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greater accuracy by expanding the centre, i.e., 
by displacing the beginning of the trace from 
the screen centre. 

The alignment of the P.P.I. presentation with 
the scanner, in azimuth, is accomplished by 
auto aligning contacts geared to the scanner 
drive and scan coils drive which interrupt the 
M system for a short period in each revolution, 
except when the two drives are correctly aligned. 

To enable a special object to be ‘‘ watched ” 
or a “ watch” to be kept in one direction only, 
provision is made for hand training of the 
seanner. The speed of rotation of the scanner 
when manually controlled can be varied from 
0 to 4 rp.m. in either direction (automatic 
scanning is clockwise). An electrically operated 
clutch disengages the motor and applies a brake 
to the scanner shaft when the hand control is 
turned to the stop position. The clutch also 
operates contacts in the motor armature circuit 
so that the armature can only be energised 
when the clutch engages with the motor drive. 

During “ quiet” periods the officer of the 
watch can be relieved of the need for constant 
reference to the P.P.I. screen by the automatic 
warning unit, which provides an audible warning 
of the presence of an object in any direction 
within range limits of 3000 to 6000 yards. The 
warning is given in the form of a “pip” on 
the loudspeaker lasting one-eighth of a second 
during each revolution of the scanner. A soft 
note initiated by “sea returns”’ should occur 
every revolution of the scanner indicating that 
the set is working properly. The precessing 
commutator arranges that the 10 deg. sector 
blanked during reception of “sea returns ”’ 
occurs in a different direction every revolution, 
so that no area is blanked for more than one 
revolution at a time. When in areas where 
many echoes are being received, the warning 
unit can be switched off. 

It should be noted that the audible warning 
device has virtually been deleted from the 
U.K.M.R.T. specification (referred to above) as 
the result of a decision reached at the recent 
International Conference on Radio Aids to 
Marine Navigation. Nevertheless, the manu- 
facturers of the equipment under review have 
retained the audio warning feature, which they 
regard as a valuable adjunct. 

The demonstration clearly showed the powers 
of the set when operating under difficult con- 
ditions in a confined and busy waterway. 
Fixed and moving objects can be readily 
located by the “ visual echoes’ on the P.P.L.; 
accurate and positive interpretation of the 
display requires no special technical skill and 
operators can be trained in a matter of 
a few days. The minimum range (the 
specification stipulates 50 yards) was con- 
vincingly demonstrated by obtaining an ‘‘ echo ”’ 
from a square sheet of metal situated on the 
roof of the building 40 yards away from the 
scanner. 

Arrangements have been made whereby 
Siemens Brothers and Co., Ltd., will handle 
maintenance and servicing arrangements for 
these radar sets after installation. 








UNDERGROUND UsE oF CoPPER  PIPES.— 
Although very large mileages of copper pipe laid 
in a variety of soils have for years been giving satis- 
factory service in different parts of the world, 
interest in the use of copper for underground service 
pipes has, until recently, been confined to only a few 
areas in this country. The present interest in the 
use of copper tube underground is in some measure 
accounted for by the accumulating favourable 
results of independent research investigations, all 
of which have emphasised the valuable properties 
of copper in regard to resistance to corrosion in 
nearly all types of soils. Investigations have been 
in progress for periods of from ten to twenty-five 
years. Anew report on the subject has recently been 
issued by the U.S. National Bureau of Standards 
and a report on independent tests being carried out 
in this country will be published shortly. These 
documents give detailed evidence of the superior 
behaviour of copper when buried underground, the 
metal being characterised by a very low and 
uniform rate of corrosion without the deep pitting 
which is found in other metals. It has been proved 
that copper can safely be buried in almost any type 
of soil without special precautions or protection 
though in exceptionally corrosive soil, such as 
made-up ground containing ashes, copper requires 


RECENT addition to the many bridges in 

France of engineering and architectural inter- 
est is the new Neuilly road bridge over the Seine, 
at the west city limits of Paris. This remarkable 
structure, illustrated herewith, is claimed to 
include the longest welded steel arch so far 
erected in the world. It replaces an old stone 
viaduct, built in the eighteenth century by the 
famous French engineer, Perronet. The new 
bridge consists of two steel arches, each spanning 





Neuilly Bridge, Paris 


cent.; Cu, 0:35-0:45 per cent.; and Cr, 0-25- 
0:45 per cent. 

Sarazin Fusare Marine 60 type welding elec. 
trodes were used, and we are informed that 
bending tests of welds made with these rods 
gave satisfactory results. Nearly 900,000 
electrodes were used for welding the whole 
structure. 

Erection of the bridge was carried out with the 





aid of a two-span steel truss construction bridge, 





an arm of the River Seine, connected by a con- 
crete arch on an island. The bridge is on one 
of the most important roads leading out of Paris. 
The span of the longer of the two steel arches 
is 269ft., with a rise of 1/12; and that of the 
shorter arch is 219ft., with a rise of 1/10. The 
deck is 116ft. wide and accommodates a 66-ft. 
roadway and two 25-ft. footways. At highest 
navigable water level the navigation arch 
provides an opening 20ft. high and 50ft. wide. 
Only four types of structural members were 
used—tribs, bracing members, spandrel columns, 
and decking beams. Each arch contains twelve 
double-hinged welded box section ribs, built up 
from high-tensile steel 
plates, welded by means 
of continuous angle 
fillets. Accompanying 
sketches indicate the 
construction of the 
structural members. 
The arch ribs are inter- 
connected with rigid 
transverse beams and 
the ribs themselves are 
strengthened by means 
of angles. Ribs of the 
shorter span were built 
in the shop in three 
sections of 72ft. each, 
while those of the longer 
span were built in five 
sections, each 52ft. long. The spandrel columns 
are also bow sections, built up from welded 
steel plates, Zin. thick. Their width is lft. 5in., 
but the height varies from lft. to Ift. 2in. 
Strengthening diaphragms of sheet steel, in. 
thick, welded to the box section, are arranged 
at 3ft. 3in. centres. 

The steel used for the bridge, designated as 
Ac.54, has an ultimate strength of 77,000 lb. 
to 90,000 Ib. per square inch ; its yield point is 
about 57,000 lb. per square inch, and its elonga- 
tion about 25 per cent. Chemical analysis of 
the steel used in the contract showed the follow- 
ing results :—C,. 0-18-0-20 per cent.; Si, 
0-20-0-25 per cent.; Mn, 1:00-1:15 per cent.; 
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protection, as do all other metals. 














P, 0-01-0-035 per cent.; 8S, 0-10-0-03 per 








NEUILLY BRIDGE, PARIS 


supported above the permanent works on the 
abutments and on a central pile pier. Two 
bridge cranes operating on rails at about mid- 
height of the trusses lifted the ribs into place 
on hangers, where the field joints were 
welded. 

The bridge was subjected to a test load before 
it was opened to traffic. During the test groups 
of four downstream ribs, together with the 
corresponding decking, were subjected to 
movable loads of 460 tons in the case of the 
shorter span and 510 tons for the longer span, 
and results are understood to have shown the 
structure to be extremely rigid, with maximum 
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deflections in good accord with the engineers 
calculations. 

Neuilly bridge was built by Etablissements 
Daydé and the Compagnie de Fives-Lille. It 
was completed before the liberation of France. 








PEAT PRODUCTION IN THE U.S.A.—From reports 
received by the United States Bureau of Mines, it 
is announced that peat production in America in 
1945 amounted to 78,272 short tons, compared with 
57,987 tons in 1944. Most of the peat sold in the 
U.S.A. is used for soil improvement, and has not so 
far been employed for fuel purposes on a com- 
mercial scale. 
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Diesel Engine Users Association 





HERE was a good attendance at the Summer 
Meeting of the Diesel Engine Users Association, 
which took place on Thursday, June 20th, when, 
by the courtesy of the directors of the Mid- 
members and 
Heath 


Wessex Water Company, the 


guests paid a visit to the Beenham’s 


pumping station of the company at Shurlock 





220 r.p.m. 


square inch. The engine 





Gas ENGINE DRIVEN GENERATING UNIT 


Row, near Reading, Berkshire. This station, 
work on which was started in 1940, was 
completed and put into service in May, 1944, 
the total period of construction and installation 
having occupied 4} years. 

The pumping station is situated about 5 miles 
north of the town of Wokingham. The water 
supply is derived from deep wells and headings 
in the chalk, and the station works in con- 
junction with the other pumping stations for 
public water supply to the company’s 
extensive area of 300 square miles in the 
counties of Surrey, Hampshire, and Berkshire. 
The water is hard in character, but before being 
pumped to consumers it is passed through one 
of the latest types. of lime softening plant, 
installed by the Paterson Engineering Company, 
Ltd. This plant reduces the initial hardness 
of 20 grains per gallon to a figure not exceed- 
ing 12 grains per gallon. 

The normal output of the station is 1} million 
gallons per day, but provision has been made in 
the engine buildings for increasing the output 
to 3 million gallons a day by the installation of 
additional machinery. Separate bore-hole and 
surface pumps are installed. The bore-hole 
pumps lift the water and deliver it to the 
softening plant just above ground level, while 
the surface pumps take the finished water’ after 
treatment, and deliver it to the company’s 
2-million-gallon intermediate level service 
reservoir at Buckhurst, near Wokingham, which 
was also visited by the party. 

Two complete sets of plant are at present 
installed, either of which is designed to maintain 
the full output of 1} million gallons per day, 
sed providing complete standby machinery. 
Each set comprises a horizontal gas engine 
with its own producer plant, together with an 
electrically driven bore-hole and surface pump, 
and room has been left in the power house, we 
noted, for the installation of a third set of pump- 
ing machinery. 

The main power generating plant consists of 
two Crossley-Premier four-cylinder, four-stroke, 
horizontal gas engines, which are coupled directly 
to Mather and Platt D.C. generators. Each gas 
engine has a normal designed output of 410 
B.H.P., when running at a speed of 275 r.p.m., 
but in order to meet the daily load conditions, 


auxiliary piping, and, as our illustrations clearly 
show, a very neat and clean lay-out has been 
achieved in the engine and pump rooms. The 
engine foundations are of reinforced concrete, 
and are carried down to below the basement 
floor. They are separated from the main 


The cylinders each have a bore of 
16}in., with a stroke of 23in., and the piston 
speed is 843ft. per minute at 220 r.p.m., with 
a corresponding b.m.e.p. of about 53 lb. per 
house is constructed 
on the basement principle, which gives excellent 
access to all cables, water mains, pumps and 


poles, and they are designed for a continuous 
output of 200 kW at 230 volts at the normal 
running speed of 220 r.p.m. The three-quarter 
load efficiency at which the sets work is 93 per 
cent. The two generators supply the whole of 
the power required. 

Each of the two bore-hole pumps is of the 
three-stage pattern, and is driven by a vertical- 
spindle motor of 110 H.P., with a speed variable 
from 800 to 1100 r.p.m. The pumps and motors 
were designed and supplied by Mather and 
Platt, Ltd. The bore-hole pumps each have a 
designed delivery of 1114 gallons per minute at 
1000 r.p.m., when pumping against a head of 
190ft. 

The two-stage surface pumps which were also 
supplied by the same makers, are designed to 


Operating Results 


474,000,000 gal. 
660 tons 

69s. ld. per ton 
and 7s. cartage 


Water pumped in 1945 
Coal used in 1945 < 
Cost of coal ... 


Coal used per 1} million a, ne day 
Total head on pumps ... 

Average water horsepower .. - 126 
Coal consumption per water horse- 


power-hour 1-46 lb. 
Coal cost per water horsepow: er-hour... 0- 601d. 
Coal consumption per 1000 gallons 3-12 Ib. 
Coal cost per 1000 gallons ... ...  ... 1-27d. 
Lime consumption per 1} million 
gallons per day .-. 25-2 ewt 
Lime consumption per 1000 ‘gallons o> 2 
Lime cost per 1000 gallons ... 0- 64d. 
Sodium aluminate consumption per 
1000 gallons... 0-2 Ib. 
Cost per 1000 gallons , 0-1d. 
“Calgon”” consumption per “1000 
gallons ii + os 0-005 Ib. 
Cost per 1000 gallons 0-6d. 


deliver 1040 gallons per minute against a head 
of 260ft. when running at 1400 r.p.m. They are 
each driven by a vertical-spindle motor, designed 
to develop 135 H.P., with a speed varying from 
1155 to 1540 r.p.m. The Erskine-Heap switch- 
board, seen to the left of one of our illustrations, 
has four main panels, one for each main pump. 
Brookhurst push-button automatic totally 
enclosed type of switchgear is employed, with 
the circuit breakers and switchgear mounted 
behind the switchboard. 

The auxiliary generating set consists of a five- 
cylinder Crossley Brothers oil engine, driving 





a Mather and Platt 30-kW generator and 








vibration. On the occasion of our visit the 


engine sets were observed to be running very 
smoothly. 
The two main generators are of the enclosed 





that output is reduced to 325 B.H.P. at 





ventilated pattern, with level compound inter- 





the Auto-Klean and Streamline types. 
engines are cooled from overhead tanks, with 
arrangements to allow the cooling to continue 


ELECTRICALLY DRIVEN BORE-HOLE AND SURFACE PUMPS 


floor in order to avoid the transmission of |a Hamworthy air compressor for charging the 
air starting bottles for the gas engines. 


The lubricating oil plant. includes filters of 
The 
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after the engines have been shut down. 

The two gas producers are housed in an 
adjacent building, and are fed from 20-ton 
storage bunkers. They are of Crossley Brothers, 
Ltd., design and construction. Each of the 
two units comprises a producer with a vaporiser, 
scrubber, and a gas filter. The fuel consists of 
anthracite peas, at an average cost of £3 9s, Id. 
per ton delivered by rail to Twyford, plus 7s, 
per ton for road haulage. About ten weeks’ 
supply of fuel can be stored in the bunkers. 

Operating results of the pumping station are 
tabulated on the previous page. 

It will be noted that a small dose of sodium 
aluminate is used in the softening process in 
order to assist the process of sedimentation. 
A split. treatment of the water is employed, a 
proportion of 70 per cent. being reduced in hard- 
ness to about 8 grains per gallon, and then mixed 
with the remaining 30 per cent., which is by- 
passed to the blending tank. The stability of 


the final water is further improved by a small 
injection of ‘ Calgon,” or sodium hexameta- 
phosphate. 

The party was received and shown round by 
Mr. Claude Pain, M. Inst. C.E., M. Inst. W.E., 
chairman and chief engineer of the Mid-Wessex 
Water Company, and by Mr. T. Irvine Hudson, 
M.I. Mech. E., A. Inst. W.Es, the resident engi- 
neer. In the unavoidable absence of Mr. C. 
Green, A.M.I. Mech. E., F.G.S., the President 
of the Diesel Engine Users Association, Mr. 
A. K. Bruce, M.I. Mech. E., Past-President, 
thanked, in a few well-chosen words, the 
directors of the water company for their gener- 
ous hospitality and kindness in explaining the 
working of the plant. He spoke of the great 
importance of the work of the water engineer, 
and the pioneer work Mr, Pain and his asso- 
ciates had done in using oil and gas engines for 
water pumping, wishing their undertaking 





every success in its future development. 








Motor Industry Research Association 


eee 


HE Motor Industry Research Association 

was, it will be recalled, incorporated on 
January Ist, 1946, to take over and continue 
the functions of the Automobile Research Com- 
mittee of the Institution of Automobile Engi- 
neers, which up to that date had been the 
central research organisation serving the motor 
industry. 

On Thursday and Friday of last week, June 
20th and 21st, the Association’s laboratories at 
the Great West Road, Brentford, were open for 
inspection, in order to give an opportunity for 
members, visitors and representatives of the 
industry to view the research work in progress. 
On the first of the two open days, Mr. Frank G. 
Woollard, President of the Institution of Auto- 
mobile Engineers, formally handed over the 
buildings, their contents and other assets of 
the Automobile Research Committee to Mr. 
Elliott Evans, Chairman of the Council of the 
Motor Industry Research Association, an event 
which was commemorated by the presentation 
of a plaque inscribed with the names of past 
Chairmen of the Committee. 


History oF Moror RESEARCH 


Before briefly describing the research work in 
progress, we feel that at this new juncture a 
few notes on the history of motor research and 
the part played by the Institution of Automo- 
bile Engineers will not be out of place, Mr. 
Woollard has summarised this aspect as follows : 

“‘ Research for the motor industry was first 
inaugurated in 1920 when a few of the’ more 
prominent automobile manufacturing firms 
organised the Research Association of British 
Motor and Allied Manufacturers, with laboratory 
premises at Bolton Road, Chiswick. 

“‘ The reports issued were at first confidential 
to the subscribers, but in due course they and 
other members of the industry came to the 
conclusion that the results of such researches 
should be made available to all automobile 
concerns, In the meantime, the Government 
had allocated a large sum—to be administered 
by the Department of Scientific and Industrial 
Research—for the encouragement of industry 
by the establishment of research associations, 

“ These new facilities, coupled with the desire 
of the Association to spread their knowledge 
over a wider field, led to the reconstitution of 
R.A.B.M.A.M., and in 1931 the Institution of 
Automobile Engineers was invited to set up a 
‘ Research and Standardisation Committee ’ to 
take responsibility for the laboratory work and 
for the issuance of standards for automobile 
construction. The credit for this step was 
jointly due to Mr. Tom Thornycroft, Chairman 
of the Research Association, and to the late 
Lord Austin, during whose term of office as 
President of the Institution of Automobile 
Engineers the change was effected. The number 
of automobile firms contributing to, and par- 
ticipating in, research rose in the course of some 


“Tt was not long before the activities of the 
Automobile Research Committee—as it was 
ultimately named—outgrew the accommoda- 
tion of the Chiswick premises, and in 1936 the 
present premises on the Great West Road were 
acquired, They proved to: be admirably 
adapted for the purpose of automobile research. 
Nevertheless, considerable additions have been 
necessary to cope with the ever-increasing needs 
of the industry. 

“It is these well-equipped and up-to-date 
premises which are now being handed over to 
the newly formed Motor Industry Research 
Association, with the good wishes of the Insti- 
tution of Automobile Engineers.” 


OssecT AND Work oF M.I.R.A. 


The principal object of the Association is to 
undertake research and other scientific work 
on @ co-operative basis for the British motor 
industry. To this function is allied the responsi- 
bility of keeping its members informed of tech- 
nical and other developments that are likely to 
be of interest to the industry. The Association 
comes under the aegis of the Department of 
Scientific and Industrial Research as an indus- 
trial research association, and is maintained by 
subscriptions from the motor industry, which 
are supplemented by a grant from the Govern- 
ment through the D.8.I.R, Membership of the 
Association is open to British manufacturers 
engaged in the motor and allied industries. 

The Association does not normally undertake 
research work for individual members, but a 
programme of work is decided by the Council 
after a full consideration of the requirements of 
the industry. These requirements represent the 
considered views of the leading technicians in 
the industry on the problems on which useful 
work could be undertaken by a central research 
organisation. The programme is reviewed 
periodically, and the priority of the various 
items is revised to meet changing needs. 

By far the largest proportion of the research 
work is done in the Association’s laboratories 
at Brentford, but a certain amount of extra- 
mural work is carried out in university labora- 
tories and from time to time in other independ- 
ent research organisations. 

Apart from making known to its members the 
results of the work undertaken in its own 
laboratories, the Association also undertakes 
the dissemination of information of general 
interest from other sources, which is made 
available in the form of monthly sets of 
abstracts. Further to assist members, facilities 
are available at Brentford for translating foreign 
literature and for answering inquiries of a tech- 
nical or bibliographic description. 


RESEARCH WORK IN PROGRESS 


Chemical Estimation of the Wear of Steel Shafts. 
—Part of the research on filtration involves 
finding the effect on the wear of plain bearings 


added to the oil. Under the test conditions 
used, wear of the shaft is very small, and g 
chemical method of measurement is being used, 
It involves the extraction of iron from the oil, 
its separation from the extract, and its estima- 
tion by the intensity of colour developed with 
thioglycollic acid. A Spekker absorptiometer 
for colorimetric analysis has recently been 
obtained for this purpose, and it is hoped that 
it will give a considerable gain in accuracy in 
the measurement of wear, represented by con. 
centrations of only 0-1 mg. of iron in 100 g. of oil, 

Electrographic Chemical Analysis of Surfaces, 
—The method depends on the fact that a moist 
gelatine-coated paper in contact with the 
surface can take up metallic ions when an elec- 
tric current is passed between the paper and 
the metal in an appropriate direction, to form 
a latent “mirror image,” which may be 
developed with suitable reagents. The method 
may be used in the study of inclusions, eroded 
areas, and penetrations in plated surfaces, 
without destruction of the specimen. It is 
hoped to investigate used bearing surfaces by 
this means. 

Wire Resistance Strain Gauges.—These gauges, 
which record the strain at a surface by the 
change of resistance of a fine wire attached to 
the surface, have proved very useful for measur. 
ing stresses in moving inaccessible parts of 
machines and also for measuring rapidly fluc- 
tuating stresses. Gauges supplied by several 
different manufacturers were displayed, and 
their application to the measurement of 
different types of strain was demonstrated. 
Portable equipment is now under development 
for recording stresses in vehicle frames under 
road conditions, using the wire-resistance type 
of strain gauge. For this purpose, the gauges 
must remain securely attached to the frame for 
a long period while exposed to the weather, 
without altering their sensitivity. Experiments 
in cementing gauges in position and protecting 
them from the weather have indicated a suitable 
technique for use under these conditions, and 
some of the gauges on view retained their 
sensitivity for several months. 

Low-Frequency Oscillator—When measuring 
strains in machines by electrical strain gauges, 
it is sometimes necessary for the associated 
amplifiers to handle very low frequencies, a field 
in which they are particularly liable to give 
false results. An oscillator has accordingly been 
built to generate such frequencies, and an 
amplifier was shown being tested with the aid of 
this oscillator. 

Operation of Engines on Leaded Fuel.— 
Experience during the latter stages of the war 
showed that the use of high-octane petrol, con- 
taining appreciable quantities of tetraethyl 
lead, caused considerable difficulty with many 
automobile engines, particularly in relation to 
the life of exhaust valves. Research was there- 
fore started to find out to what extent the life 
of exhaust valves under such conditions could 
be increased by changes in design or in the 
materials used. A preliminary survey has 
already been carried out on single-cylinder 
engines to determine the effect of operating 
variables, such as mixture ratio, engine speed, 
ignition timing, &c., on the temperatures of the 
valve, valve seat, valve guide, and of various 
positiens in the cylinder head. On the basis of 
this preliminary work, operating conditions 
have been chosen which give a high exhaust 
valve temperature, and endurance tests are now 
being carried out under these conditions. 

The two test engines are essentially single- 
cylinder motor-cycle engines, which have been 
fitted with water-cooled cylinder barrels and 
heads, The engine on test bed No. 1 is being 
used to explore the effect of cylinder head design 
on exhaust valve, valve seat and valve guide 
temperatures. All temperatures, except that 
of the exhaust valve, are measured by thermo- 
couples. The exhaust valve temperature is 
observed by an optical pyrometer, the valve 
head being visible through a small hole in the 
exhaust pipe. 

The engine on test bed No, 2 is being used 
for comparative tests on different exhaust valve 
materials. Similar tests on valve guide and 
valve seat materials will be made later. 
“‘Disc-Testing” Machine for Gear Materials 








‘fourteen years from eight to 388. 


of small amounts of fine abrasive material 


and Lubricants.—One of the difficulties asso- 
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ciated with the testing of gears is their extreme 
sensitivity to very small differences of tooth 
profile. In order to overcome this difficulty, a 
“ dise-testing ’’ machine has been designed to 
reproduce between the circumferences of two 
dises in contact the combined rolling and sliding 
action which occurs between gear teeth. It is 
accomplished by rotating one disc at a constant 
speed while the other is rotated at a speed 
which is, in each revolution, alternately faster 
and slower than that of the constant-speed disc. 
The mechanism of the machine was shown by a 
working model. 

Tests are still in progress to develop a suitable 
form of specimen and a suitable testing tech- 
nique. Later tests will seek to correlate results 
with those of gear tests, and ultimately the 
machine will be used to investigate the mechan- 
ism of gear failure, A recent addition to the 
machine is a torsion meter in the shaft carrying 
the constant-speed disc, which shows the 
alternations of friction force between the discs 
as a trace on the screen of a cathode ray tube. 

Materials for Use with Copper-Lead Bearings. 
—The wear of shafts of different materials, 
subjected to various treatments, when run 
against copper-lead bearings is being studied 
on @ machine which applies a fluctuating load, 
by means of an eccentric and a flexible lever, 
to a full-size engine bearing. The load fluctu- 
ations can be synchronised with the revolutions 
of the shaft. The load is measured electrically 
by means of a capacity type strain gauge, the 
fluctuations being shown on the screen of a 








cathode ray tube. A similar gauge for measur- 
ing the alternating friction torque is under 
development, 

Measurement of Torsional Stiffness of Frames. 
—There are at present a number of different 
methods used for measuring the torsional stiff- 
ness of vehicle frames and expressing the results 
of such measurements, Many of them differ 
only in details, and the object of the present 
tests is to examine the importance of certain of 
these details with a view to bringing about some 
degree of standardisation of the method of test. 
A car frame was shown under test, one of the 
possible methods of applying torque and measur- 
ing the angle of twist being demonstrated. 








French Transport Aircraft 


WE illustrate in the accompanying engravings 
two new French civil aircraft which are ready 
for production. The Languedoc 8.E.161 land- 
plane, of which forty are on order for Air France, 
is a 33-seat, four-engined airliner, which will be 
flown on African and European routes. One of 
the first of these machines was to be seen 
recently at Northolt. During flying trials 
between Algiers and Paris, an average speed of 
375 kiloms. per hour was maintained. This 
speed is in accordance with the maker’s claim 
of a cruising speed of about 230 m.p.h. at 
10,000ft. The aircraft will generally be fitted 
with four Gnéme and Rhine radial engines of 








1260 H.P. each, but some of the present pro- 
duction will have Pratt and Whitney 1200 H.P. 
engines. The maximum take-off weight is 
quoted at 22,000 kilos., with a payload of 
thirty-three passengers and 5295 kilos. of freight. 
Fuel capacity is 7200 litres and consumption 
800 litres per hour. The overall dimensions are 
29-39 m. span, 24-26 m. length, and 6-30 m. 
height. The builders are the Société Nationale 
le Construction Aéronautique Sud-Est, of 
Toulouse. 

The other type, also built by Aéro-Sud-Est, 
is the $.E.200 flying-boat, illustrated in our 
second engraving. It is of all-metal construc- 
tion, with six 1320 H.P. Gnéme and Rhéne 
engines. Its maximum range is quoted as 
7000 kiloms. at a gross weight of 72,000 kilos, 
Fuel capacity is 36,000 litres. It has a cruising 
speed of 305 kiloms. per hour and a maximum 
speed of 378 kiloms. per hour at an altitude of 
2500 m. When afloat it draws 1-80 m. of water 
fully laden. Its dimensions are 52-20 m, span, 
40-15 m. length, and 10-72 m. height. 








LipraRY OF TRADE CaTALoguEes.—The Bir- 
mingham Exchange has instituted a new depart- 
ment by the provision in the reading room of a 
library of trade catalogues. These catalogues are 
indexed, whereby the inquirer can find particulars 
of the products of the members of the Exchange. 
The collection cannot yet claim to be complete, but 
at present consists of several hundred catalogues. 
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FOUNDRIES AND FOUNDRYMEN 


It is now some twenty years since an 
enthusiasm for the use of built-up welded 
structures to replace castings swept over the 
engineering factories of this country. It was 
at that time contended by the more eager 
protagonists of welding that built-up struc- 
tures would prove lighter and cheaper than 
all but the smaller castings or those produced 
in large numbers from a single pattern. The 
intervening twenty years have brought dis- 
illusionment to the more rabidly enthusiastic. 
For “ weldings ” (built-up welded structures) 
have not proved capable of replacing castings 
for all applications, and the steady growth 
of practical experience has now lessened 
controversy. The qualities of weldings have 
become as well understood as those of cast- 
ings, and it is now possible, as Sir Claude 
Gibb showed in presenting the Edward Wil- 
liams Lecture before the Institute of British 
_ Foundrymen, reprinted on another page 
of this issue, to design without bias in a secure 


az} Shops in which the work is to be done. 


3} the design to be adopted can now be chosen 
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Williams Lecture thus lay in its demonstra- 


. ee handles a subject that only a few 


3| tices to the moulding and other foundry 


.|Iron Council repeatedly referred with some 
598 | anxiety in its recent report. The problem to 
6} be solved is mainly psychological. 
3|root of the failure to attract cannot be held 


the name | foundry workers have lost 


of each type of structure. Indeed, in works 
equipped both for founding and welding, it 
has been found advantageous to combine the 
qualities of both for certain jobs by incor- 
porating castings in built-up welded struc- 
tures. No doubt there is still a neutral 
territory within which the virtues and defects 
of weldings and castings compete, the even- 
tual choice being influenced often by extrane- 
ous factors, such as the equipment of the 
The 
fact, however, remains that this debatable 
territory is already narrow, and that it 
grows still narrower with every year that 
passes. Calculation has replaced opinion, and 


with reasonable confidence that it is the right 
one. Foundries are no longer threatened with 
extinction. 

The technical interest of the Edward 
tion of the assurance with which the modern 


years ago was so highly controversial. But 
~|the Lecture had more than solely technical 
interest, for Sir Claude discussed also the 
difficulty that foundries up and down the 
country are experiencing in attracting appren- 


crafts. That is a subject to which the Joint 


For the 


any longer to lie in fears that welding would 
replace casting, thus making foundry em- 
ployment insecure. There is now little doubt 
that the real reason lies in the fact that 
“ caste’ in the 
industrial community. Those employed in 
other work are supposed to live upon a higher 
social plane, just as in the years between the 
wars the “black-coated” worker was elevated 
socially to a status that the small difference 
between his salary and the wage packet of 
the worker in the shop did little in reality to 
sustain. These nice distinctions are, of 
course, pure snobbery and highly reprehens- 
ible. But of what use is it to utter such a 
criticism ? Are we not all, as Sir Claude was 
bold enough to suggest, in one way or another, 
consciously or unconsciously, open to a 
charge of snobbery ? Nor will talk of the 
“ dignity of labour ” nor even emphasis upon 
the national necessity for an efficient and 
productive foundry industry do anything to 
change the position. For are not these claims 
just as forceful in relation to other trades 
whose social status and attraction have 
suffered no decline ?- Human opinion cannot 
so easily be changed by such criticism and 
admonition. To recover the esteem which it 
formerly held, the foundry trade must, it 
seems, itself make the change. For unless 
it can attract to itself apprentices in suffi- 
cient quantity and of sufficiently high quality, 


pointed out, when it will be beyond the power 
of the trade to produce those intricate cast- 
ings that now compete in price and on other 
grounds with welded structures. Youth can 
probably be attracted by high wages, though 
a note of doubt is necessary, because the 
incentive of the heavy wage packet cannot 
always compensate for a lowering of social 
status. But to quote again from Sir Claude, 
to grant high wages is to submit “‘ to a form 
of blackmail in which the demands will 





knowledge that the best use is being made 


the time must inevitably arrive, as Sir Claude | to 


but far from simple alternative, would be 
to lift the whole status of foundries and of 
foundrycraft. 

There can be few doubts as to what are 
those factors that have contributed most 
powerfully to the lowering of the status of 
the foundry worker. Foundries, however 
spectacular they may be at pouring time to 
the visitor, are usually draughty and subject 
to violent fluctuations of temperature. They 
are dusty and too often gloomy, and the 
atmosphere is periodically loaded with the 
fumes of casting. We are well aware that 
such strictures do not apply to modern 
mechanised foundries, in which working con- 
ditions are as good as those in any other shop. 
But the stigma attaching to heavy and 
jobbing foundries not amenable to mechani- 
sation has been applied socially and im- 
partially to the whole trade. The curé un- 
doubtedly would be to “clean up” all 
foundries, so that the workers therein could 
go home no more dirty than their fellows from 
other shops and work in an atmosphere at 
least as wholesome. It is the practicability 
of that cure that is in doubt. Whence it is 
all the more exciting to learn that Sir Claude 
was not preaching academically when recom- 
mending just such a remedy. The Parsons 
foundry produces castings of large size, and 
production there is not amenable to anything 
approaching full mechanisation. Yet the 
firm confidently believes that by the rebuild- 
ing and re-equipping of the shop, soon to be 
undertaken, clean and attractive working 
conditions can be provided. Not foundrymen 
alone, but engineers in general will watch 
with keen interest the outcome of the 
experiment. 


Railway Rolling Stock 

THE weight of railway coaching stock in 
comparison with the number of seats pro- 
vided and the relation between the tare and 
loaded weights of wagon stock are matters 
that have always proved fruitful subjects for 
discussion for the reason that, considered 
broadly, the weight of a vehicle in relation to 
the load carried may be called the efficiency 
of the design. In a recent paper read before 
the Institution of Civil Engineers, entitled 
“Railway Rolling Stock,” Sir William 
Stanier, the author, devoted much attention 
to this phase of rolling stock design, which 
also provided the main theme in the ensuing 
discussion. Within the confines of a rela- 
tively short paper, the author managed to 
deal in a comprehensive manner with this 
and many other aspects of rolling stock 
design and construction required to meet 
present-day conditions of travel. Tables 
included in the paper gave particulars of the 
weights of passenger carriages. As is well 
known, the London, Midland and Scottish 
Railway has, under the guidance of Sir 
William, given a large amount of attention 
the elimination of weight in passenger 
vehicles and from the information given it 
will be noted that the weight for each passen- 
ger carried can be reduced from 1615 lb. to 
1385 lb., or 14 per cent. This reduction is 
accomplished by using high-tensile steel for 
the main underframing and the body struc- 
ture, in combination with the welding 
together of the component parts, as opposed 
to the use of ordinary mild steel and the more 
common riveted construction. It was further 
noted that the use of welding in place of 





become stiffer and stiffer.” A preferable, 


riveting saves about 5 per cent. in the tare 
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weight of a vehicle of otherwise the same 
size and design. 

There is no doubt that the weight of 
passenger stock is an important considera- 
tion, for, as Sir William shows, the coach 
weight per seat reaches quite a high figure. 
A number of different causes contribute to 
create this high weight factor. For instance, 
carriages must be stronger than formerly to 
suit modern operating conditions and the 
provision of the amenities desirable for long- 
distance travel has done much to increase 
weight in relation to the number of seats 
available. Further, modern trains are fre- 
quently made up of dining cars and, at times, 
a separate kitchen car, so that, when the 
entire weight of a train is compared with the 
seating accommodation provided. the total 
weight to be hauled in comparison with the 
number of passengers carried reaches a very 
considerable amount. This aspect of the 
subject is one that is not always appreciated. 
Some few years ago, in 1938, the London and 
North-Eastern assembled a replica of the 
“Flying Scotsman ” train of 1888 for com- 
parison with a new train at that time just 
completed for that service. For each passen- 
ger carried, the train of 1888 had a weight 
per seat of 1291 Ib., whilst for the new train 
the train weight required for each passenger 
amounted to 3821 1lb., owing partly to the 
inclusion of two restaurant and one kitchen 
car. A comparison between individual third- 
class carriages in the two trains shows that 
the weight for each passenger in 1888 was 
619 lb. and for the train of 1938 1960 1b. In 
practice it would seem that weight reduction 
should be more important in suburban coach- 
ing stock than in main line vehicles. Yet Sir 
William, in giving some particulars relating 
to this kind of stock, presents a table from 
which it would appear that little has so far 
been gained by modern construction. This 
table also indicates that suburban compart- 
ment stock is heavier than the open or saloon 
type. This fact suggests that main line 
vehicles of the latter kind would be lighter per 
passenger than those of the compartment 
pattern, and it is worth while giving this kind 
of vehicle consideration, because, though for 
the same body size, there is, in fact, little or 
nothing to choose in the actual weight, open 
cars may seat more passengers in the ratio of 
56 to 42 for the side corridor compartment 
type. Thus, in the case of a 30-ton open car, 
the weight per passenger is reduced to 1200 Ib. 
This figure is much less than that even of a 
compartment side corridor vehicle of the 
lightest construction employing special steels 
and welded construction in combination and 
weighing just less than 26 tons. 

Jonsidered purely from the point of view of 
weight reduction, many other ways suggest 
themselves as being worth consideration. An 
obvious method would be to reduce the size 
of wheels and to use tubular axles. Body 
panelling made from aluminium sheeting 
should be perfectly satisfactory, and plastic 
material, already being given a trial by Mr. 
Bulleid on the Southern Railway, is worth 
consideration. Light alloys are now so well 
known that it seems reasonable to think some 
use might be made of this material. On the 
other hand, cost must be kept in mind, and 
in practice, any change in construction must 
be governed by such considerations as well as 
others relating to production. A reduction in 
weight does not add to the paying load of 


of wagon stock. It is therefore all the more 
important to reduce the tare weight of such 
vehicles. From an engineering point of view, 
as Sir William rightly says, the ordinary 
wagon stock used on British railways is 
archaic in design. It is therefore particularly 
in the design of wagons that advances are 
long overdue. It is doubtful whether any 
appreciable reduction in tare weight relative 
to the load carried can be made so long as 
four-wheeled wagons continue to be used. 








Obituary 


ROBERT MARTIN LONGMAN 


ELECTRICAL engineers will learn with deep 
regret of the sudden death, on Saturday, 
June 15th at his home, 8, Ryder Gardens, 
Roundhay, Leeds, of Mr. R. M. Longman, 
who for the last sixteen years was operation 
engineer for the Central Electricity Board’s 
Mid-East England area. Mr. Longman 
was educated at the Finsbury Technical 
College, under the late Professor Sylvanus 
Thompson. In 1902 he joined the New- 
castle-on-Tyne Electricity Supply Company, 
as it was then known, and remained in 
its service in various capacities until 1909. 
In that year he joined the Cleveland and 
Durham Electric Power Company as its 
testing and technical engineer, and remained 
with the company until 1921, when he 
entered the service of the Yorkshire Power 
Company, and was given charge of the testing 
department, with responsibility for the tech- 
nical development of the company’s supply 
system. He remained with that company 
until 1930, when he joined the technical staff 
of the Central Electricity Board. He was a 
member of the Institution of Electrical Engi- 
neers and took a prominent part in the work 
of the North Midland Centre for many years, 
acting for some years as the Secretary of the 
Benevolent Fund of the Institution for that 
Centre. In addition to his more technical 
duties, he was an active member of the Leeds 
Rotary Club, and was a Governor of Round- 
hay School, Leeds. 





THURSTAN WILLIAM FAIRHURST 


As briefly recorded in our last issue, the 
death took place, on Saturday, June 
15th, in, Milwaukee, Wisconsin, of Mr. T. W. 
Fairhurst, M.I. Mech. E., sales director 
of Ruston and Hornsby, Ltd., of Lincoln, 
and a director of Davey, Paxman and Co., 
Ltd., of Colchester. Mr. Fairhurst had been 
making an extensive tour in Canada and in 
North America since February last, where he 
had been re-establishing contacts on behalf 
of his company. 

Thurstan William Fairhurst, who was 
fifty-seven years of age, was born at Chorlton, 
near Manchester. He was educated privately 
and entered the firm of Crossley Brothers, of 
Openshaw, Manchester, as a _ privileged 
apprentice in 1905. After passing through the 
various shops he entered the drawing-office 
and attended the diploma day course of the 
University of Manchester at the College 
of Technology. In 1910 he went to 
Winnipeg, Canada, to assist in the erection of 
large Crossley gas engines in the Winnipeg 
high-pressure power station. He did further 
installation and commercial work for Crossley 
Brothers in Canada, and in 1913 went to 
India and Burma for the firm as resident 
engineer representative. On the outbreak 
of war in 1914 Mr. Fairhurst joined the Royal 
Engineers in the ranks and after a dis- 
tinguished career was commissioned in the 





and was responsible for the construction and 
operation of the desert pipe line from Suez 
to Palestine. He was demobilised in 1919 as 
the commander of two field companies. In 
that year he joined the Vancouver Machinery 
Company, of Vancouver, B.C., as managing 
engineer of its sales department. 

In 1923 he became managing engineer 
for the sales department of the Marion Steam 
Shovel Company, of Marion, Ohio, and until 
1927 he was actively engaged on this com- 
pany’s behalf in opening up its world sales 
organisation. He was also responsible for 
establishing the British manufacture of the 
company’s products. From 1928 until 1933 
he was overseas manager of the Nordberg 
Manufacturing Company, vf Milwaukee, Wis- 
consin. In that year he returned to England 
as general manager of Crompton Parkin- 
son, Ltd., of Chelmsford. In 1936, however, 
Mr. Fairhurst left the electrical industry and 
returned to mechanical engineering, becoming 
sales director of Ruston and Hornsby, Ltd., 
while later he was appointed director of the 
associated company, Davey, Paxman and 
Co., Ltd., of Colchester. During the latter 
period of his life he was connected intimately 
with the greatly expanding trade of 
the company’s products, particularly over- 
seas. He had a refreshing and dynamic 
personality, and his vigorous approach to all 
undertakings will long be remembered and 
missed by the many friends and business 
acquaintances he made both in this country 
and overseas. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


THE DEFLECTION OF BEAMS: AN 
EXTENSION TO MACAULAY’S METHOD 

Str,—Macaulay’s method! of calculating the 
deflections of a uniform beam is well known.? 
It may be used for a beam subject to either 
a number of concentrated loads, or a dis- 
tributed load the intensity of which is uniform 
apart from a number of abrupt changes, or a 
number of concentrated couples.* These loads 
may occur separately or in combination. 

If a beam, the stiffness of which is uniform 
apart from a number of abrupt changes, is 
subject to a number of concentrated loads, the 
variation of curvature along the beam is of the 
same type as in the case of a uniform beam sub- 
ject to concentrated loads and concentrated 
couples. It may be expected therefore that a 
beam with abrupt changes of stiffness may be 
brought within the purview of Macaulay’s 
method. 

Consider a beam which, apart from changes 
at a number of special points, is of uniform stiff- 
ness and subject to uniformly distributed loads. 
At each special point one or more of the follow- 
ing discontinuities occurs : 

(i) A concentrated load. 
. (ii) A concentrated couple. 

(iii) An abrupt change in intensity of distri- 

buted load. 

(iv) An abrupt change in stiffness. 

The portion of beam between, but not includ- 
ing, two neighbouring special points is called a 
panel. (Ends and supports are counted among 
the special points.) 

Consider a typical panel. It is in equilibrium 
under the following : 

(a) The shearing force at the positive end. 

(8) The reversed shearing force at the nega- 
tive end. 

(y) The bending moment at the positive end. 
(5) The reversed bending moment at the 
negative end. 

(ec) The distributed load. 
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field. He was twice mentioned in dispatches 





It is of uniform stiffness and has the same 
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curvature at each point as a panel of unit stiff- 
ness with all the quantities a, 8, y, 5 and «, 
divided by the actual stiffness. Suppose, then, 
that it is replaced by such a panel. 

The slice of beam at each special point is not 
now in equilibrium because the shearing forces 
and bending moments acting on it have been 
changed. This may be remedied by adjust- 
ing the external loading at the special point, 
Thus, it is necessary to load the new beam at 
each special point with a concentrated load and 
concentrated couple equal respectively to the 
abrupt decrease at that point of the desired 
shearing force and bending moment, Since, 
however, each panel of. the new beam is in 
independent equilibrium, this procedure is also 
sufficient. 

Accordingly, the following rules may be 
laid down for finding the equivalent loading for 
a uniform beam of unit stiffness, which is to 
have the same curvatures—and hence slopes 
and deflections—as the original beam. 

(1) Calculate original reactions. 

(2) Calculate original shearing forces, S, and 
bending moments, B, adjacent to each special 
point. 

(3) Divide S and B by the stiffness, EI, 
giving 8’, B’. 

(4) Calculate new forces and couples from 
abrupt drops in 8’ and B’, 

(5) Caleulate new distributed loads by divid- 
ing the original ones by EI, 

* * 

The above was written at Battersea Poly- 
technic in 1943 and has since been mislaid. I 
have recently seen a paper by Brown‘ in which 
discontinuities in beam deflection problems are 
treated by the use of Heaviside’s unit function.® 
The problem of stepwise change of stiffness is 
dealt with by Brown, although the treatment of 
concentrated couples is omitted. As Kosko® 
points out, Heaviside’s unit function is closely 
related to the Macaulay bracket. It seems to 
the writer that the Heaviside type of notation— 
although not yet well known and used by 
mechanical and civil engineers—is preferable, 
Tt is an older notation and has long been used 
by mathematicians and electrical engineers. It 
appears that, if Heaviside’s unit impulse func- 
tion?—or, what is the same thing, Dirac’s 
delta function’—and possibly its derivative 
(cf. Dirac), is also used, it is possible to set out 
formal rules whereby the deflection of any sort of 
beam with any type of loading (subject merely 
to there being only a finite number of discon- 
tinuities of load and stiffness), can be calculated 
without the laborious elimination of inter- 
mediate arbitrary constants and with the 
minimum of thought. 

E. J. Le FEvRE. 

University of Durham, King’s College, 

Newcastle-upon-Tyne, 2. 
May 2Ist. 
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Paint Propuction.—Extensions to its paint 
manufacturing activities are planned by the Tube 
Investments Group of engineering industries. A new 
factory for the subsidiary company, Drynamels Ltd., 
to replace the works destroyed by fire last year, is 
nearing completion at Hall Green, Birmingham, and 
will be in production shortly. The new works are 
being equipped for high-speed production, and, it is 
claimed, will treble the Tube Investments Group’s 
previous output of paints and varnishes. 





The National Physical Laboratory 


————— 


HE first year of peace sees a welcome return 

to the practice of making known to the public 
the manifold activities of the National Physical 
Laboratory. From June 19th to 2lIst the 
Laboratory staged an exhibition of equipment 
and demonstration of work in progress for the 
benefit of delegates to the Empire Scientific 
Conference, University staffs, and representa- 
tives of Service and industrial organisations, 

Apart from the routine testing of instruments 
and materials, and the study of specific indus- 
trial problems, the Laboratory carries out a 
broader programme of research on matters that 
concern industry in general and have a bearing 
on the well-being of the community as a whole. 


The extensive scope of the Laboratory’s work: 


is therefore self-evident, but the limitation of 
editorial space restricts us to a brief reference 


WHIRLING ARM, 


to a few investigations that are typical of the 
N.P.L.’s activities. 


TipaL MopEL 


The use of the tidal model was first studied 
at Manchester University more than sixty 
years ago by Osborne Reynolds, whose classic 
experiments proved that such a model could 
yield useful information about the full-scale 
project. This method has been widely used 
since in many countries, and it has been proved 
that the cost of preliminary model tests has been 
amply justified by the saving effected in the 
cost of civil engineering works, 

Experiments are being made in the engineer- 
ing division on a model of the estuary of the 
Tigris and Euphrates rivers to determine the 
best position for a dredged approach channel 
across the bar, as an alternative to the existing 
channel, the dredging of which costs about 
£500,000 per annum. The model is moulded 
in sand to a horizontal scale of 1 in 9000, but 
the vertical scale has been exaggerated to 
achieve similarity of flow, since the model is 
limited to a length of only 70ft. Streams of 
water delivered from control valves at the head 
of the model simulate the flow of the rivers, 
while ebb and flow of the tide is reproduced by 
mechanically driven, plungers at the seaward 
end. The tidal period of the model is 47 sec., 
so that it is possible to reproduce the effect of 
@ year’s tides in about 9 hours. Photographic 
methods are used to measure the strength and 
direction of the tidal currents at various places 
in the model, Good results have been secured 
by using small pieces of silk impregnated with 





AERODYNAMICS DIVISION, 





a fluorescent paint and illuminated by ultra. 
violet light, which results in a photographic 
trace devoid of spurious images from reflec. 
tions from the water surface or the model bed, 
In addition, the surface is floodlit momentarily 
at 3- sec. intervals. The path of each particle is 
therefore recorded on the photographic plate 
as a fine trace, due to the ultra-violet lighting, 
interrupted by bright spots corresponding to 
the position of the particle at 3-sec. intervals. 


VENTILATION OF THE HOUSE OF COMMONS 


Another exhibit seen in the engineering 
division is a quarter-scale model of the Speaker's 
end of the debating chamber of the new House 
of Commons. This model has been constructed 
for investigating and testing the proposed 
ventilation system, Owing to the relatively 
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small size of the chamber and the large number 
of occupants, it is difficult to admit sufficient 
cool air to keep down the temperature without 
causing local draughts. For this reason, the 
model has been used to provide the consulting 
engineer, Dr. Oscar Faber, with data concern- 
ing the air velocities and temperatures for differ- 
ent arrangements of inlet and outlet ducts. 
Dynamical similarity between the model and 
prototype has been achieved by using full-scale 
air velocities and compensating for the quarter- 
linear scale of the model by exaggerating four 
times the temperature difference between the 
cool incoming air and the hot air inside. Thus 
the air density differences are increased in 
sufficient ratio to ensure that the air tracks 
will follow geometrically similar paths in both 
cases. As this is believed to be the first time 
this principle has been used in a ventilation 
model a confirmatory check has been made by 
tests on a full-scale mock-up of a section of the 
chamber erected at Earls Court Exhibition Hall. 

In the quarter-scale model the heating effect 
of the occupants is simulated by electric lamps, 
on the assumption that each M.P. dissipates 
90 watts continuously—equivalent to an output 
of 1850 calories per day. The air currents are 
rendered visible by means of smoke and their 
velocities measured by sensitive hot wire 
anemometers, 

AERODYNAMICS 

The speed of sound (760 m.p.h. at sea level) 

has so far proved an insuperable limit to the 


speed of piloted aircraft, but there is reason to 
believe that once this barrier is passed, con- 
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ditions will in some respects become easier. 
The high-speed laboratory was built to facilitate 
investigations in the region of the speed of 
sound and above, and contains two moderate- 
size wind tunnels, and several smaller ones 
capable of attaining speeds up to 700 m,p.h. 
Some of them have been modified so as to be 
capable of attaining speeds up to 1100 m.p.h., 
considerably above the speed of sound, Work 
at such speeds is difficult, because it is necessary 
to modify the shape of the tunnel entry for 
each speed, and also because it is most difficult 
to avoid disturbances in the air stream. 

Apparatus was shown in operation for making 
visible photographically the disturbances in the 
air stream known as “shock waves,” which 
oceur at aircraft speeds, both above and below 
the velocity of sound and greatly increase the 
resistance to the progress of the aircraft. 
Experimental technique covers the measurement 
of forees by balances of various types, including 
clectrical strain gauges, and the measurement of 
pressures on the surface of a model aeroplane 
wing and of stream velocities by means of 
mercury and water manometers or other types 
of pressure gauge. Models of wing sections and 
of other parts of present and future aircraft 
were exhibited, as well as photographs and 
diagrams illustrating the whole work of the 
high-speed laboratory. . 

One important object of investigation has in 
view the postponement of the formation of the 
shock waves to as high a flying speed as possible. 
Another outstanding problem that must be 
solved before supersonic flight of piloted air- 
craft can be achieved is to find the conditions 
for safe passage, with adequate control, through 
the speed of sound to what is anticipated to be 
the comparatively steady conditions of super- 
sonic flight, Although the solution of this 
latter problem cannot be found from laboratory 
work alone, the theoretical experimental work 
envisaged will be invaluable in furthering pro- 
gress towards a solution in flight. 

A comparatively recent addition to the 
equipment of the aerodynamics division is a 
new whirling arm which enables a model to be 
“towed” at speeds up to about 70 m.p.h, in 
a circular path, giving a velocity gradient 
between the two wing tips. The resulting force 
is measured by a strain gauge which forms part 
of a Wheatstone bridge circuit. 

A general view of the installation is given in 
the accompanying engraving, on the left of 
which is a “claw” which carries the model 
under test, with a vertical aerofoil section on 
each side of the model to stabilise the flow. 
This view is from the separate control room 
where all the test measurements are made. 
The dynamically balanced whirling arm rotates 
in the horizontal plane, and is driven through 
spur reduction gears by an electric motor whose 
speed is controlled by the voltage supply from a 
240-480-volt booster. Several interlocks are 
incorporated to ensure safe operation of the 
equipment. Before the booster set can be 
started up the rigging ladders must be clear of 
the fairway and properly stowed in a, recess 
provided for the purpose. Adequate oil pres- 
sure must be supplied to the pedestal bearing 
of the whirling arm, and the overhead jib and 
tackle must be clear of the fairway. An over- 
speed switch cuts off the supply if at any time 
the predetermined maximum speed is exceeded, 

The “claw” incorporates an accurate jig 
mounting whereby the model ean be precisely 
rigged in any required attitude. 

RapIo 

The propagation of centimetre waves is con- 
siderably affected by rain and fog, and by the 
moisture content of the atmosphere. There is, 
for example, considerable absorption of energy 
and consequent attenuation of field strength of 
wayes of 1 cm, or less at humidities approaching 
saturation, such as may frequently occur in 
tropical regions. A knowledge of the dielectric 
properties of water and of water vapour at 
centimetre wavelengths is therefore a practical 
requirement, apart from its purely scientific 
interest. One method by which the dielectric 
properties of water can be deduced is by 
measurements of the reflection and transmission 
constants of thin layers of water, as determined 


water surface for reflection measurements and 
below a glass-supported layer of water for the 
transmission or absorption measurements. This 
method has been used by the radio division of 
the National Physical Laboratory at wave- 
lengths down to 9mm, The properties of steam 
and water vapour at various temperatures and 
degrees of saturation are determined by measur- 
ing their effect on the frequency and on the 
sharpness of the electrical resonance of cylin- 
drical cavities in metal, compared with the 
same quantities when the cavity is filled with 
dry air. 

Another demonstration in the radio division 
illustrates the fundamental principle of radar 
by the analogy of acoustic reflection. The 
waves used for radar are very short radio waves, 
with a wavelength measured in centimetres, 
and frequencies in the region of 1000 million 
cycles per second. Short bursts or ‘‘ pulses ” 
of such waves are shot out into space and are 
reflected back again from aircraft or ships, the 
distances of which can be measured by timing 
the to-and-fro journey of the pulse. Sound 
waves, of much the same length but very much 
lower frequency (thousands of cycles per second 
instead of thousands of millions of cycles) can 
be made to behave in exactly the same way, 
except that, for the same time intervals, the 





distances will be inches rather than miles. 
Pulses of sound waves can therefore be used to 
demonstrate, within the narrow confines of a 
laboratory, the principles of radar, and the 
location and movements of small reflecting 
objects can be shown on a cathode-ray tube, 
giving the same kind of picture of the original 
pulse and the echo that the radar operators 
would see and measure in actual radar equip- 
ment. 

The apparatus may have certain practical 
applications. For example, in a more portable 
form it could perhaps be used with advantage to 
assess the acoustic properties of a theatre or 
concert hall. 

No mention has been made in the foregoing 
notes of the many routine investigations that 
constitute the ‘‘ bread-and-butter’’ work of 
the N.P.L.—the behaviour of metals under 
stress at high temperature ; work on the funda- 
mental electrical units and standards; the 
calibration of tuning forks and precision wave- 
meters; the testing of magnetic materials ; 
time measurement, the testing of watches and 
chronometers; the use of applied statistics ; and 
many other tasks. Sufficient has been said, 
however, to indicate the extraordinary variety 
of pure and applied research conducted in the 
Laboratory. 











By SIR CLAUDE D. 


HE factor uppermost in mind at the time of 

receiving the invitation to deliver this 
Lecture was the inability to secure adequate 
supplies of iron castings from 5 to 15 tons in 
weight, A survey of the supply sources of Great 
Britain indicated a very grave shortage of iron 
castings in that weight range. The reasons for 
this are many, During World War II the 
demand for heavy iron castings was lower than 


a Td 
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normal, while that for steel castings was much 
above average. Steelfoundry capacity was 
increased and many ironmoulders transferred 
to steel, whilst others were called up for the 
Armed Forces. To-day there is adequate steel 
casting capacity, but a desperate shortage of 
ironmoulders to restore even the pre-war output 
of iron castings, yet the immediate demand 
appears to be above that ruling in 1938 and 
1939. 

There is evidence that those moulders who 
are being or have been demobilised are not all 
anxious to return to foundry work. This is not 
really surprising when there is a general man- 
power shortage in industry and many foundries 
do not provide very attractive conditions of 
employment. If a moulder can secure a clean 
job in a factory or elsewhere, is he to be blamed 








by miniature “beam” transmitters and 
receivers, the latter being placed above the 
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for not wanting to return to an unnecessarily 
dirty and smoky foundry ? Not all foundries 
are dirty, but many are, and quite uneconomic- 
ally so. There has grown up over the years a 
belief that a foundry must of necessity be a 
place of sand heaps and fettling dust; that a 
moulder must look like a pitman at the day’s 
end. It is all very well to talk about the 











* The Institute of British Foundrymen. Edward 
Williams Lecture, Wednesday, 19th June, 1946, 
Birmingham. 


** dignity of labour ”’ and to claim that coal and 





Fics. 1 AND 2—STATOR CASTING, 1929, AND STATOR WELDING 


iron alike are national necessities, and it is there- 
fore a duty of citizenship to work in those indus- 
tries. A coal hewer recently gave the answer 
when saying, ‘“ Them that wants coal can come 
and get it.’” Few honest people disagree in their 
hearts with that remark. The Yorkshire (or 
is it Lancashire ?) saying, ‘“‘ Where there’s 
muck there’s brass,’”’ has less force to-day than 
several decades ago. The snobbery of crafts- 
manship is greater to-day than ever before, and, 
entirely wrong though it is, the moulder is 
regarded as somebody lower in the social scale 
than the artisan who can leave work looking 
reasonably clean and tidy. Hence, when a 
choice of occupation is available, the young men 
of the future will avoid the foundry unless. .. . 
The “unless” is, unless foundries are made 
cleaner, more attractive, and with higher pay ; 
unless the caste of the foundryman is raised ; 
unless the snobbery of human nature is 
changed. When a man is accused of being a 
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snob, he is most indignant, but we all are in one 
way or another. Mostly it is entirely subcon- 
scious and we are not aware of our own par- 
ticular snobbery. 

So far as this Lecture is concerned, the fact 
that these problems do exist and that there is a 
serious supply shortage of heavy iron castings, 
led to the selection of the title and subject. 
The company with which I am associated is one 
of the major manufacturers of turbo-alternators 
and power-generating and distributing equip 
ment. Within our own works is both an iron- 
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FIG. 3—DESIGN OF STATOR CASINGS 


foundry and a well-equipped stéel-fabricating 
department. Our designers are equally familiar 
with the problems of fabrication or moulding. 
There is an efficient pattern shop. Thus the 
decision to use steel or iron has, in the past, been 
made solely on the technical merits, or, if these 
are equal, on the ultimate production costs. 
The words ‘ultimate production costs’’ are 
used deliberately because almost invariably 
appreciable machining must be carried out 
before the component is finished, and machining 
may be greater in.cost and amount with one or 
other material. 

In a recent article in the technical Press, the 
term ‘‘ weldings*’ was used when referring to 
steel structures fabricated by welding. It is 
so apt that it is being adopted throughout this 


FIG. 4—MARINE PROPULSION MOTOR CASING 
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Lecture. When the term “ castings” is used, 
the reference is to iron castings ; while “‘ weld- 
ings” are those components formed by gas 
flame cutting or machining with subsequent 
bending or manipulation, and finally joined by 
welding which may be gas or electric, but 
generally the latter. 

In pre-war years technical considerations 
made it fairly easy to decide which components 
were to be castings and which weldings. One 
particularly easy case was an alternator stator 
casing where the ideal ventilating system for 
cooling could not be obtained with a casting 
because of the impossibility of moulding as a 
single piece unit. With the introduction of 
weldings, the designers produced the ideal 
ventilation scheme, and merely offered up a 





WELDED STEEL. 


prayer for the welder. Thus weldings made 
possible a big advance in electric generation. 
Fig. 1 shows a 1929 stator casing as a casting 
having a weight of 20 tons, and, corrected for 
advances in prices since that date, costing to-day 
£1150, or 6-16d. per lb. Fig. 2 shows a similar 
casing produced as a welding. The weight has 
been reduced to 12-75 tons, with a cost of £860, 
of 7-2d. per Ib. The difference in design 
between these two casings (Fig. 3), shows how 
the outer wall thickness was reduced from 
14;in. to Zin. In this particular example the 
machining to be carried 
out is not sensibly 
different whether as 
casting or welding, but 
the weight difference 
is important in larger 
stators, since the trans- 
port of large-capacity 
alternators from factory 
to power station often 
dictates the electrical 
design. Fig. 4 is the 
welded stator casing 
of a large electric motor 
for marine propulsion. 
This is one of four 
similar installations 
being fitted to the new 
“Beaver” line of ships 
for the Canadian Pacific 
Steamship Company. 
Fig. 5 shows theskeleton 
construction in an early 
stage of fabrication. 

A few years ago all turbine builders used cast- 
ings for turbine exhaust ends. To-day many 
are using weldings. This component, seen in 
Fig. 6, is one of the largest and most important 
in a turbine and is not an easy casting to make. 
Inside it has a high vacuum, and must be free 
from porosity. It supports the heaviest portion 
of the turbine shaft, and also one end of the 
alternator rotor; it is the component most 
likely to have high-frequency vibration forces 
applied to it. Because of many casting 
“‘ serappers,”’ turbine builders are being driven 





foundries able to pick and choose the jobs they 
will accept, few would undertake an exhaust 
end with its attendant risk of proving a scrapper. 
Hence, it almost became a case of weldings or 
nothing. Fig. 7 shows an interesting com- 
promise where the completed whole is made up 
of a casting and two weldings. The casting 
carries the load and the awkward shapes, while 
being simplified in moulding and pouring, and 
made smaller in size and weight by the 


FIG. 6—-TURBINE EXHAUST END CASTING 


splitting up into three. The weldings were ideal 
shapes for fabrication. 

Large alternator bed-plates are best, it is 
submitted, as a compromise between castings 
and weldings, although here, again, the shortage 


of casting capacity is making it necessary to 


review design. Fig. 9 shows a complete bed- 
plate where the two side limbs are of cast iron, 
although the ends are weldings. There isa 
reason for this apparent anomaly. The out- 
board motor bearing load is carried on steel, 
which is not as recommended earlier in this 
paper. In this case the bed-plate immediately 











Fic. 5—SKELETON CONSTRUCTION OF MOTOR CASING 


to weldings. This brings out a point not always 
sufficiently appreciated by the welding enthu- 
siast. Cast iron has very high internal damping 
and is much less resilient than steel. Hence, in 
carrying a vibrating load, there is less likelihood 
of vibrations being transmitted through cast 
iron than through steel. It is quite true that 
design modifications may make steel entirely 
suitable, but there remains the fundamental 
vibration absorbing property of cast iron. Who 
has not heard the saying “cast iron is dead,” 





while ‘good steel rings.” Latterly, with 





under the bearing pedestal actually supporting 
the shaft can be filled to the top with concrete 
during grouting and thus be “‘ deadened,”’ while 
the bearing pedestal itself is cast iron, and thus 
absorbs some of the potential or existing vibra- 
tion. The side limbs, however, are merely 
carrying an apparent static load of the alter- 
nator stator and at first sight need not therefore 
be of cast iron for vibration reasons. The 
magnetic fields of the stator, however, are 
rotating with the rotor and a vibration double 
the frequency of generation may be produced, 
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which, although small in magnitude, is trouble- 
some in its effects and may be transmitted con- 
siderable distances with strange acoustic repre- 
cussions. Hence the adoption of cast iron side 
limbs has a solid reason based on experience. 
The magnet yoke of the alternator exciter is 
generally cast iron, even though constructionally 
there is a good case for welding. Kesidual 


magnetism is a necessary property in some 
exciter magnets, so that the yoke must be cast 
Fig. 8 shows a complete exciter magnet, 


jron. 


at all stages, weldings have a field in industry 
which is quite unchallengeable. 
The inability of ironfoundries to supply the 


present-day demand for castings indicates, 
however, that the phenomenal growth of weld- 
ings has not reduced the call for castings. There 
is, and will continue to be, a field in industry for 
both. Sometimes the case for one or the other 
will be clear cut, other times the issue will only 
be decided by a close study of all aspects, 





which must include the final costs, including 








FIG. 7—COMBINATION CASTING AND WELDING 


and Fig. 10 compares the construction of a 
typical cast iron magnet frame with a welded 
counterpart. 

There are to-day and probably always will be 
enthusiasts for weldings and others for castings. 
Their enthusiasm frequently colours the analysis 
on which the decision is taken. The casting 
advocate claims that if there are several 
hundred off one article and therefore pattern 
costs are spread over a large number of castings, 





FiG. 8-MAGNET YOKE OF ALTERNATOR 
EXCITER 


the casting is not only much lower in cost, but 
more uniform in accuracy and quality. This 
may not be so if the welding is prepared and 
jigged with the same care as would apply to a 
machining operation. One thing this past war 
has taught us is the necessity to get away from 
the idea that welding is a means of producing 
a “one off” article or of repairing something 
broken in service. Welding has rapidly become 
& science, calling for high engineering and/| 
metallurgical skill. With the necessary control 











pattern costs, jigging and preparation charges, 
and final machining costs. In weldings it is 
often possible to machine and drill facings, &c., 
before final assembly and welding. Thus a 
smaller and lower hourly charge machine tool 
may be used than the similar operation on a 
casting. 





applied in service be mainly tensile or com- 
pressive may decide. Whether weight is 
important, a particular shape, all these and 
more influence the choice. 

About 1926 there was a wild burst of enthu- 
siasm for weldings and many prophesied the 
end of foundries. It was claimed that there 
was nothing produced as a casting that could 
not be made better as a welding. Those 
enthusiasts made many mistakes, particularly in 
weight reduction. It was argued that as the 
ultimate tensile strength of cast iron was some 
12 tons and mild steel 28 to 32 tons, the welding 
could be made 12/28th the weight of the cast- 
ing. ‘Less than half the weight” was the 
common claim. With certain components that 
was correct, particularly where a tensile stress 
had to be sustained and the welding could be 
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FiG. 10—CAST AND WELDED MAGNET FRAMES 


desigued so that the primary tensile stress was 
carried on a through steel bar or plate without 
loading an actual welding. In other cases, 
particularly bed-plates, it was found that for 
equal satisfaction in service, the weight of the 
weldings was little, if any, less than castings, and 
the cost by no means in favour of weldings. 

Experience has now accumulated, and there is 
no suggestion that foundries are going out of 
existence unless they do so for lack of labour. 
At my own works there is a long waiting list of 
youngsters wanting to become apprentices in 
our machine fitting and electrical shops. Yet 
apprentices cannot be obtained for our foundry, 
which is an average one in size, equipment, and 
cleanliness. It is the same story from most iron- 
founders. Foundries will go out of existence if 





In the preparation of this Lecture an attempt 


you gentlemen do not take action. It will not 





FIG. 9—COMBINATION ALTERNATOR BEDPLATE 


was made to lay down some broad rules by which 
to guide the designer in deciding for weldings 
or castings. So many variables can affect the 
decision that ultimately the attempt was aban- 
doned. Manufacturing facilities available in 
the particular factory may make the decision 
for the designer and overrule technical considera- 
tions. Whether there be one off or a hundred 
off may make the decision. Whether the stresses 








be because of the competition from weldings. 
In my experience foundrymen are extremely 
conservative—so are marine engineers and ship- 
builders, and largely for the same reason—a 
mistake due to change of technique is very 
costly, and hence you stick to the devil you 
know. In general, metallurgical control in 
foundries was far too slow in being adopted, yet 
once introduced it was seen to be a big money 
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saver. There is to-day a much greater aware- 
ness that although grandfather was a wonderful 
ironfounder, the grandson must be much 
better. 

It is my belief that foundries are now facing 
& crisis and to go on much longer as we mostly 
are to-day means extinction, yet with courage 
and vision there is a greatly improved and 
prosperous future ahead. You may not, 
probably do not, believe this, but if you are 
short of apprentices, then before long your 
ability to produce large and intricate castings 
will disappear. Apprentices must be attracted 
to the foundries and this can be done in one of 
two ways, first, by bribing with high wages, or, 
in other words, submitting to a form of black- 
mail in which the demands will become stiffer 
and stiffer, or, alternatively, lifting the whole 
status of foundries and foundrycraft. Is there 
any serious thought necessary to make the 
choice ? The late war showed the beneficial 
effect of clean, cheerful factories on quality and 
quantity of production in machining and 
assembling. The same results can and must be 
obtained in our foundries. My co-directors 
have agreed to back these views by spending 
nearly a quarter of a million pounds in rebuild- 
ing and re-equipping our foundry, believing that 
in turbo-altérnators it is not desirable to replace 
all castings by weldings, although it may be 
possible. Therefore in the long-term plan the 
foundry must remain, and bribery is not the 
way to obtain good craftsmen, but attractive 
working conditions is the only solution. 








Motor Coaches for the New 
Zealand Government Railways 


THE first two electric railway motor coaches, 
under a contract placed with the English Elec- 
tric Company by the New Zealand Government 
for three motor coaches and two trailer coaches, 
were recently shipped at Liverpool docks. This 
contract is a repeat of the one received by the 
company in 1936 for the six original two-coach 
multiple-unit trains, with which the electri- 
fication of the Wellington and Johnsonville line 
was initiated, and it is believed that the present 
two electric motor coaches are the first to be 
completed in this country and shipped overseas 
since the war ended. 


can be obtained with a laden two-coach unit 
on the ruling gradient of 1 in 40. On the lines 
with easier gradients the motor coaches can be 
operated with two trailers to form three-coach 
units which can be made up into multiple-unit 
trains of six or nine coaches. 

The coaches, one of which is illustrated here- 
with, are of all-steel welded construction, the 
interiors being sound-insulated. D.C. at 1500 


ROTOR OF A LARGE WATER WHEEL 


volts is collected from the overhead contact 
wire by a double-pan lightweight pantograph, 
and each motor coach has four 750-volt, 
165 H.P., one-hour rated motors connected in 
pairs in permanent series, one pair on each 
bogie. Cooling air for the motors, which are 
self-ventilated, is drawn in through metallic 
filters. The coach equipment provides for 





Each motor coach is used with a driving 






















electro-pneumatic control with automatic acce- 








MoTOR COACH COMPLETED AT PRESTON 


trailer coach to handle the heavy suburban 
passenger traffic at peak periods over the severe 
gradients of the Wellington and Johnsonville 
line. These two-coach units can be coupled 
together and operated in multiple-unit 
as four-coach or six-coach trains, and accelera- 
tion of approximately 1:3 m.p.h. per second 


leration of the four motors, for multiple-unit 
train operation and for automatic train control 
by track-operated trip gear. 

The coaches, bogies and electrical equipment 
were manufactured and erected at the com- 
pany’s works, the bogies and coaches being 









A Big “Lift” 


An interesting lifting problem arose recently 
in the Trafford Park works of the Metropolitan. 
Vickers Electrical Company, Ltd., during the 
operatién of lowering the field system rotor 
of a large vertical water-wheel alternator on to 
its hub and supporting 
bracket. Since the rotor 
was too heavy to be 
lifted by a single crane it 
was slung at the mid- 
point of a beam between 
two cranes, each of 
75 tons capacity. By 
removing four of the 
thirty-six pole pieces 
from each side of the 
rotor a weight reduction 
of some 6} tons was 
effected and the total 
lift was reduced to a 
figure of 136 tons plus 
14 tons, representing 
the weight of the lifting 
beam. 

This is the heaviest 
lift yet attempted in 
the Trafford Park 
works, and by simult- 
aneous operation of the 
two cranes the rotor 
was successfully lowered 
on to the hub. The 
accompanying engrav- 
ing shows the hub and 
shaft end in position 
below the rotor. Be- 
neath the hub is the 
bearing bracket which 
supports the combined 
weight of the alterna- 
tor and exciter rotors, 
the turbine runner and 
shaft, and the hydraulic 
thrust. The weight of the complete rotor 
assemblies is 182 tons, the runner with 
its shaft weighs 69 tons and the hydraulic 
thrust is 470 tons; thus the total load borne 
by the thrust bearing is just over 720 tons. 
This load is transmitted from the thrust block 
on the shaft to eight segmental pads disposed in 
a ring of 83 inches outside diameter and 34 
inches inside diameter, each segment being 
supported by 135 springs. The complete 
machine weighs 395 tons, and allowing for 
hydraulic thrust, the foundations are required 
to be capable of withstanding a gross load of 
865 tons. 

Three such alternator sets, each rated at 
33,333 kW, 11 kV, 167 r.p.m., are being built 
by Metropolitan-Vickers for New Zealand. The 
machines are designed for a maximum speed 
of 410 r.p.m., which, with a rotor diameter of 
22 feet, is equivalent to a peripheral speed of 
more than 320 miles an hour. 





ALTERNATOR 








A Compensating Piston 





Tue sketches reproduced in the accompany- 
ing engravings illustrate examples of a new con- 
struction for pistons intended for hydraulic and 
pneumatic installations, or for hot water and 
low-pressure steam work. Pistons of this type 
have been designed and are manufactured by 
Jaru, Ltd., Tredegar, Monmouthshire. : 
The piston comprises a core of any desired 
material, around which is moulded a matrix of 
synthetic or natural rubber compound. To 
form the working faces of the piston a number of 
separate segments of bronze, cast iron, carbon 
or plastic material, selected according to the 
duty involved, are individually bonded to the 
rubber matrix. The result is a mass of indi- 
vidually suspended, resiliently mounted pads, 
each capable of independent movement. 
T+ is claimed that this form of construction 
gives a hard-faced but resilient piston with 





shipped as separate units. 





good sealing properties and long life. The 
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piston is machined to a diameter siightly greater 
than the cylinder wall. It is therefore auto- 
matically preloaded on to the cylinder wall to 
provide a sealing effect. Furthermore, the 
radial pressure increases with any increase of 
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PISTON WITH PORTS 


hydraulic or gas pressure applied, as happens 
with cup-leather seals. As a sliding or rotary 
valve the Jaru piston may have internal porting 
arrangements, as shown in the sketch. Such a 
valveis stated tohave advantages over aparallel- 
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SECTION THROUGH PISTON 


sided or cone-seated assembly. Frictional 
resistance is claimed to be reduced due to the 
formation of oil films on the working faces, 
which are generated and maintained by the 
small rocking action of individual pads. 








Canadian Engineering Notes 


Metals Research 


The International Nickel Company of 
Canada, Ltd., has announced the formation of 
a development and research Section, to be 
established in Toronto. The function of the 
new section will be to extend to Canadian 
industry a complete consulting and technical 
service on metal problems. The Canadian 
section will be closely allied with, and have 
available to it, the facilities and broad experi- 
ence of the United States and British divisions. 


New Highway 

The problem of supplying the thriving 
gold-mining community of Yellowknife on 
Great Slave lake, in the province of Alberta, 
has been one of the main hindrances to full 
development of the area. But now a highway 
to stretch 386 miles and to cost about 2,100,000 
dollars has been planned jointly by the Dominion 
and Alberta Governments. A gravel-surfaced 
20-foot wide highway will run from Grimshaw, 
Alberta, to Hay River Post on the opposite 
side of Great Slave lake from Yellowknife. 
Most light transport in to the community is at 
present handled by aircraft, but facilities for 
getting heavy - mining and _ construction 
machinery, food and other supplies in to 
Yellowknife depend on a tortuous water route 
in summer, and on a rough road in winter, 
negotiable only by tractor. The water route 
maintained by vessels of the Hudson’s Bay 
Company and the Northern Transportation 
Company, is not dependable because of varia- 
tion in breakup dates and in the flow of the 
Slave river. The winter road, built about six 
years ago, will be a rough pattern for the new 


and follow a more direct route. It runs from the 
end of the Peace river railway line at Grimshaw 
to Hay river—about 300 miles in Alberta 
territory and 80 miles in the Northwest terri- 
tories. Construction of the new road is in line 
with the policy of the Government to lower 
transportation costs into mining territories. 
The Government spent 245,000 dollars last year 
for airport facilities at Yellowknife. 


Columbia River Power 


Development of an industrial area 
in the interior of British Columbia, probably in 
the lower Kootenays, is one of the possibilities 
seen in preliminary surveys of the Columbia 
River basin now being conducted by Canadian 
Government engineers. For the past year 
engineers have been working on this little- 
known survey under the International Columbia 
River Engineering Board, with a view to ascer- 
taining the potential in the water power, 
navigation, irrigation, flood control, reclama- 
tion of the wet land and preservation of wild 
life. This survey may take several years but the 
first year’s data reveal outstanding possibilities 
in various channels. Bigger and better power 
streams appear available in the interior of the 
province than along the short rivers of the 
coastal regions. It is possible that when electric 
power is fully developed, big industries may 
move to the interior rather than have the power 
transmitted to the coast. The Columbia basin 
includes all of British Columbia east of the 
Fraser and Thompson rivers, and extends from 
Jasper southwards over seven states to 
California and Wyoming. Canada has one- 
sixth of the watershed but supplies one-fourth 
of the volume of water. Hence the American 
authorities are vitally interested in the pro- 
vince’s potential development. So far the 
Canadian data have been meagre, which led to 
the survey programme now being conducted. 


Bridge Project Revived 
A project first publicly initiated in 

1939 but deferred due to war exigencies has been 
revived in the application to Parliament of the 
Prescott and Ogdensburg Bridge Company to 
bridge the St. Lawrence from Prescott, on the 
Canadian side, to Ogdensburg on the United 
States side. The notice to Parliament seeks 
incorporation of the company which now owns 
and operates the Prescott-Ogdensburg Ferry, 
for the purpose of building a bridge, or to con- 
struct a vehicular tunnel under the river. Any 
bridge over the river must necessarily be a 
high-level bridge like the Thousand Islands 
Bridge at Ivy Lea or the Roosevelt Bridge at 
Cornwall in order not to interfere with the 
marine commerce of the river. This condition 
means that the bridge-building company under- 
taking the project must acquire large areas o 
land on both sides of the river for long 
approaches. It is a mile across in a straight 
line from Prescott to Ogdensburg. Arrange- 
ments for the new prospective international 
bridge are being carried out by the Prescott 
and Ogdensburg Bridge Company with a special 
New York State commission, subject to the 
official approval from the New York State 
Legislature at Albany and the U.S. Congress at 
Washington. 
Big Mining Project 

Hollinger North Shore Exploration 
Company has been given a contract by the 
Quebec Government to develop the natural 
resources of the Ungava area in the northern 
section of the province over a twenty-year 
period. This information came to hand in a 
recent joint announcement by Premier Duplessis 
and J. S. Bourque, Minister of Lands and 
Forests. Company representatives, in a subse- 
quent announcement, said that perhaps 100 
million dollars would be needed in the initial 
stages of the project because of the inaccessi- 
bility of the territory and other factors leading 
to heavy expenditure. 
During the last session of the Quebec Legisla- 
ture, when the project was being discussed, | 
Jonathan Robinson, Minister of Mines, said it 
would take about 200 million dollars to organise 
the enterprise with expenses going towards 
the construction of a railway, estnblishment of a 


of roads among other projects necessary to the 
work. He said no company wanted to under- 
take the work without the facilities offered by 
the Government, and added that a railway 
already was under construction in the area. 
The company is interested in the development 
of all minerals, but the one which promises the 
most at the present time, officials say, is iron 
ore. Several promising deposits have been 
located and partially measured with good 
results. The company will commence work on 
this vast project as soon as weather conditions 
permit. 
Sulphite Mill Expansion 

At their big Riverbend Mill, in the 
province of Quebec, Price Brothers and Co., 
Ltd., manufacturers of pulp and paper, have 
undertaken an extensive programme of expan- 
sion and improvement in their sulphite mill 
facilities. In launching this programme the 
intention is to produce a prime unbleached 
sulphite pulp of the highest degree of uniformity 
and cleanliness. This improvement entails the 
installation of equipment to assure adequate 
cleaning of the wood supply, improvements in 
acid making, and digester cooking equipment 
for uniformity of product, and the erection of 
new buildings and screening equipment. The 
programme was begun in 1941, but installations 
were limited to only that part of the programme 
necessary to produce maximum sulphite to 
meet the urgent demands from overseas war- 
time markets. Construction of the main part 
of the extensions was begun in 1945 and the 
remainder of the programme is now in full 
swing. New plant installed includes a barking 
drum to take care of additional wood to be 
handled ; and in the acid plant two 4ft. by 15ft. 
brick-lined sulphur burners. The combustion 
chambers have been enlarged to handle increased 
production. In the digester plant a consider- 
able expansion is being made to provide for 
maximum uniformity of product. The cooking 
system is being changed and two acid accumu- 
lators, housed in a brick and tile building, have 
been erected. To house all sulphite screening 
equipment a new three-storeyed building, 
108ft. by 72ft., has been built. The basement 
of this building is of reinforced concrete con- 
struction and the superstructure is a structural 
steel frame with brick and tile walls. All 
windows are of glass block. 


Military Vehicle Output 


The Department of Munitions and 
Supply has released automotive production 
figures during Canada’s war period. Auto- 
motive plants in the Dominion produced almost 
800,000 units of mechanical transport, and also 


f}ran up a total in armoured fighting vehicles of 


50,000 units. Following are the quoted figures 
of classes of vehicle produced during the war 
years: Tanks, 3,645; self-propelled gun 
mounts, 2,653; carriers, 33,992; other 
armoured vehicles, 10,471; mechanical trans- 
port, 792,676. 


Oil Plant Expansion 


A major programme of modernisation 
and éxpansion of manufacturing facilities in 
Montreal East has been announced by Imperial 
Oil, Ltd. The new programme will provide 
Canada with one of the most modern petroleum 
refineries in the world. It will result in increased 
capacities and will anticipate the requirements 
of automobiles and aircraft of the future for 
increasingly precise qualities of fuels and lubri- 
cants. One of the most important features of 
the new programme will be the building of 
Canada’s first “ cat cracker,”’ This will be a 
structure equal in height to a 15-storey building, 
and incorporating the fluid catalyst method of 
cracking, a principle which was employed in the 
United States to produce a large part of the 
world’s wartime 100-octane aviation petrol. 
“* Cat crackers ’’ are largely a wartime develop- 
ment and provide not only better fuels but also 
bases for synthetics such as rubber and plastics. 
Some of the other construction work at Montreal 
Kast will include a 4,200 barrel per day catalytic 
polymerisation plant, and much existing equip- 
ment will be remodelled. It is expected the 








highway, which, however, will be better graded 





maritime transport system, and the construction 





work will take at least a year to complete. 
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The Industrial and Commercial Finance 

Corporation 

In an address to the National Union of 

Manufacturers on Thursday, June 20th, Lord 
Piercy, chairman of the Industrial and Com- 
mercial Finance Corporation, gave some infor- 
mation regarding the Corporation’s operations, 
particularly so far as assistance to smaller 
industries is concerned. He said that the 
Corporation was an institution which was avail- 
able for the provision of capital resources, and 
an institution, the policy of which was framed 
on what might be called public utility lines. 

The Corporation did not as a rule, Lord Piercy 
explained, deal with any requirements below 
£5000 or above £200,000. It worked on com- 
mercial principles, which meant that it must 
look to the profitability of an enterprise, and 
competence of management and sound business 
policy on the part of the customer were its 
chief security whether as lender or investor. 
Up to date, Lord Piercy continued, the Cor- 
poration had contracted to lend rather more 
than £24 million, not a very big sum, but already 
one which perhaps was calculated to make some 
difference to British industry in backing the 
enterprise of the private sector. Of that total, 
nearly £750,000 had been arranged with enter- 
prises setting up in the development areas. 
These enterprises had come as ordinary cus- 
tomers on their own initiative, but the Corpora- 
tion felt, nevertheless, that it had done a little 
to support the Government’s practical experi- 
ment in investment policy in those areas. 

Referring to the private sector of industry, 
Lord Piercy said that it must stand by its own 
principle, which was that the man who could 
help himself was the one who would get help, 
and that the justification of enterprise was 
profitability. 


The Iron and Steel Industry 


In the June issue of Man and Metal 
the Iron and Steel Trades Confederation has 
expressed its views on the debate in Parliament 
last month on the Government’s proposals 
to nationalise the iron and steel industry. 
‘* Honesty compels us to state,’’ the Confedera- 
tion comments, “‘ that the one speech that did 
display an intimate knowledge and a thorough 
grasp of the industry’s structure and composi- 
tion was made by Sir Andrew Duncan.’’ Adding 
that the debate did reveal something more of 
the Government’s intentions than was con- 
tained in the first vague announcement, the 
Confederation says: ‘‘We know now for 
certain that from the orefields down to the 
melting shops the industry is to be nationalised, 
but there is still some uncertainty of what is to 
happen from the point where the rolling pro- 
cesses begin.” 

“Tt is true,” the Confederation continues, 
“that Mr. Wilmot stated that the primary 
rolling mills would be included, but there are a 
wide variety of plate, section, sheet, tinplate, 
tube and merchant mills still to have their 
ownership decided after further inquiry, with 
the exception of those that are part of a fully 
integrated plant. So the future of a considerable 
part of what rightly is regarded as the iron and 
steel industry is still to remain in the shadow 
of uncertainty. In normal times this state of 
affairs is not a healthy one for any industry, 
but in a period when far-reaching schemes of 
capital development and plant renewal are 
urgently needed, this condition of things to say 
the least of it, is dangerous if we allow it to 
remain too long.”’ 


Nationalisation of the Electricity Industry 

During last week the Minister of Fuel 
and Power, Mr. Shinwell, met representatives 
of the various organisations of the electricity 
supply industry for an informal exchange of 
views on the future organisation of the industry 
in the light of the Government’s intentions 
regarding nationalisation. Conversations were 


Industrial and Labour Notes 





Authorities and Joint Boards, the Incorporated 
Municipal Electrical Association, the London 
Electricity Supply Association, the Provincial 
Electric Supply Association, and the Incor- 
porated Association of Electric Power Com- 
panies. 

Speaking at the annual meeting of Edmund- 
son’s Electricity Corporation, Ltd., on Friday 
last, June 21st, the chairman, Lord Royden, 
emphasised that the Corporation had not 
accepted and could not accept the proposition 
that nationalisation was likely to promote 
either the interests of consumers or the welfare 
and ordered progress of the industry. The elec- 
tricity supply industry was pledged to provide 
everything the Government offered or could 
reasonably offer, and, if left to carry out its 
plans, would save the taxpayer a vast sum of 
money. 

Lord Royden added that he felt bound to 
state clearly that the nationalisation of the elec- 
tricity supply industry contained the elements 
of disaster. For the consumer, it presaged a 
disturbance which would inevitably cause either 
a rise in prices or necessitate a subsidy, which 
must come out of the taxpayers’ pockets ; for 
the employee, a change to a single employer 
with absolute authority, causing as it must a 
profound alteration of status which many of 
the more progressive would not be willing to 
accept. This was particularly true of those in 
the higher grades who were the most difficult to 
replace. 


Coal Output 


The annual conference of the National 
Union of Mineworkers opened at Bridlington on 
Monday last, and, in his Presidential Address, 
Mr. Will Lawther emphasised the need for an 
increased output of coal in order that industrial 
catastrophe may be avoided. He said that 
next year would be the greatest test for the 
Government and for all associated with coal 
mining and argued that the coal which the 
country so much needed could not be won unless 
more men were recruited into the mines. 

Mr. Lawther stated that the coal year 
1946-47 had begun with stocks amounting to 
9,200,000 tons, compared with 15,300,000 tons 
in March, 1945, and 17,900,000 tons in March, 
1944. Consumption for industrial purposes was 
increasing, and it was estimated that home 
needs during the next year would amount to 
194,000,000 tons. Production in 1945 was only 
174,000,000 tons, and coal stocks at present 
were not available to meet any serious deficit 
that might arise. 

Turning to manpower in the coal mining 

industry, Mr. Lawther said that in the first 
three months of this year only 2962 juveniles 
had entered the mines, while the number of 
men who had left the industry was 16,670. 
There was therefore a net loss of 13,708. By 
the return of 11,144 men from the Forces and 
the recruitment of 5872 men—mainly ex-miners 
—from other industries, a decline in the total 
labour force had been prevented, but, Mr. 
Lawther pointed out, these sources of manpower 
would shortly come to an end and the industry 
would be compelled to rely upon juvenile 
recruitment. 
With regard to the Miners’ Charter, Mr. 
Lawther said that it was not to be expected that 
all the points could be introduced immediately, 
but the proposals must be implemented in 
accordance with a progressive plan. Normal 
recruitment could not be secured in the coal 
mining industry until the conditions were 
radically changed. The men were entitled to a 
fortnight’s holiday with pay, and an early 
introduction of the five-day week was another 
essential condition for bringing men into the 
industry. 


British Overseas Trade 


The Accounts Relating to the Trade 
and Navigation of the United Kingdom for the 





Stationery Office (price 4s. 6d.) early in the week, 
The value of United Kingdom goods exported 
during that month reached a _ total of 
£85,197,830, compared with £69,363,049 in 
April, and it is estimated that for the first time 
since the war the volume of exports in May 
exceeded the monthly average figures for 1938, 
Imports during May were valued at 
£115,870,481, the highest monthly figure 
recorded since the end of the war. 

It is noteworthy that the principal increases 
in exports have been made by the industries 
producing machinery and transport equipment, 
the total volume figure of 47,173 tons for the 
machinery group being well above the 1938 
monthly average. Exports of locomotives and 
rolling stock in May also exceeded the 1938 
monthly average, while the number of motor 
vehicles of all descriptions exported increased 
considerably. Exports of iron and steel and 
manufactures thereof totalled 255,513 tons, 
compared with a monthly average of 159,656 
tons in 1938, the value figure for May being 
£8,713,119. Exports of coal, however, totalled 
only 369,757 tons, valued at £720,330, com- 
pared with the 1938 monthly average of 
2,988,019 tons, valued at £3,117,192. 

In some comments on the figures, the Secre- 
tary for Overseas Trade, Mr. Marquand, stated 
that during the last six months the rate of 
export had more than doubled, rising from 50 
per cent. of the 1938 monthly volume in 
November and December, 1945, to 115 per 
cent. in May, 1946. To balance our trade at the 
pre-war standard of living, however, exports 
must reach 175 per cent. of the 1938 volume. 
On account of statutory holidays, Mr. Marquand 
did not think that the high volume figure would 
be repeated in June, though it might be in July. 


The A.E.U. and Maximum Production 


Addressing the annual conference of 
the Amalgamated Engineering Union at Black- 
pool, on Monday last, the President, Mr. Jack 
Tanner, appealed for maximum production in 
the engineering industry. The Government, he 
said, must achieve full employment, the housing 
of the people, modernisation of backward indus- 
tries, the restoration of Europe, the indus- 
trialisation of the Colonies, and it must provide 
exports to pay for imports. Those employed 
in the engineering industry must do more than 
any other single body of workers to see that it 
succeeded, and, furthermore, more output 
meant higher standards for the workpeople. 
At present, Mr. Tanner observed, there was 
no guarantee that the most urgently needed 
goods were produced. Production targets were 
needed as in wartime, as excessively distant 
delivery dates were being quoted for equipment 
which was urgently wanted, and too many non- 
essential and luxury goods were being turned 
out. 


Factories in Development Areas 


From a resolution at the annual 
conference of the General Federation of Trade 
Unions held at Scarborough early this week, it 
appears that workers in industries associated 
with a particular geographical position are 
concerned at the installation of such industries 
in development areas. 

The resolution, which was sponsored by the 
National Amalgamated Furnishing Trades 
Association, recognises that the ordered dis- 
tribution of industry can be accepted as supple- 
mentary to housing plans, but it points out that 
many trades and occupations have by tradition 
or practical reasons been confined to limited 
geographical areas. It is felt, in consequence, 
that the opening of plants, with Government 
encouragement, for the same class of work in 
what are known as development areas may 
jeopardise wages and condition agreements 
unless the appropriate trade organisations are 
consulted and the sponsors made aware of the 
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French Engineering News 


(From our French Ovi espondent) 
Panis, June 21st. 


It is unlikely that the same degree of elec- 
tricity restriction will be experienced in France 
this winter as last year. The railways have been 
producing more current with their hydro- 
electric plant than they consume, and the 
surplus is being distributed to consumers. 
About 3500 kiloms. of track are electrified, and 
the ten-year plan produced following the 
liberation envisages the electrification of the 
Paris-Marseilles line, of which the Paris-Lyons 
section is expected to be ready by 1950 and the 
remainder in 1955. Branches will run from 
Lyons to Geneva and Macon to Culoz. When 
the line is in operation the electricity con- 
sumption of the railway will be doubled. Present 
production of the sixteen railway hydro-electric 
plants is 1 milliard 300 million kWH, and 
consumption is 900 million kWH. The 400 
million kWH remaining supplies six days’ 
requirements for the whole of France. A 
barrage and plant planned at Bort, on the 
Dordogne, together with barrages at Maréges, 
’Aigle, and Chastang will give a total pro- 
duction of 1 milliard 700 million kWH, which 
is 8 per cent. of total French consumption. 

* * * 

The strength of the French merchant fleet 
is now more than 60 per cent. of normal, and 
comprises 850,000 tons recovered after the 
liberation, 450,000 tons bought or salvaged 
since, 60,000 tons received from the German 
fleet, and 750,000 tons resulting from the pur- 
chase of seventy-five “ Liberty” ships. The 
total is 2,110,000 tons, compared with 3,000,000 
tons before the war, which was just sufficient to 
carry half the sea-transported imports and 
exports. Orders placed with French and foreign 
shipyards are for the delivery of 300,000 to 
400,000 tons of new shipping a year from the 
beginning of 1947 to the end of 1950, a total of 
about 1,000,000 tons. The new fleet will be 
modern, with a greater capacity, but by con- 
trast many of the old boats now in use are almost 
at the end of their lives. Although the total 
tonnage available by the end of 1950 will be 
greater than that of 1939, it will still be insuffi- 
cient, and a greater drive to reconstitute the 
fleet is urged. 

* * 

Plans are in hand for the French Colony of 
Diego-Suarez,in Madagascar,to permit the naval 
base at this strategic point to be equipped with 
modern, powerful installations. First attempts 
to turn: the area into a naval base date back 
fifty years, when @ 200-m. long basin and several 
repair shops were constructed. All installa- 
tions were abandoned in 1917. In 1939 the 
Colony placed them at the disposition of the 
Navy, and in March, 1945, it was decided to 
reinforce the industrial potential of Diego- 
Suarez. The programme of work then included 
the construction of a 450-m. quay. By Sep- 
tember, 1945, 4000 tons of machines, tools, and 
equipment, together with 240 engineers, tech- 
nical experts and workers, had been shipped to 
Diego. This force is at work erecting new work- 
shops and wharves for foreign vessels passing 
through the port. The construction of an 
electricity power station and a foundry has 
also been started. 

* * * 

The question of the economic union of France 
with the Saar is still being widely mooted, and 
it has been suggested by Colonel Grandval, the 
Governor of the Saar, that a bank be created 
for issuing Saar money, based on the value of 
coal. Naturally Saar coal is of the utmost im- 
portance to France. In July, 1945, only 11,000 
tons a day was produced, but this figure has 
now been increased to 25,000 tons, which is 
50 per cent. of normal. Saar steel would find a 
natural outlet in France. In 1944 the Saar 
produced 2,500,000 tons of iron and almost 
3,000,000 tons of steel. Other Saar industries 
include glassworks, cement, timber, potteries, 
&c. The Saar soil is poor, but its subsoil is very 
rich, Union for economic purposes would 
certainly compensate France for poor industrial 
conditions in the zone she occupies. 


Notes and 


Rail and Road 


Motor VEHICLE REGISTRATIONS.—Figures pub- 
lished by the Society of Motor Manufacturers and 
Traders, Ltd., show that the number of motor-cars 
registered in Great Britain for the first time in 
March was 6,091. In the same month, 274 
hackney carriages were registered and 241 agri- 
cultural vans and lorries. Other goods vehicles, 
of up to 11 tons unladen weight, registered in 
March, numbered 6,187. 


InstTITUTION oF LOCOMOTIVE ENGINEERS’ MEDAL. 
—At a dinner in New York on June 5th, arranged 
by the American Society of Mechanical Engineers, 
the Gold Medal of the Institution of Locomotive 
Engineers was presented to Dr. L. K. Sillcox, vice- 
president of the New York Air Brake Company, for 
his paper entitled ‘‘ Power to Pull.”” The presenta- 
tion was made by Mr. W. 8. Graff-Baker, President 
of the Institution of Locomotive Engineers. 


Ramway ELEorTRiFIcaTION.—The Minister of 
Transport was recently asked in Parliament whether 
his Department proposed to press forward with elec- 
trification of the railways. In reply, the Minister 
said that the completion of certain schemes of elec- 
trification interrupted by the war was in hand or 
under consideration. How far further electrifica- 
tion should be carried, and in what order schemes 
should be undertaken, must be considered in 
relation to the priorities of reconstruction in other 
fields. 


L.M.S. SERvices To ErreE.—The London, Midland 
and Scottish Railway announces additional steamer 
services, which are to be provided in both directions 
between Great Britain and Eire, via the Holyhead 
and Kingstown route, each Friday and Saturday, 
from June 28th until August 31st inclusive. These 
sailings will leave Holyhead at 6 a.m. and Kingstown 
at 6.30 p.m. each Friday and Saturday only. New 
expresses will leave London (Euston) for Holyhead 
at 9.40 p.m. on Thursdays and Fridays and Holy- 
head for Euston at 12.1 a.m. on Saturdays and 
Sundays. Connecting services will also be provided 
for Birmingham, Liverpool, Manchester, and other 
provincial centres. 


America’s Goops Wacons.—In a recent address 
to the New York Traffic Club, Mr. E. G. Plowman, 
vice-president of the United States Steel Corpora- 
tion, said that about a year ago the number of 
freight wagons in the U.S.A. listed as being in bad 
order was 2-3 per cent., or one in forty-three. 
To-day, that record had almost doubled to one in 
every twenty-three. Remarking that freight 
wagons were not in as good condition as they were 
five years ago, Mr. Plowman said that the present 
shortage of timber made the supply of first-class 
box wagons very much of a lottery. The condition 
of the wagons, he pointed out, had a direct effect 
upon the speed of loading, unloading and movement. 
It followed, therefore, that America’s freight wagon 
fleet was not only smaller than before the war, but 
was also less efficient and useful. 


Air and Water 


Evurorz’s IntanpD WatTEerways.—The monthly 
report on the transport situation in Europe, com- 
piled by the European Central Inland Transport 
Organisation, says that the waterway systems of 
Belgium, France, and the Netherlands have been 
almost completely restored. There is an appreciable 
margin of barge capacity in Belgium, which is not 
at present being used, but the total volume of 
inland water transport traffic is, nevertheless, 
increasing. 

LE.S.S. and I.N.A. Giascow MEETING.— 
The Institution of Engineers and Shipbuilders 
in Scotland and the Institution of Naval Archi- 
tects have arranged a joint autumn meeting, 
which will be held in Glasgow on Tuesday, 
Wednesday and Thursday, September 24th, 25th 
and 26th. The programme will include the 
reading and discussion of papers and visits to 
shipyards. A dinner will be held on September 
24th, and on September 25th there is to be an all-day 
trip down the Clyde, starting from Glasgow and 
probably finishing at Wemyss Bay, and returning 
to Glasgow by train. 

THe Ow Tanker “ Rapana.”—The work of 
converting a merchant aircraft carrier to an up-to- 
date oil tanker has been recently completed by 
Harland and Wolff, Ltd., at their Govan shipyard. 
The vessel concerned, the ‘‘ Rapana,”’ was originally 
an 8000-ton motor-driven oil tanker belonging to 
the Anglo-Saxon Petroleum Company, Ltd., until 
1943, when she was converted to a merchant air- 











Memoranda 





reconversion work consisted of removing the flight 
deck, gun mountings and seatings, and general 
reconditioning. ship was restored to her 
original arrangements, which necessitated the con- 
struction of a new navigation bridge and houses, 
with the necessary equipment, including the re- 
positioning of the boats. The main propelling 
machinery was also generally overhauled, and the 
‘* Rapana ”’ has now rejoined the fleet of the Anglo- 
Saxon Petroleum Company. 


Miscellanea 
New UnpveErR-SEA TELEPHONE CABLE.—A new 
type of under-sea telephone cable for use between 
Britain and the Continent is shortly to be tested 
experimentally between Portsmouth and Ryde. 
The cable is of the multi-channel type, capable 
of handling several simultaneous conversations. 


Parsons Memoria Lecture.—The Parsons 
Memorial Lecture, 1946, is to be delivered by Sir 
Hugh Chance at a meeting to be held at the Institu- 
tion of Civil Engineers, Great George Street, West- 
minster, 8S.W.1, en Thursday, September 26th, at 
5.30 p.m. The subject of the lecture is “ Recent 
Developments in Optical Glass Manufacture.” 


Coprzs or Practice.—The Ministry of Works 
announces that the Codes of Practice Committee 
has issued for comment Code 3.451, ‘ Electric 
Lifts for Passengers, Goods, and Service.” The 
code, which has been prepared by a Committee con- 
vened by the Institution of Mechanical Engineers, 
deals with the provisions of electric lifts in various 
types of building. It gives general guidance on the 
selection of equipment and the recommended loca- 
tion of lifts and machine rooms in buildings. Par- 
ticular attention is given to the co-operation neces- 
sary between the different trades concerned in the 
installation and structural requirements are also, 
dealt with. Copies of the Code may be obtained 
from the British Standards Institution, 28, Victoria 
Street, London, S.W.1. 


Dust 1n Mrvnes.—In a written reply, the Parlia- 
mentary Secretary to the Ministry of Fuel and Power 
recently stated that research is proceeding to improve 
the use of water for infusion at the coal face, with 
coal cutters, and for spraying loose coal on the faces 
and at other dusty places underground. Investiga- 
tions are being made regarding various types of foam 
for use with coal cutters and mechanical drills, 
wetting agents for consolidating the dust on road- 
ways, and exhaust systems of dust extraction. 
Research is also being carried out to improve 
methods of sampling airborne dust and of evaluating 
the samples. Investigations in this field undertaken 
by the Ministry of Fuel and Power, the Medical 
Research Council or under Government auspices, 
involve expenditure amounting approximately to 
£20,000 per annum. In addition, the reply disclosed, 
much investigation and research on the problem of 
dust suppression is being undertaken by the colliery 
owners’ research associations, by individual collieries 
and by manufacturers of mining equipment. 


DEVELOPMENT OF THE INTERNAL COMBUSTION 
TuURBINE.—The Institution of Mechanical Engi- 
neers has now published as War Emergency Issue 
No. 12 of the “* Proceedings,’ Vol. 153, 1945, the 
series of nine lectures on the development of the 
internal combustion turbine, which were delivered 
at the Institution on February 20th, 21st and 22nd, 
1946, and were repeated on March 19th, 20th and 
21st. This special issue of the ‘ Proceedings” 
will be of much value to engineers with an interest 
in the internal combustion turbine. All the authors 
of the lectures have been personally associated 
either with the Royal Aircraft Establishment, 
Farnborough, or with Power Jets (Research and 
Development), Ltd. The purpose of the lectures 
was to place before the engineering world some 
account of the basic work that has been done at 
Power Jets and in the country generally. As Mr. 
Hayne Constant says, in an introductory address 
to the series, most of the lectures reflect the fact 
that one of the duties of Power Jets is to work on 
the problems of the gas turbine without reference 
to the requirements of any specific engine. The 
first lecture is an historical record of the axial type 
of gas turbine engine, by Mr. Hayne Constant. An 
outline of progress of centrifugal compressors is 
contributed by Mr. L. J. Cheshire, and that of axial 
compressors in two lectures by Mr. J. Reeman. 
Further lectures follow, on testing technique, by 
Mr. D. N. Walker; combustion, by Mr. Peter 
Lloyd ; vibration problems, by Mr. R. G. Voysey ; 
and developments in materials, by Dr. T. A. 
Taylor. The volume is excellently illustrated with 





craft carrier by Smith’s Dock Company. The 





numerous plates and engravings in the text. 
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Forthcoming Engagements 








Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the 'y information should reach this office on, or 
before, the morning of the Monday of the.week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








Incorporated Municipal Electrical Association 
To-day, June 28th.—Jubilee Convention at Blackpool. 


Institute of Sewage Purification 
Wednesday, July 3rd to 5th.— Annual Summer Conference 
at Eastbourne. 


Institution of Automobile Engineers 

Friday, July 5th.—Society of Motor Manufacturers and 
Traders, 148, Piccadilly, W.1. Fortieth anniversary 
celebrations. 12.45 p.m. 


Institution of Civil Engineers 
Po-day, June 28th.—BirMIncHaM aND District Asso- 
ciation: A visit to the reservoirs of the Birming- 
ham Water Department in the Elan Valley. 9 a.m. 
Thursday, July 4th—Great George Street, S.W.1. 
“The Technique of Film production, with Particular 
Reference to Science and Engineering,” Geoffrey 
Bell. 5.30 p.m. 


Institution of Mechanical Engineers 
Saturday, June 29th.—N. WESTERN GRADUATES : 
to A. V. Roe and Co., Ltd., Woodford. 
Saturday, July 6th.—N. Western Grapvuates: Visit 
to the works of A. V. Roe and Co., Ltd., Chadderton. 
Friday, July 19th.—S. Wa.Les BraNncu: Visit to the 
eable works of Edison Swan Electric Company, Ltd., 
at Lydbrook. 
Saturday, August 24th—-N. WESTERN GRADUATES: 
Visit to Metropolitan: -Vickers Electrical Company, 
Ltd., Trafford k, Manchester. 


Institution of Production Engineers 

Thursday, July 4th—WoOLVERHAMPTON GRADUATES: 
Visit to the Birmingham Gazette Buildings, Bir- 
mingham. 2.30 p.m. 

Thursday, July 11th—SuRewsspury Svus-SEcTION: 
Technical College, Shrewsbury. “The Principles 
Involved in Fabrication to Replace Castings.” 
J.H. Paterson. 7.30 p.m. 

Saturday, July 13th.—LetcesteR SeEction: Visit to 
Fischer Bearing Company, Ltd., Wolverhampton. 
7.45 a.m. 


Visit 


London Association of Engineers 
Wednesday, July 17th.—Visit to James Powell and Sons, 
Ltd., Whitefriars Glass Works, Tudor Road, 
Wealdstone, Middlesex. 6.50 p.m. 
Saturday, Aug. 24th.—Visit to Kodak, Ltd., Wealdstone, 
Harrow, Middlesex. 3 p.m. 


Sheet and Strip Metal Users’ Technical Association 

Friday, July 5th.—Connaught Rooms, Great Queen 
Street, W.C.2. Annual general meeting. Papers, 
oa Metal Decoration, with Particular Reference to 
Anodic Oxidation,” V. F. Henley; ‘“‘ Some Aspects 
of the Welding of Stainless Steels,” ‘J. A. McWilliam ; : 
“The Electro-Polishing and Pre-Plating of Steel 
Strip,” W. F. Coxon; “* Phosphating Processes as a 
Pre-Treatment for Metal Finishing,” H. A: Holden ; 
“Some Considerations in the Manipulation of Thin 
Gauge Sheet Metal,” J. A. Grainger. 10 a.m. 


Stephenson Locomotive Society 
Saturday, July 6th.—L.N.E.R. Ambulance Room, Leith 
Street, Edinburgh. “The 4-4-0 Locomotives of 
the North British Railway,” J.T. Rutherford. 3 p.m. 








Personal and Business 

Mr. J. P. ANDERSON has been appointed deputy 
chief purchasing agent of Dunlop, Ltd. 

Mr. N. E. Kearztey has been appointed deputy 
director of the Council of Industrial Design. 

Mr. T. P. M. ALEXANDER has joined the board of 
International Engineering Concessionaires, Ltd. 

Mr. 8. H, L. GREAvEs has been appointed manag- 
ing director of Textile Machinery Makers, Ltd. 

Mr. Joun W. ANDREW has been appointed a 
director of William Baird and Co., Ltd., Glasgow. 

Mr. A. T. MarsHatt and Mr. Denis Rebbeck have 
been appointed directors of Harland and Wolff, Ltd. 


Mr. Joun Rosswickx is relinquishing his appoint- 


Transport. He is being succeeded by Mr. F. G. 
Humphrey. 

Mr. C. N. SILVESTER has been appointed chief 
mechanical engineer of the Bengal and Assam 
Railway. 

THE Hon. G. J. BourKE has been elected hon. 
secretary of the Royal Institution of Chartered 
Surveyors. 

Mr. Mark R. Preston has retired from his 
position as deputy general manager of the Mersey 
Docks and Harbour Board. 


Mr. Patrick R. BroGan has joined the technical 
staff of Paterson Simons, Ltd., agents in the Malay 
Peninsula for Hadfields, Ltd. 


THe Institure or Export has changed its 
address to Holland House, 140, Cromwell Road, 
S.W.7 (telephone, Western 3128). 


Tue Patnut Company, Ltd., announces that its 
works and offices have been moved to 28, Elder 
Road, Brighton, 1 (telephone, Brighton 3816). 


Dr. W. A. ARCHIBALD has been appointed head 
of the refractories section of the chemistry depart- 
ment of the British Iron and Steel Research 
Association. 

Mr. H. Cyrm Davip has been released by the 
Board of Trade from his position of Deputy Timber 
Controller (Overseas Supplies) and has been 
succeeded by Mr. T. Lamas Lees. 


Tue Royat NETHERLANDS EMBASSY announces 
that the offices of its economic information service 
have been moved to Hereford House, 1178, Park 
Street, London, W.1 (telephone, Mayfair 8511). 


Mr. Jonn A. SHaw has retired from the position 
of general electrical engineer, Canadian Pacific 
Railway, which he has held for thirty-one years. 
Mr. J. W. Hughes has been appointed to succeed him. 


E. H. Jones (MAcHINE Toots), Ltd., announces 
that its Birmingham office address is now 72-78, 
Wrentham Street, Birmingham, 5 (telephone, 
Midland 5593 ; telegrams, ‘* Midland Telex 5593 ”’). 


A. A. JONES AND SHIPMAN, Ltd., announce that 
their small tool department has been removed to 
Narborough Road South, Braunstone, Leicester 
(telephone, Leicester 34222 ; telegrams, ““Toolchuck, 
Leicester ”’). 
Mr. E. C. Wutre has relinquished the position of 
managing director of Crosthwaite Furnaces and 
Scriven Machine Tools, Ltd., and has been appointed 
deputy chairman. Mr. W. Kelly has been appointed 
managing director. 

THE Ministry oF SUPPLY announces the opening 
of three new permanent selling centres for surplus 
machine tools, at Church Road, Erith; Summer- 
field, near Kidderminster; and Willowtree Lane, 
Yeading, Middlesex. 


HARRISONS AND CROSFIELD, Ltd., have joined 
with R. A. Lister and Co., Ltd., in the formation of 
Harrisons, Lister Engineering, Ltd., to develop in 
Ceylon, Malaya, and British North Borneo the sale 
and servicing of internal combustion engines and 
other products. 


PETER BRoTHERHOOD, Ltd., announces the retire- 
ment of Mr. Robert Henderson, for many years 
manager of the Glasgow office. Henderson Agencies 
(1945), Ltd., 26, Bothwell Street, Glasgow, have 
been appointed the firm’s agents for the whole of 
Scotland and Northern Ireland. 


THe Wrovest Licut ALLOYS DEVELOPMENT 
ASSOCIATION has now been absorbed into the 
Aluminium Development Association and the office 
at 63, Temple Row, Birmingham, 2, has been closed. 
All correspondence should now be addressed to 
67, Brook Street, London, W.1. 


THE AssociaTED EQUIPMENT Company, Ltd., 
and Leyland Motors, Ltd., announce that they have 
decided to pool their resources relating to trolley- 
buses, and to this end are causing a private company 
to be registered in which they will each have an 
equal interest aad responsibility. The registered 
office of the new company will be at Hanover 
House, 14, Hanover Square, London, W.1, and 
until such time as it is registered, inquiries and 
communications should be sent to Mr. J. M. Langfier 
at that address. The new company will be 
responsible for the design, development, production 
and marketing of a complete range of trolleybuses, 
making full use of the facilities available at the 


Reports on German Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Oommitiees on German Industry listed 
below can be obtained from H.M. Stationery Office at the 
prices stated, 

No. of 
report. 


Post 
free, 
8. d, 


Title. 


C.1.0.8.: 
XXXIII-15... Verein fiir die Bergbaulichen 
Interessen (Bergbau-Verein), 
Heisingen-Ruhr: Coking In- 
stallations inthe RuhrArea ... 1 7 
Investigation of German Plastics 
Plants, Part 2 (for Part 1, see 
C.I.0.8. XXIX-62) . 


XXXITI-23... 


B.1.08.: 
197 ger tat gg fir Erdolforschung 
Hann 





over: Oil Research Institute ... Bia 
The Non-Destructive Testing of 
Materials and X-Ray Protection 
Methods. ae 
The German ‘Electricity Supply 
System 7 9 
Waggonfabrik AG. ‘(Ring feder 
G.m.b.H.), Uerdingen: Manu- 
facture of Ring Springs ... ho 
a pee emery A.G. and the 
Lurgi Group of Chemical Engi- 
_heering Companies . 
German General Rubber Goods 
Industry ... 22 11 
I.G. Farbenindustrie A.G. Lud- 
wigshafen alae and Lubric- 
errr 


203 


314 
323 


335 


349 
373 


- 14 
F.LA.T.: 

3... ... ... Investigation of Machine Tools of 
Adam Opel at Russelsheim, 
Germany ... soe ase! OF 
Manufacture of Rayon Tyre Yarn 

Cord and Fabric at Pirelli S.P.A., 
Azienda  Tessile: Artificial 
Pizzeghetone, Italy . ee a 
Punching of S innerets 1G. 
Farben, Agfa era Werk, 
Munich cr, 
Italian Aircraft Developments ~. 1 8 
Pomosin-Werke, Komm, Geo. 
Fischer and Co.: Drying of 
Pomace and Production of 
Pectin... . yo 
Wartime ‘Operation of Pressure 
Wood- pips Plants in Ger- 

many . os 3.8 


Textile Finishing Machinery for 
Cotton and Rayon Piece Goods : 
Includes Jacquard Machines ... 2 

Report on Visit to H. Maihak 
A.G., Hamburg: Measuring In- 

struments, Strain Gauges, Tor- 
ue Meter for —— Testing... 2 2 

- Hoechst and Ludwigshafen : 

Manufacture of Sulphuric Acid, 

I.C. Converter Design and Vana- 

dium Catal en ee oe 

Hydrogen Peroxide Works of 
Otto Schickert and Co., at Bad 
Lauterberg and Rhumspringe... 2 8 

Investigation of the Develop- 
ments in the German Automo- 
bile Industry during the War 
Period .. : 11 

Production of Beryllium, ““De- 


4 


240... 
416 


496 


B.I.0.5.: 
106 A 


to 


244 re 


300 


319 


A German Thermometer for use 
in the Range 400 s- to 1200 
deg. Cent. ... 1 

German Plywood, ‘Improved 
Wood, Shuttle Block, and Join- 
ery Industries ... 8 9 

Products Formed by Interaction 
of Acetylene and Amines .. 

Kalle and Co. , Aktiengesellschaft, 
Wiesbaden, Biebrich : Cellulose 
Derivatives... . » 4 

German Textile Dyeing, Drying, 
and Finishing Engineers . ar 

German Aluminium Foil Industry 2 2 

The German Zinc Smelting In- 
dustry 17 11 

The Extruded Brass Rod Industry 
in Germany 6 2 

D.R.P. Broadcasting Studios, 
Miinchen: Acoustics of the 
Studios “cl? “des uket “See 


07 


Further reports, as they become available for publication, 


will be notified from time to time in Board of 
Trade Journal and will also then be available for 
reference at the principal public libraries. 


The County Library headquarters, George Street, Wake- 


field, has now been added to the list of such libraries 








ment as Director of Public Relations, Ministry of 





Kingston, Leyland and Southall works. 





END OF VOL. CLXXXI 
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METALLIC DISC VALVES. 


CORRUGATED METAL JOINT RINGS, < METALLIC DISC VALVES 
pro-Nickel, 


Made of Brass, Copper, Cu 

Monel Metal, Steel, etc. 

Of any size and shape. ~ Fi 

For steam, water, oil and other pipe 
Jointings. a 2 


SOLID METAL JOINT RINGS. 
Made of Soft r, Soft fron, Mild 
Steel, Monel Metal, etc. 
Of any size, thickness and section, plain 
or serrated. 
For locomotive, Diesel and aero en- 
gines, hydraulic plant, ete, and for 
superheated steam joints. 


CYLINDER-HEAD GASKETS. 
Of Solid Copper. 
For motor and Diesel engine work. 


COPPER-ASBESTOS JOINT RINGS. 
Of all types and ee. 
For steam, motor and Diesel engine work. 


MANGANESE JOINTING PASTE. 
Of best quality. Specially suitable for 


Multiplex..déad-lift: and flexible types. 


For air, ciréulating, hydraulic, ete.; pumps. 
Made Nes and special Metals suit- 


able for specific conditions 


SLOTTED DISC VALVES. 
Hoerbiger and other types. 
For air compressors and pumps. -. 
Of Heat -tréated Steels, special-alloy 
Steels, and other Metals to sult specific 
conditions. 


FLEXIBLE DIAPHRAGMS. 
For regulating valves, reducing valves, 


etc. 
Made of all suitable Metals and to any 


design. 


SHIMS, LINERS & LOCKING WASHERS. 
Of all typestand Metals. 


FIBROUS | METALLIC PACKING. 
Of spécjal quality. Suitable ‘for high 
temperatures and pressures. 
Adaptable to any size of stuffing box. 


use In ae with Corrugated 
Metal Joint ings. ; : lllusceated Catalogue on Application 


SSSSEEL : SS 25 
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sae” DARLASTON 


:92 (s unes) 


BROTHERHOOD : 
STEAM : 


29 TURBINES | 


PETER BROTHERHOOD up : 
: PersnsornoucH—: 


We Ebusilad 
RANGE OF 
SHEARS. 
OVER 
200 SIZES 


CAPACITIES : 
20 S.W.G. 
TO 
2" MILD 
STEEL 


“REGENT” MODEL 94N 
CAPACITY: 12’ 0” x 3” MILD STEEL 


BROOKES (OLDBURY) LIMITED 
none "OLDBURY, BIRMINGHAM cers 


BROADWELL 1294-5 “BRUX,” OLDBURY ON AOMIRALTY 
WAR OFFICE & AR MINISTRY LISTS 
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GRAFTON 


FOR STEAM 
AND ELECTRIC 


CRANES 


Telephone : 

BEDFORD 2490 

Telegrams : 

“ GRAFTON,” 
BEDFORD 


SA 


HARD CHROME male gai. 


AT HIGH TEMPERATURES | 


“ 5 9, Colebrooke 
HE abnormal expansion or contraction of refractory products 
eicks + BASIC BRICKS’ endangers both the furnace structures and the process. It isone 
DAgSIsTING maTeRiAts of the many aspects of refractories’ manufacture which is subject to MACHINE CUT GEARS 


ATION siLimaNiTe mormal routine control in all G.R. works, where the maximum 
DHIGH ALUMINA ericxs permissible firing temperatures are applied to ensure that all 
casricks-patcuinc G.R. refractory products are volume stable in use. G.R. gem 

pRAMMING MATERIALS engineers are available on request to advise users on the ff 
ctory cements sanos. Selection and application of refractory products. WD 


CHANGE WHEELS 
AND STANDS. 


Lim t.Tt —€ 0 Accarusely Cus Oy How process 


ery ns fh Ask for Lista. 


EFAX HOUSE » SHEFFIELD 10, TELEPHONE - SHEFFIELD 51115 SPUR GEARS. Standard patterns for all sizes 


oval or + section arm to 9 ft. dia. 
MITRES AND BEVELS. 1To9 &. di. 
PAPER AND RAW HIDE PINIONS. 
SKEW AND WORM GEARS. 
CLEAN CASTINGS. Spur Gear Blanks 
from any of the above patterns. Balance Wheels. 
THE NEW TURNERS’ AND 
FITTERS’ HANDBOOK 
By THOMAS GREENWOOD. - 3/9 


General Machine Castings made to customers’ Patterns 
Low Prices for Planning, Boring, Tarning, Screweutting 
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THE. © ) CENTRIFUGAL 
PEARN PUMPS 





SPLIT CASING TYPE 
(single and two stage) 
50 to 2500 g.p.m. 
Heads up to 400 feet. 


TURBINE TYPE, 
75 to 1500 gallons 
per min. Heads « 
up to 1500 feet. 


PUMPING MACHINERY OF ALL CLASSES 


CAP RESSORS-CONDENSERS—H EATERS—CALORIFIERS 


"hone ANK Pearn & C9 [7 =. 


EAST Lt 


(Manchester) ANCHESTER. “== 


‘12 

















WELDED TANKS 


Vessels of all kinds for 
Storage, Pressure, Chemical Processes, etc. 


Welded in Mild Steel, Aluminium, Stainless, etc. 
Galvanized Tanks, Ground M./H. Covers, etc. 


WANHOL MODES. AOTHERY AM 
rads SS" SO BE 


Telephone s 1850 (3 lines). | 


London Office ; 149, ABBEY HOUSE, VICTORIA ST. S.W.1,. I 


Telephone : ABBEY 6327. 





CUTTING-OFF MACHINES 


FOR 

BARS OR TUBES. IN FERROUS 

AND NON-FERROUS. METALS 
MADE IN TWO SIZES 


No, 1. FOR BARS OR TUBES UP TO 
SINS. DIAMETER. No. 2 FOR BARS 
UP TO 4} INS., OR TUBES UP TO 
6} INS., “OUTSIDE DIAMETER 


No. 1 MACHINE IS SUPPLIED WITH 


“BELT OR DIRECT ELECTRIC DRIVE 


BOTH _ d tga ‘ARE SUPPLIED 
WITH: ° = OPERATED VICE 
WHEN REQUIRED 


No. 2. MACHINE 


IN THESE MACHINES THE CUTTERS 
REVOLVE ROUND THE STOCK WHICH 
IS HELD STATIONARY IN A VICE, THUS 
OBVIATING ALL THE «UNPLEASANT 
FEATURES OF REVOLVING LONG AND 


~ HEAVY sot AND FACILITATING 


MOVING . AND —RE-GRIPPING 


ACTUAL CUTTING TIMES 
3in. MILD STEEL ‘BAR CUT OFF IN 
20 SECONDS 
2in, GAS TUBE CUT OFF IN 7 SECONDS 
4fin. MILD STEEL BAR CUT ‘OFF IN 

50 SECONDS 


3}in; COPPER TUBE (Sin. BORE) CUT 


OFF IN 18 SECONDS 


FAS T EST MACHINE MADE 
EASIESTTo Operate 


CHEAPEST To MAINTAIN — 
ASK FOR SECTION 11R CATALOGUE 


BIRMINGHAM 5 ENGLAND 


ee 3 ae RR 
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HYDRAULIC 


ENGINEERING COMPANY LTD 
CHESTER & LONDON 





TELEPHONE CHESTER 2067 


1m LONDON OFFICE TRAFALGAR HOUSE 
WATERLOO PLACE 





YOUNGS’ HAND LIFTING APPLIANCES 


PULLEY BLOCKS - WINCHES - CRANES 
OVERHEAD TRAVELLERS 


AND : 
SELF-SUSTAINI 


HOISTS— 


FOR OPERATING 
PURIFIER COVERS 
DAMPER DOORS 
MANHOLE LIDS 
TURBINE COVERS 
SHUTTERS, ETC. 


YOUNGS  (aeetiances 
Ryland Street Works, BIRMINGHAM 16 


TELEGRAMS : OLDENS BIRMINGHAM TELEPHONE ; EDGBASTON 230! 
Also makers of Screw and H jacks, Jim Crows, Punching Bears, Hydraulic Pressure Purnps, 
aan aa ead Centractors’ Tools. 


Write for List No. 19/59. 




















STANDARD’S PATENT 


spef¥ TRIPLE SEAL 
PISTON RINGS 


EFFECTIVELY SEAL 
THREE FACES 


Eliminate by-pass 
Restore compression 
Maintain full power 
Function until bore of 
cylinder is worn by 
as much as 1% 


THE ‘ < 
STANDARD PISTON RING & ENGINEERING ‘ri 
TIS owe mee. DON ROAD, SHEFFIELD, St0% sera. 


LONDON we Le et ee wa ae 
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The SALTER Spring Handbook contains useful aid 
to all users of springs. Write for a copy today. * | 
SALTER PRODUCTS INCLUDE :— ~- Lhecthul } 
] 


Springs, Roller Bearings, Weighing Machines, Ironmongery, Spring 
Balances, Gauges, Testing Machines, Iron Castings, Automatic Machines. 


-S- 


GEO. SALTER & CO. LTD. WEST BROMWICH 








We also manufacture Steam and Electric 


Winches, Windilasses, Capstan Gears, 
Pumping Machinery of ali types, Ships’ 
a4 


Generators and Lighting 
Searchlight Projectors, et 


Equipment, 


CLARKE, CHAPMAN & CO. LT 


RKS, GATESHEAD 8, Co. DURH? 
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UNIFIED BOILER CONTROL 


Se 
33192 HP. 























ILERS 








1940 1941 1942 (943 1944 1945 veEaR 


The Metrovick 
system of Unified 
Boiler Control 
ensures reliability, 
efficiency, convenience 
of operation and 
immunity from system 
disturbances. 
HAND-CONTROLLED OR AUTOMATIC 


@ FOR STOKER AND FOR P.F.-FIRED : 
BOILERS. 


UNIFIED BOILER CONTROL 
INSTALLATIONS SUPPLIED 
COMPLETE BY— 


Mivickers \N TAN 


Apply for publications Nos. 490/2-1, ar ye —J a LTD. 


490/1-8, 7490/1 and 7490/2. - [P TRAFFORD PARK «- MANCHESTER 12. 
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PLIANT POWER 


B.h.p. is b.h.p. much more exactly 
than any horse is a horse and yet, 
as a Fowler powered vehicle 
tackles an unequal task without 
stress, its very b.h.p. seems to 
expand. 


The simplicity and strength of 
Fowler design and construction 
asserts itself in a reserve of 
power to take care of the extra 
tug at the draw-bar or to top 


the awkward gradient. JOHN FOWLER & CO. 


Fowlers are built to be ready 
for the rough—and how sweetly were Mi 
they handle the smooth. LEEDS, 10 


“SV” ENGINES 
OlL SEAS 
BELTS © V-ROPE'S 
MECHINICM LELTHERS 
HYORKS GLOVES 


J.EA. HILLMAN LTD. DUDLEY 








% Branches at Mancaeste 
Swetaghete, Getitet. 5 





UBMERSIBLE 
PUMP SETS 


d 


ive Wo! 
ficiently 
atic OF se 


London Office : Harland House, 20 Park Street, W.! 


Works: Alloa, Scotland 
Telephone: GROsvenor 1221 e | 


























THE GLOBE PNEUMATIC COWANS, oye & CO. 


ENGINEERING CO. LTD. 
LOWER WILLINGDON, SUSSEX 


See our displayed advertisement 
AY 31 | 


CARLISLE, ENGLAND 
See our displayed advertisement 
MAY 31 
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THE MEN GO HOME... 


but the work goes on—thanks to Magnetic 
Valve Safety Control 


en important that the flow of gas, oil, water, steam and other mediums through a 
hould be isolated ai a given time. And it is not always convenient to allocate to 
ne the job of “ pipe watcher.” Magnetic Safety Cut-out Valves solve the problem. 

interruption of an electrical circuit they close immediately; ana cannot be re 

unless the operating coil is again energised and at the same time the hand lever 

Thus there can be no danger from the accidental restoration of the current. 
ndreds of industries Magnetic Valves have set free valuable labour for more 
ive work. And in your own plant too there is probably a job that could be done 
ficiently, more dependably and more cheaply by a Magnetic Valve of either the fully 

LTD. Bic or semi-automatic pattern. We shall be glad to provide you with full details. 


lf MAGNETIC VALVE CO. LTD 


ch House, London, W.C.2. Phone: Temple Bar 7777 
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Adequate ventilation of factories and work- 
shops is essential if output is to be maintained. Crittall 
Ventilating Units, installed in many of Britain’s most important factories, 


provide a steady flow of fresh, cool air—24 hours a day. 


it has 


been proved that efficient ventilation has a marked effect in 
lowering the percentage of sickness, accident rate, absenteeism 


and spoilage. 


A technical staff is available to investigate your problem, and to 


indicate how it can be solved. 


BY APPOINTMENT 
ENGINEERS TO 


H.M. KING GEORGE VI 








LINE SHAFTING 
in the Belfast 
works of Messrs. 


J.& T.M. GREEVES, LTD., 


Flax Spinners 


L006 . ‘ 4. 
E HOFFMANN MBG. CO. LTD., CHELMSFORD, ESSEX 


to mount a line of shafting on rigid 
bali journal bearings; but our 
customer adopted such an arrange- 
ment of Hoffmann Bearings in 1905 
—two years before the advent of 
our self-aligning line shaft bearings. 


Careful millwrighting at the outset 
resulted in 40 years’ trouble-free 


Unorthodox.... you may say, 


service, after which the only failure 
was a tapered sleeve, but the bear- 


ing it held was unharmed and is 
again in service. 


Hoffmann self-aligning bearings will 
give you the same faultless service, 
and without expensive fitting 
troubles. 
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‘BESCO’ SLIP ROLL TYPE ‘B’ NO. 8A HAND 7% 
OR POWER OPERATED GEARED BENDING ROLLER acnine 


3 rolls 50 in. long x 3}in. diameter. Friction drive for forward fs 
and reverse motions. Swing-out top roll for removing complete Ifeye) a a 


cylinders, (Also various other types) 
Lia BABY 4) 


LATHES. 
























All types-W£We USED 
Send for Illustrated List 


fd. 


MILLERS 


SHAPERS 
“GRINDERS. 
CAPSTAN§ 
TURRETS 
SAWS efc. 











HE demand for speed, and then even greater speed, can be met by the 
: greater use of tubes. Tubes are proved as ideal for a host of construc- 
tional requirements in ever increasing numbers such as Roof Trusses and 
other parts for Housing, Industrial and other purposes. The construction 
illustrated is 73ft. long by 41ft. wide, demountable and used with canvas 
covering. It was produced in Wellington Works from Standard Tubes. 


“Design in Steel Tube—an ideal Structural Member.” 





i * - | x! yl : 
i Sa ahnoy 
TUBE WORKS LT 


Including 
THE_VICTORIA TUBE CO. LTD. AND EDWARD SMITH LTD. 


HEAD OFFICE AND WORKS - GREAT BRIDGE - TIPTON - STAFFORDSHIRE 





















This Double Helical Gear Unit is but one of our 
Standard range of Gear Units. These units are noted 
for their high efficiency combined with strength 
and endurance. They may be incorporated in your 
pest war replanning with the utmost confidence. 
We should be pleased to send you further 
particulars. 












We are also designers and makers of all types 
of Transmission Units, including horizontal and 
vertical Fan Cooled Worm Reduction Gear Units, 
Turbine Gear Units, Geared Motor Units and 
Single Helical Gear Units. 
Let us have your enquiries. 
















Illustrated Literature on request. 





THE MOSS GEAR CO. LTD. 


CROWN WORKS - TYBURN’ -_ BIRMINGHAM 24 


Telephone: ERDington 1661-2-3-4-5 : Telegrams: MOSGEAR, B’HAM 
c ~ a R.P.679 
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